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ABSTRACT: CONTEXT: Childhood obesity is rampantly increasing throughout the world and needs
to be detected and treated early to prevent non-communicable diseases like diabetes, hypertension
and cardiovascular diseases in adulthood. AIMS, SETTING AND DESIGN: This study assessed the
prevalence of overweight and obesity in an urban school and determined the factors contributing,
using a cross sectional study design. METHODS AND MATERIAL: 1110 children and adolescents
aged 6-17yrs took part in the study. The primary students were interviewed by the researcher and
middle and high school students completed a questionnaire regarding frequency of meals, snacking,
fruits and vegetables intake, time spent watching television/outdoors and family history of obesity.
Their heights and weights were recorded according to World Health Organization standards. They
were classified into 4 groups-Underweight (BMI less than 18.5kg/m2), Normal (BMI 18.5-22.9
kg/m?2), Overweight (BMI 23-24.9kg/m?2) and Obese (BMI of 25kg/m?2 and above). Statistical analysis
was done based on percentages and proportions. RESULTS: Overall prevalence of overweight and
obesity was 6.48%. It was 7.05% among girls and 5.95% among boys. Prevalence of overweight and
obesity was 17. 1% higher in children who participated in physical activity less than once in two
weeks (P<0.01) and in those whose fathers (P<0.01) and mothers (P<0.001) were overweight or
obese. CONCLUSIONS: Any form of physical activity must be encouraged. The role of sports should
be emphasized, with compulsory hours of sports in school curriculum. All families with overweight
or obese children must be educated on healthy food habits and lifestyle.
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INTRODUCTION: Obesity has reached epidemic proportions globally and there is an alarming trend
in the rise in childhood obesity. In the majority it is caused by a poor diet and lack of exercise in
children. With more fast-food restaurants appearing on every street corner it gives children an easy
way to eat more unhealthy food. Children are also happier when they sit for hours in front of
television or play on their play station. Around 38% of the children in the United States of America
are estimated to be overweight, 20% (6-11yrs) and 18% among adolescents (12-19yrs). [11

With India being at the threshold of an outbreak of obesity, insulin resistance syndrome and
type-2 diabetes in children and adolescents, it is of immediate importance that we focus on primary
prevention of obesity and inculcation of healthy diet and lifestyle practices right from childhood. 2.3
23% of children between 5-14years in India are estimated to be overweight. [4]

Children and adolescents with overweight and obesity are at an increased risk for
development of metabolic syndrome, i. e, type 2 diabetes mellitus, hypertension, dyslipidemia and
coronary heart disease. [5-9]
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There are psychological problems among obese children also. They are more likely to be
bullied than their non-obese peers regardless of sex, race, socioeconomic status, social skills or
academic achievement according to a University of Michigan study in Pediatrics. [10]

Although much importance has been given to under-nutrition in our country, obesity is
slowly creeping in as the future-killer. In this context, this study has been conducted with the
following objectives:

(i) To assess the prevalence of overweight and obesity in a randomly selected urban school in
Bangalore.
(ii) To determine factors associated with overweight and obesity in these children.

MATERIALS AND METHODS: This was a school-based, cross-sectional study carried out over a
period of one month from 1 June to 30 June 2010. Sample size was calculated as 708 based on
previous studies with 12% prevalence of overweight and obesity at 5% level of significance and 20%
error.

The target group consisted of 1110 children and adolescents, 6 to 17 years of age, in a
randomly selected school in Bangalore Urban District. The tool for the study was a pretested, semi-
structured questionnaire. Students above 12 years of age were asked to complete it at school, while
data from younger age group of children was collected by interviewing their parents.

Information was collected regarding frequency of meals and snacks, type of snacks, fruits or
vegetables intake, frequency of breakfast eaten in a week, soft drinks, deep-fried food, bakery food,
time spent watching television, playing computer or video-games, physical activity and homework.
Information was also gathered regarding mode of transport used to go to school and family history
of obesity.

Clinical examination was conducted on all the children and anthropometric measurements
were taken as per World Health Organization standards. The students were weighed without heavy
clothing and shoes, using a weighing scale with an error to the nearest +500g. An average of two
readings was taken. The weighing scale was regularly checked with known standard weights. A
portable anthropometric rod was used for measuring the height (without shoes), with an error to
the nearest +0. 5cm.

Subjects were classified into 4 groups- Underweight (Body Mass Index (BMI) less than 18.5
kg/mz2), Normal (BMI 18.5-22.9kg/m?), Overweight (BMI 23-24.9kg/m?2) and Obese (BMI of 25kg/m?
and above) based on Asia-Pacific classification. [11-13]

Statistical analysis was done based on percentages and proportions and associations
determined between independent variables and overweight/obesity using Chi square test. [14]

Results: A total of 1110 students in the age group of 6-17yrs participated in the study. There were
585 males and 525 females.

Prevalence of overweight and obesity in males was found to be 2.74% and 3.25%
respectively; and in females it was found to be 3.81% and 3.24% respectively. The overall
prevalence of overweight and obesity was 6.48%.

The prevalence of overweight and obesity assessed in this study (based on Asia-Pacific
classification of BMI) are compared with two other classifications namely, WHO and Agarwal Charts.
(Table 1)
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Category Asia-Pacific WHO Agarwal Charts
No. (%) No. (%) No. (%)
Overweight 36(3.24) 31(2.79) 113(10.18)
Obesity 36(3.24) 2(0.18) 14(1.26)

Table 1: Comparison of Prevalence of Overweight/Obesity

On analysis it was found that prevalence of overweight and obesity was 17. 1% higher in
children who participated in physical activity once in a week or once in two weeks when compared
to those who performed physical activity daily or 3-4 times a week. (Table 2)

Once a week or

Category N Daily or 3-4 times a wk Once in two weeks
No. (%) No. (%)
Underweight & normal | 1038 711(68.5) 327(31.5)
Overweight & obese 72 37(51.4) 35(48.60)

Table 2: Obesity and Physical Activity

x?=8.97 df=1P <0.01

Overweight and obesity was more among children whose fathers were also overweight or
obese (Table 3).

CATEGORY FATHERS’ BMI
Underweight & normal | Overweight & obese
STUDENTS’ BMI
No. (%) No. (%)
Underweight & normal 579(55.8) 459(44.2)
Overweight & obese 26(36.1) 46(63.9)

Table -3: Obesity in Relation to Fathers BMI

x?=10.51df=1P <0.01

Children whose mothers were overweight or obese also tended to be overweight or obese as
revealed by Table 4.

CATEGORY MOTHERS’ BMI
, Underweight & normal | Overweight & obese
STUDENTS’ BMI
No. (%) No. (%)
Underweight & normal 699(67.3) 339(32.7)
Overweight & obese 32(44.4) 40(55.6)

Table -4: Obesity in Relation to Mothers BMI

x*=15.69 df=1 P <0.001
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DISCUSSION: School based data on obesity in India shows a prevalence of 5.6 - 24% among children
and adolescents. [15.16] The large range in the reported prevalence maybe due to regional differences,
different age range of children studied and the standards used for defining overweight and obesity.
In the present study prevalence of overweight and obesity was 6.48% which is comparable to the
study on South Karnataka children. [17]

Most studies have used the WHO standards for defining overweight and obesity which may
not be suitable for Indian children. On comparing with WHO, Asia Pacific and Agarwal charts for
BM]I, the prevalence of overweight and obesity was lowest with WHO, followed by Asia Pacific chart
and more with Agarwal charts (2.97% vs. 6.48% vs. 11.44%). If we use Agarwal standards in India,
we can detect more children with overweight, thereby preventing further progression to obesity.

Complying with the studies by Ramesh and Shashidhar et al the present study showed a
higher prevalence of overall overweight and obesity amongst girls (7.05%) as compared to boys
(5.95%). 116 171 However, the Ludhiana study showed a higher prevalence of obesity amongst boys
than compared to girls which is quite contrary to most studies where girls are usually at a higher
end of the obesity scale due to excess subcutaneous fat and lesser muscle mass. [18]

This study showed that physical activity was a very important determinant of obesity
revealing that overweight and obesity was 17.1% more in children with low activity levels. Children
who were physically active at least 3-4 times a week had relatively low incidence of overweight.
These observations were consistent with results of previous studies. [19.20]

The present study revealed that the parents of children who were overweight or obese were
also suffering from the same problem. Further in depth studies need to be taken up to look into
genetic factors and also lifestyle with regard to diet and physical activity among these families.

CONCLUSION: Prevalence of overweight was 2.74% in males and 3.81% in females and obesity was
3.25% in males and 3.24% in females in this study.

Prevalence of overweight and obesity was higher amongst children and adolescents who
participated in physical activity less than once in two weeks. The role of physical activity, games, and
sports should be emphasized, and facilities should be provided for outdoor games in schools, with
compulsory hours of sports and games.

Obesity was also more in children whose parents were also obese or overweight.

There is an urgent need for primary prevention to educate on the aspects of healthy food
habits and desired lifestyle to prevent overweight and obesity and thereby prevent the risk of a web
of diseases.
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