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ABSTRACT 
Objective: To study the association of BMI and lipid profile with fatty liver diagnosed on abdominal Ultrasounds. 
Patients and Methods: A descriptive cross sectional study was carried out at PAF Hospital Islamabad & PAF 
Hospital Sargodha from 1st March 2014 to 30th September 2014. Two hundred seventy seven male children 
undergoing Central Medical Board for admission in PAF Public School Sargodha were enrolled in the study by non-
probability convenience sampling between 11-14 years who were physically fit. Height and weight of each 
individual was measured & BMI was calculated as; BMI=weight (kg)/height (m)2. Participants were divided into 4 
groups on basis of BMI. 
Results: Among 277 individuals mean age was 12.9 ±0.9 years. Age range was 11 to 14 years. Average height 
was 157 ± 6.3 cm and weight was 43±8kg, 21 candidates belonged to rural areas and 256 candidates belonged to 
urban areas. Maximum candidates 179(64%) belonged to Group1-BMI<18kg/(m)

2
, 95(34%) belonged to Group2-

BMI18-22.9kg/(m)
2
 whereas 3(1%) individuals belonged to Group 3- BMI23-24.9kg/(m)

2
 and no individuals 

belonged to Group 4 BMI >25kg/(m)
2
. One candidate was found to be positive for HBsAg, no one had anti HCV or 

HIV, Fasting blood Glucose was within reference range for all participants, serum Cholesterol was raised only in 1 
candidate and Urine Glucose/ Albumin were normal in all candidates. 
Conclusion: Frequency of overweight among healthy school going males children of Pakistan is 1% which is quite 
low.  
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INTRODUCTION 

Overweight and obesity are a global 

epidemic, with 1 billion overweight people, of whom 

300 million are obese, and at least 2.6 million die 

each year as a result of being overweight or 

obese[1]. Children and adolescents are worst 

affected with an estimated 10% of the world's school-

going children being overweight and one quarter of 

these being obese [2,3]. Childhood obesity adversely 

affects physiological and psychosocial well-being; 

significantly increases the likelihood for adult obesity; 

results in non-communicable diseases like diabetes, 

cardiovascular diseases, osteoarthritis and cancer; 

and leads to increased mortality and morbidity, heavy 

health expenditures and reduced social status[4,5,6]. 

Accurate quantification of body fat is not usually 

available in clinical practice [7] & quantitative 

evaluation to detect excess body fat is performed by 

calculating the body mass index (BMI) by dividing 

measured body weight in kilograms by the height in 

meter squares i.e kg/(m2) [8]. It is to be emphasized 

that in South Asia, including Pakistan, social and 

environmental changes are occurring rapidly, with 

increasing urbanization, changing lifestyles, higher 

energy density of diets, and reduced physical activity 

[9]. Childhood obesity is determined by factors in the 

home, school and society and a multidisciplinary 

approach is needed to prevention [10].   

Frequency of overweight/obesity was 8.8% 

overweight and 2.4% obese among healthy adult 

males in our population[11]. Anwar A et al have 

shown high prevalence of obesity and overweight 

among children in private schools which has direct 

relationship with decreased physical activity and 

other factors like watching TV, role of media and lack 
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of diet control by parents [12]. Martorell R has 

concluded that childhood obesity has been reported 

to be the highest in developed countries; however, its 

prevalence is on a rise in underprivileged societies as 

well. The prevalence of obesity among children in 

Pakistan was reported to be 2.6% which is higher as 

compared to other South Asian countries like India 

and Thailand where it is relatively low [13]. Jafar TH 

et al have concluded that the rapidly rising burden of 

obesity with persistent levels of under nutrition 

among Indo-Asian children is a unique and complex 

challenge and represents a major threat to the 

healthcare services [14]. 

World Health Organization has 

recommended different BMI cut-off points for South 

East Asia because they have more morbidity for any 

given BMI [15]. International Association for the 

Study of Obesity and the International Obesity Task 

Force have suggested lower BMI cutoff values to 

define overweight (23.0–24.9 kg/m2) and obesity 

(25.0 kg/m
2
 or greater) in Asian populations [16]. 

Indo-Asian specific definition of obesity is set as BMI 

≥ 25 kg/ (m
2
) and overweight as BMI ≥ 23 kg/ (m

2
) 

[17]. As obesity during adolescence is predictor of 

health state in later life & studies about its prevalence 

are lacking in our setup, so present study was 

conducted to find out the frequency of overweight 

and obesity in healthy school going children by 

measuring their BMI kg/ (m
2
) and its correlation with 

metabolic abnormalities in our setup. 

 

PATIENTS AND METHODS  

A descriptive cross sectional study was 

carried out at PAF Hospital Islamabad & PAF 

Hospital Sargodha from 1
st
 March 2014 to 30

th
 

September 2014. Two hundred seventy seven male 

children undergoing central medical board for 

admission in PAF Public School Sargodha were 

enrolled in the study by non-probability convenience 

sampling between 11-14 years who were physically 

fit and had height within their 95th confidence 

interval. These students were studying in class 7
th
/8

th
 

and were seeking admission in PAF Public School 

Sargodha. 

In order to compute BMI, the height and 

weight of each individual was measured. For this 

purpose standardized weighing scales and 

measuring tapes were used. The formulae utilized 

during the data collection process are as follows: 

BMI=weight(kg)/height(m)
2
.The cutoff criteria used for 

the BMI: BMI<18 kg/(m)
2
-underweight, 18-22.9 

kg/(m)
2
-normal weight, 23- 24.9 kg/(m)

2
- overweight 

and ≥ 25 kg/ (m)
2
-obese [18]. On the basis of BMI, 

individuals were divided into four groups as; 

 

Group1-BMI<18kg/(m)
2
 

Group2-BMI18-22.9kg/(m)
2
 

Group3-BMI23-24.9kg/(m)
2
 

Group4-BMI≥25kg/(m)
2 

 

Blood HBsAg, anti HCV, anti HIV, Fasting serum 

Glucose/ Cholesterol, and Urine Glucose/ Albumin 

were analyzed. 

Statistical analysis: Statistical analysis of data was 

done by using statistical package for social sciences 

(SPSS) version 16.0. Descriptive statistics were 

carried out to summarize the data. Frequency and 

percentages were calculated for obesity and BP. 

Mean and standard deviation (SD) was calculated for 

numerical data including age, height, weight and BMI. 

Data was compared by student ’t’ test among 

different groups. p value < 0.05 was considered 

significant. 

 
RESULTS 

Among 277 individuals mean age was 12.9 ± 

0.9 years. Age range was 11 to 14 years. Average 

height was 157 ± 6.3 cm and weight was 43±8kg. 

Among 277 candidates, 21 candidates belonged to 

rural areas and 256 candidates belonged to urban 

areas (Figure-1). 
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Figure 1: Urban rural distribution of participants 

(n=277). 

Province wise maximum candidates 

250(87%) belonged to Punjab. Candidates from 

Sindh, Khyber Pakhtunkhwa, Kashmir and Northern 

Areas were 2, 14, 3 and 8 respectively. Maximum 

candidates 179(64%) belonged to Group 1-

BMI<18kg/(m)
2
, 95(34%) belonged to Group 2-

BMI18-22.9kg/(m)
2
 whereas 3 (1%) individuals 

belonged to Group 3 and no individuals belonged to 

Group 4 as shown in Figure-2. 

 

Figure 2: Distribution of participants 
according to BMI groups (n=277) 
 

One candidate was found to be positive for 

HBsAg, no one had anti HCV or HIV, Fasting blood 

Glucose was within reference range for all 

participants, serum Cholesterol was raised only in 1 

candidate and Urine Glucose/ Albumin were normal 

in all candidates. 

 

DISCUSSION 
Developing countries are increasingly 

vulnerable to the worldwide epidemic of obesity, 

which affects all segments of the population[19,20]. 

Results of present study (n=277) are quite 

encouraging, which has shown that maximum 

candidates 179 (64%) belonged to Group1-

BMI<18kg/(m)
2
, 95(34%) belonged to Group2-BMI18-

22.9kg/(m)
2
 whereas only 3 (1%) individuals 

belonged to Group 3 – BMI 23-24.9 kg/(m)
2
 and no 

individuals belonged to Group 4 BMI >25kg/(m)
2
. This 

finding of 1% overweight among adolescence is even 

lower than 2.6% which was shown by Martorell R et 

al [13].
 
Previously Warraich HJ et al has shown that 

28% of the students had weight greater than the 85th 

centile corresponding to overweight and obesity [21].
 

Similarly Anwar A et al have studied children from 

age 10–15 in two private schools of Lahore, and 

concluded that 11.9% were obese and 21.8% were 

overweight which is very high as compared to 

present study [12]. 

Among 277 candidates, 256 (92%) 

candidates belonged to urban areas and 21 (8%) 

candidates belonged to rural areas which are in 

contrast to earlier studies [8,9,14]. Out of these 3 

individuals (group 3) with increased BMI, 2 belonged 

to urban and 1 belonged to rural settings. This finding 

is of great significance and is in contrast to earlier 

studies. Mean age of participants was 12.9 ± 0.9 

years and age range was 11 to 14 years. Province 

wise maximum candidates 250(87%) belonged to 

Punjab. 

The findings of present study may be 

attributable to Comprehensive health care awareness 

campaigns as highlighted by Mushtaq MU et al for 

National preventive strategy for childhood obesity 

and targeted interventions tailored to local 

circumstances with meaningful involvement of 

communities [22]. Similarly Ishaque A et al have 

proved association between strong determinants of 

obesity and overweight & concluded Health 

education of students for known risk factors should 

be integrated with curriculum of science from 

elementary classes [23]. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Mushtaq%20MU%5BAuthor%5D&cauthor=true&cauthor_uid=21943029
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One candidate was found to be positive for 

HBsAg, no one had anti HCV or HIV, Fasting blood 

Glucose was within reference range for all 

participants, serum Cholesterol was raised only in 1 

candidate and Urine Glucose/ Albumin were normal 

in all candidates which is in accordance with the 

findings of BMI in study population. 

Limitation of the present study is that subject 

population was not evenly distributed among 

provinces and predominantly belonged to urban 

settings. Further research is recommended to find 

etiological factors, trends of obesity, its correlation 

with metabolic abnormalities and means to effectively 

control weight in adolescents with increased BMI in 

larger scale studies 

 

CONCLUSION 

Frequency of overweight among healthy 

school going male children of Pakistan is 1% which is 

quite low. 
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