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ABSTRACT 

Objective: To determine the prevalence of obesity in affluent school children in Multan. 
Study Design: Cross sectional study. 
Place and Duration of Study: Three private schools of Multan were selected. The study was carried out, from 
May 2015 to Nov 2015. 
Methodology: This study was conducted on 165 school children aged 5 years to 10 years from three affluent 
schools in Multan. In whole Multan region, there are 9 affluent schools. Cluster sampling was done and Multan 
region was divided into 3 clusters. Each cluster was allocated 3 schools. One school was selected by simple 
random sampling from each cluster. From each school 55 students were selected by simple random sampling. 
Results: Among 165 children included in study, 62 (38% ) were between 5-7 years and 103 (62%) were between    
8-10 years of age, mean age was 8 ± 1.47 years, 107 (65%) were males and 58 (35% ) were females. Mean birth 
order was 2 ± 1.21, weight was 33.18 ± 8.25kg, height was 1.30 ± 0.08m and Body Mass Index (BMI) was 19.40 ± 
3.26 kg/m2. Among 165 children 71 (43%) were found to be obese where as 94 (57%) were not obese. Out of 71 
obese 37 (52%) were females while 34 (48%) were males. 
Conclusion: We concluded that the prevalence of obesity in affluent school children in Multan was high. 
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INTRODUCTION 

The prevalence of childhood obesity has 
increased worldwide in recent decades1. During 
early 1970’s and late 1990’s, the prevalence doub-
led or trebled in Australia, Brazil, Canada, Chile, 
Finland, France, Germany, Greece, Japan, the UK, 
and the US2. This rise in the number of obese peo-
ple worldwide has taken the form of an epidemic, 
especially in technologically advanced societies. 
Interestingly, there is a simultaneous growing pr-
evalence of obesity in many communities which 
still suffer from malnutrition3. Socioeconomic sta-
tus seems to be a key factor in obesity. In advan-
ced countries obesity is more common among po-
orer communities4. However in Pakistan, obesity 
is seen mostly among children’s belonging to elite 
class, while malnutrition is seen in children of 
poorer socities5. A study carried out on a private 

school children in Lahore, Pakistan showed that 
the prevalence of obesity among children was 
11.9%6. 

Obesity has various social, psychosocial and 
monetary outcomes as it adversely impacts self 
respect, cognition and social growth7. As the pre-
valence of obesity increases, conditions such as 
type 2 diabetes mellitus, hypertension, hypercho-
lesterolemia and obstructive sleep apnea which 
were once thought to be the diseases of adults, 
are on the rise in children8. Childhood obesity 
often extends into adulthood resulting in a lot of 
adults who will be at risk of cardiovascular dis-
eases, osteoarthritis and certain types of cancer9. 
The obesity epidemic constitutes a substantial 
decrease in quality of life and life expectancy in 
terms of morbidity and mortality and accounts 
for billions of dollars lost in health care spending 
worldwide10.   

This study aims at estimating the prevalence 
of obesity in affluent school children in Multan. 
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This would help in early detection of obesity so 
that prevention and treatment may be started 
early in life to avoid the long term consequences 
of obesity. This study will provide current local 
magnitude of obesity in children in affluent 
schools. Result of my study will also help other 
health care professionals, through publication, to 
provide awareness regarding obesity and its 
complications in children. 

METHODOLOGY 

It was a cross sectional study of six months 
duration i.e. May 2015 to Nov 2015. Data was 
collected from three private schools of Multan 
that were willing to participate in the study. Sam-
ple size was 165 and was calculated using WHO 
sample size calculator with absolute precision of 
0.5%, confidence interval of 95% and prevalence 
of 11.9%6. 

In whole Multan region, there are 9 affluent 
schools. Cluster sampling was done and Multan 
region was divided into 3 clusters. Each cluster 
was allocated 3 schools. One school was selected 
by simple random sampling from each cluster. 
From each school 55 students were selected        
by simple random sampling. Children aged 5 
years to 10 years in grade one to five belonging to    
high standard school from private sector having 
monthly fee of Rs. 8000 were included in the 
study. Children with chronic illness e.g. asthma, 
T.B, any congenital disorder e.g. congenital heart 
disease, congenital hypothyroidism, physical or 
mental disability and children of parents who 
refused to participate were excluded from study. 

The study was conducted after approval 
from Institutional ethical review committee (Cer-
tificate No. A/342). Parents were explained about 
the risk and benefits of the study and informed 
written consent was obtained for examining their 
children according to the guidelines of Helsinki 
Declaration. Permission was also obtained regar-
ding use of data for research and publication. 
Demographic data was collected regarding age 
and sex. Body weight measured in Kilogram in 
school uniform using a weight scale; after remo-
ving the zero error; and body height measured in 

centimeter in erect position without shoes using a 
stadiometer, were taken. BMI was calculated as 
weight (in kilogram) divided by height in squa-
red meter (m2). BMI was plotted on WHO BMI 
charts for boys and girls aged 5-19 years; pub-
lished in 2007. Obesity was defined as BMI that       
is greater than +2 standard deviation on the BMI 
chart. Data was collected through a structured 
questionnaire. Confidentiality of the patient 
record was maintained.   

All data was entered and analyzed using 
SPSS version 21. Descriptive analyses were used 
to analyze and describe data. Frequency and per-
centage was calculated for categorical (qualita-
tive) variables like gender and obesity. Mean and 
Standard Deviation (SD) was calculated for num-
erical (quantitative) variables like age, weight, 
height, BMI and birth order. Qualitative variables 
were presented in the form of tables and charts 
(bar and pie charts). Effect modifiers were con-
trolled through stratification of age, gender and 
birth order. Chi square test was applied post stra-
tification. Statistical significance was considered 
at p<0.05. 

RESULTS 

A total of 165 children fulfilling the inclusion 
/exclusion criteria were enrolled to determine the 
prevalence of obesity in affluent school children 
in Multan. Age distribution showed that 62 (38%) 
were between 5-7 years and 103 (62%) were bet-
ween 8-10 years of age, mean age was 8 ± 1.47 
years. Gender distribution of the children showed 
that 107 (65%) were males and 58 (35%) were 
females. Mean birth order was 2 ± 1.21, weight 
was 33.18 ± 8.25kg, height was 1.30 ± 0.08m and 
BMI was 19.40  ± 3.26 kg/m2 (table-I) among 165 

children 71 (43%) were found to be obese where 
as 94 (57%) were not obese (table-II) Out of 71 
obese cases, 49  (69%) were between 5-7 years and 

Table-I: Basic characteristics of the patients (n=165). 

Characteristic Mean ± SD 

Birth order 2 ± 1.21 

Weight (kg) 33.18 ± 8.25 

Height (m) 1.30 ± 0.08 

BMI (kg/m2) 19.40 ± 3.26 
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22 (31%) were between 8-10 years of age (p-
value=0.21, CI=95%).  Gender distribution of 71 
obese cases showed that 34 (48%) were male and 
37 (52%) were females. (p-value = 0.01 CI = 95%) 
p-value was significant which showed association 
of obesity with gender as girls out number boys 
(table-III). Birth order distribution showed, out  
of 71 obese cases, 61 were 1-3 and 10 were >3     
(p-value=1.0 CI=95%) (table-IV). 

DISCUSSION 

Obesity is becoming an increasingly preva-
lent problem in both the advanced and develo-
ping nations, and it is one of the 21st millennium 
most alarming community health concerns. 
Worldwide, 22 million children under 5 years of 
age were reported to be overweight, with more 
than 75 percent of overweight and obese children 
who live in low to medium revenue nations11. 
The standards for obesity determination in youth 
and adolescents in underdeveloped nations were 
based on American and European BMI standards. 
CDC growth curves were created from an obv-
iously overweight populace. Pediatricians around 
the world prefer to use the WHO growth charts. 
In 2007 de Onis and group created WHO age and 
sex specific body mass index charts as a global 
standard. However the WHO cut off would pro-
bably lead to greater levels of = overweight and 
obesity11. According to the policy makers, obesity 
is a critical public health threat for the 21st cen-

tury12. Higher BMI has been linked with reduced 
levels of vitamin D in children13. The proposed 
mechanism is increased storage of vitamin D in 
fat tissue14. There is at least twofold more likely 
hood of iron-deficiency in obese children than 
normal weighing children15. Complications of 
childhood obesity include premature thelarche, 
early menarche in girls16, pubertal advancement 
in boys17, fractures, musculoskeletal discomfort 

and impaired mobility18, tibia vara (Blount’s 
disease or adolescent bowing of the legs)19 and 
slipped capital femoral epiphyses20. Overweight 
and obesity among children results from complex 
interaction between genes, lifestyle behaviors, 
dietary habits, and socioeconomic factors21. 

The findings of our study are higher than a 
research statistics (11.9%) for the occurrence        
of obesity in private school children in Lahore, 
Pakistan6. Aziz et al estimated overweight and 
obesity incidence among children and adoles-
cents of affluent schools of Karachi. Out of 398, 24 
(6%) were beyond the 95th centile (obese) while 77 
(19.35%) were between 85-95th  centiles on NCHS 
graphs. About 85% of participants were ques-
tioned about their everyday life and they con-
fessed living a predominantly static life style, 
owing to education, video screening, web brow-
sing and indoor sports such as video games (not 
involving exercise)21. 

Sharma and colleagues investigated the rate 
of obesity in children of private schools in Delhi. 
They noted that the children’s heights and 
weights had been nearly comparable to that of 
National Center for Health Statistics standards 
and well above the figures quoted by the Indian 
National Nutrition Monitoring Bureau, which 
mainly reflect poor children belonging to lower 
socio-economic class in India. Of the pupils incor-
porated in this research, overweight were found 
to be 22 percent and the percentage of obesity 

Table-III: Distribution of obese and non obese 
children. 

Obesity No. of Patients 

Total Obese 71 (43%) 

Total Non Obese 94 (57%) 

Table-IV: Distribution of birth order (n=71). 

Birth 
Order 

Obesity 
p-value 

Yes No 

1-3 61 (37%) 81 (49%) 
1.0 

>3 10 (6%) 13 (8%) 

 

Table-II: Prevalence of obesity in affluent school children in Multan (n=165). 

Gender 
Cluster I, (n=55) Cluster II, (n=55) Cluster III, (n=55) 

Obese Non Obese Obese Non Obese Obese Non Obese 

Male 11 (20%) 28 (51%) 13 (24%) 25 (45%) 10 (19%) 20 (36%) 

Female 12 (22%) 4 (7%) 11 (20%) 6 (11%) 14 (25%) 11 (20%) 
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was 6. Only 6% of these kids had low weight at 
birth19. These trends were not comparable to our 
study as 43% of children in our study were obese 
and it might be due to the difference in socioeco-
nomic group of children included in our study. 
Pakistan Demographic and Health Survey 2013 
reported 11% obesity prevalence among men and 
19% among women living in rural areas, while 
23% of men and 40% of all women were obese in 
urban settings. Pakistan lacks literature on the 
prevalence of obesity in school aged children23. 

Mohsin et al recorded the prevalence of obe-
sity among affluent school children and adoles-
cents and found that the prevalence of obesity 
was 17.9%, higher among males (19.9%), compa-
red to females (15.3%)24. This is contradictory to 
our study where more females (52%) were found 
to be obese as compared to males (48%). Child-
hood obesity may be due to globalization and 
epidemiological transformation in poorer popula-
tions than in wealthier populations and it may 
also be due to the problem of stunting in deve-
loping nations. Dietary defects and the persistent 
issue of micronutrient deficiency should therefore 
be considered in developing country children as 
reasons for elevated BMI25.   

The findings of our study are helpful in early 
detection of obesity for its prevention and treat-
ment started early in life to avoid the long term 
consequences of obesity. This study has provided 
current local magnitude of obesity in children in 
affluent schools. Results of this study are also hel-
pful for other health care professionals, through 
publication, to provide awareness regarding obe-
sity and its complications in children. 

CONCLUSION 

The prevalence of obesity in affluent school 
children in Multan was high.  There was signifi-
cant association of obesity with gender as more 
females were found to be obese as compared to 
males. Childhood obesity is a co-ncerning health 
issue which must be adequately addressed. 
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