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ABSTRACT
The high prevalence of obesity in adolescents is a serious public health concern. Lack of physical activity and unhealthy eating habits leads to 
obesity. Hence this study had been undertaken to estimate the prevalence of overweight and obesity and associated factors among middle school 
children. A cross sectional study of 365 randomly selected school children from 4 middle schools in Minjur block, using attendance register as 
sampling frame, was done during June to September 2017. Data collected using pretested questionnaire and anthropometric measurements were 
taken. There were 188 males and 177 females. Overall prevalence of obesity was 13% and overweight 12%. Factors significantly associated with 
overweight and obesity were taking junk foods, eating while watching television, not taking fruits and vegetables and lack of physical activity. 
Health education regarding good dietary habits should be imparted to prevent them from entering into the pool of obesity.
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INTRODUCTION 
Overweight and obesity are defined as abnormal or excessive fat 
accumulation. A crude measure of obesity is the body mass index 
(BMI). A person with a BMI of 30 or more is considered obese and 

(1).more than 25 is considered overweight (WHO criteria) 

Lower and middle income countries are facing double burden of 
( 2).disease with under-nutrition on one side and obesity on other side.(1)  

Globally according to WHO  (World Health Organisation) report, the 
prevalence of overweight and obesity among children and adolescents 
aged 5-19 had raised dramatically from 4% in 1975 to 18% in 2016. 
The rise was equal among boys and girls, where18% of girls and 19% 
of boys were overweight. Overweight and obesity are associated with  

.more deaths worldwide than underweight(1)  Childhood obesity has 
major implications on non-communicable disease like diabetes 
mellitus, hypertension and cardiovascular disease in early adulthood.
 According to a systematic review, prevalence of obesity in India was 
found to be 6.3%-10% among school children aged 6-12 years(2). The 
prevalence was higher in northern and eastern India. According to a 
study conducted in Chennai it was found that nearly 4% and 22% of 
adolescent in government and private schools were obese 

.respectively(3)

Adolescence is a period for psychological, social and physical 
transaction between childhood and adulthood. One of the biggest 
questions guys and girls have as they grow and develop is whether they 

.are of the right weight(3)  

The NFHS (National Family Health Survey) has data only for less than 
5 years and above 15 years age, but no data was available on nutritional 
status of adolescent aged 11-14 years. Once obesity was considered a 
problem of urban area but now even the rural children are suffering 
from overweight and obesity due to urbanisation, faulty dietary 
patterns along with lower levels of physical activity. Bad eating 
practices are the root cause for the development of obesity. Eating 
habits are usually formed in early childhood and parents play a very 
important role in their development(4). Hence this study had been 
undertaken among rural middle school children aged 11-14 years with 
the objective to estimate the prevalence of overweight and obesity and 
to find the association between dietary habits, physical activity and 
obesity.

MATERIALS AND METHODS 
A cross sectional study was conducted among middle school children 
in Minjur block of Thiruvallur district, Tamil Nadu during June to 
September 2017. With the estimated prevalence(p) of obesity among 

(1)school children as 18% , absolute precision(d) 4%, and at 95% 
confidence interval, the sample size was calculated using the formula 

2n= 4pd/d  and it was calculated to be 354, finally 365 samples were 
collected. Two stage sampling technique was employed, in the first 

stage, out of 7 government middle school 4 was selected by simple 
random sampling technique and from each school, children aged 11 to 
14 were selected by simple random sampling using attendance register 
as sampling frame. Those who were absent at the time of study was 
excluded.  Around 92 students were selected from each school. After 
obtaining institutional ethics committee approval and permission from 
Chief Education Officer of Thiruvallur district, school Head master 
and parents of the children, study was conducted using pre tested 
questionnaire which gathered information about basic details, eating 
habits, physical activity, perception of body image, and 
anthropometric measurements. Height and weight was measured 
using standardized inch tape and weighing machine respectively, 
finally BMI was calculated. Classification of obesity was based on 

2body mass index (Asian standards) as Underweight : <18.5 kg/m , 
2 2Normal: 18.5 – 22.9 kg/m , Overweight: 23 – 24.9 kg/m , Obese:  >/= 

225 kg/m . Collected data were entered in MS excel; analysis was done 
using statistical package for social science (SPSS) v16. Descriptive 
statistics was calculated for background variable. Prevalence of 
obesity was calculated with 95% CI. Chi square was used as test of 
significance. p value of <0.05 was considered to be statistically 
significant.

RESULTS:
Out of 365 study participants there were 188 males and 177 females. 
Mean age of study participants was 12 years. There were 150 and 173 
students belonging to the age group 11-12 and 13-14 years 
respectively. Nearly 75% of their fathers and 61% of their mothers 
were literate. Mean (SD) weight and height of the study participants 
was 40(9) kg and 137(10) cms respectively. Mean (SD) BMI was 

221(3.6) kg/m . There was no difference in mean BMI between boys and 
2 2girls and was found to be 21kg/m  for boys and for 20.1kg/m  girls.

The overall prevalence of overweight and obesity among the 
participants was 13% (95%CI 9.5%- 16.5%) and 12% (95% CI 8.6-
15.4%) respectively (figure 1). There is no gender difference in 
overweight, obesity and underweight (p>0.05).  

Figure 1: Distribution of study participants according to BMI 
category (N=365).
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Among the study participants 72% consume fast foods. Frequency of 
consumption is shown in (Table 1). Among those who consume fast 
foods 30%were obese and those who do not consume fast food only 
13% were obese. Nearly 63% consume soft drinks but there is no 
association between soft drink consumption and obesity. 

Almost 79% students consume egg, 71% consume fruits, and 77% 
consume vegetables on daily basis. Majority of those who consume 
egg, fruits, vegetables and milk were found to have normal BMI. Those 
who do not consume these foods are mostly underweight (p<0.01). 
Nearly three fourth of the students have the habit of doing regular 
physical activity for more than 30 minutes a day. More than half of the 
students have the habit of watching television while eating. 

Table 1: Factors associated with obesity/overweight among study 
participants (N=365)

# Column percentage. For all other variable row percentage is used  
 * Significant at p< 0.05   **significant at p value < 0.01

It is seen from the (Table1) that as the frequency of fast food 
consumption decrease the percentage of obesity/overweight also 
decreases. Not playing outdoor games, going by other means (bus, 
auto) to school and watching television while eating were significantly 
associated with development of obesity. Majority of the students 
correctly perceive their body image. Those who perceive themselves 
as too thin are in fact really underweight. Those who are obese 
correctly perceive themselves as fat (p<0.001). None involved in 
faulty weight reduction practices.  

DISCUSSION 
Prevalence of overweight and obesity among the middle school 
children in this study was 13% and 12% respectively. Overall 25% of 
study participants were above the recommended BMI for their age 
group which was more or less similar to the findings of Jagadesan.et.al 
,where it ranges from 15- 18%.(3). Prevalence is similar in 
primary(12%) and middle school children(12%) as expressed by a 

––(5)study done by Anita.et.al.  Prevalence of obesity among school 
children was 12% in a study conducted by Theresa et.al at united 
states(6). So the prevalence of obesity is almost similar both in US and 
our country. It may be due to urbanisation and industrialisation our 
children tend to adopt western diet pattern.

Factors associated with development of obesity were found to be fast 
food consumption, eating while watching television, physical 
inactivity. In this study majority i.e three fourth participants consume 
fast foods. Among them 37% consume fast foods very often. Overall 
30% were found to be obese among those who consume fast foods, 
whereas only 12 % were found to obese in those who do not consume 
fast foods and this difference was found to be statistically significant. 
Similar finding was observed in a study among high school boys in 
Mangalore  conducted by Nitinjoseph.et.al(7).In a study done by Irene, 
they also found frequency of fast food consumption among children is 

––(8)increasing and its consumption is associated with increased BMI

In this study consumption of sweetened soft drinks is not significantly 

associated with obesity. Always there exist controversies in this aspect. 
Some studies found a significant association between soft drink 

––(9).consumption and obesity  Some studies showed no association. 
Possible explanation for this may be the soft drinks which are available 
now called diet soft drinks do not contain any calories, so this may be 
the reason for this finding. In general, the relationship between soft 
drink consumption and obesity in children is not well understood, and 
more research is required Eating while watching television is 
becoming more prevalent now-a-days among children as well as in 
adults. There was a significant association between obesity and 
watching television while eating. This finding was supported by many 

.studies(4,10)  The fact is that the person tends to eat more than the 
normal level while watching television without concentrating on 
eating, since their main focus is on television. This may be the reason 
for the development of obesity among these people.

It is well known fact that physical inactivity leads to development of 
obesity. In this study also there was a significant association between 
physical inactivity and obesity and was supported by many studies(11). 
Those who walk to school or using cycle are less obese when compared 
to those who go by bus or auto. Only 15% of those who play outdoor 
games were obese when compared to those who do not play outdoor 
games which is 54%.

In this study majority of the students were found to have correct 
perception of their body image. Those who are obese correctly 
perceive themselves as fat and adopted appropriate weight reduction 
measures. Those who were underweight correctly perceive themselves 
as thin and they were involved in weight gaining practices. But in one 
study conducted among adolescent there was a false perception of 
body images and they were involved in unhealthy weight reduction 

.(12)practices  Since this study involves children of age 11-14 years, they 
may not have that much interest towards body image as media 
influence on this age group tend to be less when compared to 
adolescent who concentrate much on body image. 

The major limitation of this study is that it was conducted in a small 
rural area and involving only Government school children, the findings 
may not be generalised to all school children in Tamil Nadu. Further it 
is suggested to do a large multicentre study to find the exact magnitude 
of the problem.

CONCLUSION
There is an increasing trend of overweight and obesity among school 
children, hence it is high time to take necessary action at school, 
community and home by coordinated effort of the teachers and parents 
by means of encouraging regular physical activity and healthy dietary 
habits. This is the ideal age to inculcate healthy life styles, to prevent 
the occurrence of disease in future.
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