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Abstract

Aims and Objectives: Obesity and overweight have become a worldwide epidemic, and there is an urgent need
to examine childhood obesity and overweight across countries using a standardized international standard. In
the present study we have investigated the prevalence of obesity and overweight and their association with
socioeconomic status (SES) and the risk factors like diet, physical activity like exercise, sports, sleeping habit in
afternoon, eating habits like junk food, chocolate, eating outside at weekend, family history of diabetes and obesity.

Material and Methods: The study was carried out in 5664 school children of 12-18 years of age and having
different SES. The obesity and overweight were considered using an updated body mass index reference. SES
and life style factors were determined using pre-tested questionnaire.

Results: Age-adjusted prevalence of overweight was found to be 14.3% among boys and 9.2% among girls where
as the prevalence of obesity was 2.9% in boys and 1.5% in girls. The prevalence of overweight among children was
higher in middle SES as compared to high SES group in both boys and girls whereas the prevalence of obesity was
higher in high SES group as compared to middle SES group. The prevalence of obesity as well as overweight in
low SES group was the lowest as compared to other group. Eating habit like junk food, chocolate, eating outside
at weekend and physical activity like exercise, sports, sleeping habit in afternoon having remarkable effect on
prevalence on overweight and obesity among middle to high SES group. Family history of diabetes and obesity
were also found to be positively associated.

Conclusion: Our data suggest that the prevalence of overweight and obesity varies remarkably with different
socioeconomic development levels.

and overweight have a profound influence on morbidity and
mortality in adult life.'*'® It has been reported that population

Introduction

I ncreasing rates of overweight and obesity has reached
epidemic proportions in developed countries and is rapidly
increasing in many middle-income and less-developed
countries.! The proportion of children in the general population
who are overweight and obese has doubled over the past two
decades in developed and developing countries including
India?* and have a rising prevalence of diabetes.** Childhood
obesity increases the risk of adult obesity as well as chronic
health problems such as type Il diabetes, hypertension and
cardiovascular disease.® Obesity and overweight have become
a global epidemic, and it is still increasing in both industrialized
and developing countries.” Obesity and overweight are an
increasingly prevalent nutritional disorder among children and
adolescents in the world.”®" Numerous health risks have been
associated with adolescent overweight, including hypertension,
respiratory disease, several orthopedic disorders, diabetes
mellitus and elevated serum lipid concentrations.'? Due to
the difficulty of curing obesity and over weight in adults and
the many long-term adverse effects of childhood obesity, the
prevention of child obesity has been recognized as a public health
priority.”* Increasing evidence shows that childhood obesity
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prevalence of overweight increased by 60-70%, obesity increased
2-4-fold during 1985-1997 in Australia,'® In British children
from 1989 to 1998 there was a highly significant increasing trend
in the proportion of overweight children (14.7% to 23.6%;) and
obese children (5.4% to 9.2%;),"” the prevalence of child obesity
and overweight has doubled in North America during the past
two decades' and in Thailand, the prevalence of obesity in
schoolchildren has increased from 12% in 1991 to 16% in 1993."
However, few studies have examined the worldwide situation
regarding childhood obesity, particularly due to the fact that no
standard or reference is agreed upon internationally. Different
definitions have been used in studies to define childhood obesity
and overweight.’>?" There has been a lack of consensus over
the definitions, the current lack of consistency and agreement
between different studies over the classification of obesity and
overweightin children and adolescents makes it difficult to give
an overview of the global prevalence of obesity and overweight.
Thus, the world based standardized obesity and overweight
classification system is urgently needed but now internationally
based cutoff points have been published.?® Various contributing
factors to obesity and overweight are socio-economic group,
family history and diet and life style of the children.??

There are some studies on adults which have examined the
relationship between socioeconomic status (SES) factors and

151



Table 1: Demographic and anthropometric characteristics of study subjects

Boys Girls

Age % Height (cm) Weight (kg) BMI (kg/m2) % Height (cm) Weight (kg) BMI (kg/m2)
12 86 1544+ 0.7 46.7 + 0.7 19.9+0.2 14 150.1 +1.1 44.6 +1.1 19.8+0.5
13 57 1516+ 0.4 449+ 0.4 19.5+0.1 43 149.1+04 434+04 19.5+0.2
14 63 1546 +0.3 46.8+0.3 19.6 +0.1 37 151.6+0.3 440+04 19.2+0.2
15 48 155.0+0.5 47.7 +04 19.8 +0.2 52 153.7+0.3 462 +04 19.5+0.2
16 57 160.0 + 0.4 503+0.5 19.7 +£0.2 43 1555+0.3 454 +04 18.8+0.1
17 48 160.0 + 0.4 53.6+05 20.9+0.2 52 157.4+0.3 47.9+04 19.4+0.2
18 52 158.3+0.7 53.6+0.7 214403 48 155.7+0.9 49.0+1.1 202+04

Avg. 156.3 + 0.5 49.1 +£0.5 20.1 +0.1_ 153.3+0.5_ 45.8 +0.3 19.5+ 0.1

obesity, but less research has used data representing populations
to examine the effects of these relationships of obesity and
overweight on children are scanty.*®?”° Among adults it is
likely that causality operatesin either direction.?*3' We expected
that it may be easier to test the direction of such causality with
studies among children because usually the SES of children is
determined by their parents’ characteristics instead of being
influenced by their own obesity status and the related social
consequences. To our knowledge, limited efforts have been made
to systemically examine the relationships between prevalence of
childhood overweight and obesity and SES in west India using
survey data in school going children.

Diet and lifestyle are ostensibly major contributors to weight
problems and varies with different SES especially countries like
India.?? Overweight and obesity are strongly associated with
certain types of diets, such as those that include large amounts
of fats, animal-based foods and processed foodstuffs." Sedentary
lifestyles are also an important factor, including spending no
time for outdoor sports and participating in little or no physical
activity during leisure time 334

Our main objective was to examine the prevalence of
childhood obesity and overweight in school children using
internationally based cutoff points and compare the relationship
between SES factors and associated dietary and life style factor
obesity and overweight. On the basis of internationally based
cutoff points we designed a study to determine the prevalence of
overweight, obesity and its association with diet, sedentary life
style, socio-economical status and physical activity in adolescent
school children in India.

Subjects and Methods

The study included 5664 school children in the age group
of 12-18 years; 3231 were boys and 2433 were girls. The
schools were selected from different zones in the city to get an
equal distribution of children by socio-economic state, ethnic
variability and gender. Government schools for low-income
group (n=2) and private schools attended by middle income (n=2)
and high-income groups (n=2) were chosen. School authorities
were requested to provide a list of children attending 8th to
12th standards. The Research Ethics Committee has approved
the protocol for study. Informed consent was obtained from
the school authorities to make anthropometric measurements
and participation of schools was agreed with the health and
education authorities in each school and also to collect data by
questionnaire from the children. The questionnaire provided
information on socioeconomic status and parents profession.
The children were advised to take home the questionnaire to
their parents to fill. Filled forms were returned the next day.
Completed age of the children was noted. Standardized protocols
were used for all interviews and examinations. Data on weight
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and height were collected for each through direct physical
examinations. Height and weight were measured using standard
procedure and BMI (kg/m2) was calculated. Measurements were
made by two trained technicians. The BMI of each child was
determined and adjusted for expected BMI at age 18. The number
of under weight, normal, overweight and obese was calculated.

Socioeconomic status of parents was classified as high socio-
economic group, middle socio-economic group and lower
socio-economic group based on the occupations of parents and
family income which were found to be a reliable index of SES.22*
Family income data were collected at the same time children’s
BMI measurements were collected. Trained interviewers
administered the questionnaire to all children who attended
school on the day of the survey. Children who were absent from
school because of sickness or other reasons were not followed-up.

The questionnaire assessed life style, physical activity and
social factors that influence physical and psychosocial health
of representative samples of Children. Questionnaire items
assessed were socioeconomic status, participation in sports,
physical exercise, sleeping habit in afternoon, diet (having
vegetarian or non vegetarian food), having junk food or
not, chocolate eating habit, frequency of visiting restaurants
per week. The present study also assessed family history of
diabetes and obesity. Trained interviewers administered the
questionnaire to all children who attended school on the day of
the survey. Children who were absent from school because of
sickness or other reasons were not followed-up.

Statistical Analysis

Body mass index (BMI, kg/m2) was calculated on measured
height and weight and was used to identify underweight,
overweight and obese conditions using age and sex appropriate
normative cut points. We examined the prevalence of overweight
and underweightin each gender by age group, sex, and SES.
Group comparisons were performed using ANOVAs or y2 tests
as appropriate. Influence of various factors on prevalence of
underweight, normal, overweight and obesity were expressed
in form of percentage.

Results

A total number of 5664 with age group between 12-18 years
from different school were screened for their height, weight
and body mass index. Out of 5664 children 3231 (57%) were
boys and 2433 (43%) were girls (Table 1). The height, weight
and BMI were higher in boys than girls (Table 1). However,
these differences were not significantly different with respect
to gender at any given age.

© JAPI - MARCH 2010 - VOL. 58



90

80 1
725
70 4
60 +
50

40 -

% prevalence

30

20 1 143
114

10 A

29
I

79.0

O Underweight
E Normal

O Overweight
M Obese

9.3

Boys
Fig. 1

80.0

Girls

: Overall distribution of boys and girls for prevalence of underweight, normal, overweight and obesity.

70.0 A 67.4

60.0

50.0 -

40.0 A
33.2
30.6

% Overweight

30.0

1.8

0.0 -

21

M High SES %
O Middle SES %
OLow SES %

1.3

Al Boys

Girls

Fig. 2 : Overall prevalence (%) of overweight and its relationships with socioeconomic status (SES) among children.

Prevalence of overweight and obesity

The overall prevalence of boys and girls having normal
BMI were 72.5% and 79.0 % respectively. The prevalence of
overweight was 14.3 % (95% confidence interval (Cl) 6.6- 24.5%)
among boys and 9.3 % (Cl 3.6-22.5%) among girls. Prevalence of
obesity was 2.9 % (Cl 0.0-4.0%) in boys and 1.5% (Cl 0.0-5.0%) in
girls. The prevalence of underweight is 11.1 % in boys and 8.6%
in girls (Fig. 1). There was also a higher prevalence of overweight
and obesity in boys compared with girls, but difference was not
significant.

Comparison of relationships between
overweight and obesity with SES

The over all prevalence of overweight and obesity and its
relationships with socioeconomic status are presented in Fig 2,
3. The prevalence of overweight among children was high in
middle SES as compared to high SES group in both the gender;
however prevalence of overweight was the lowest in the low SES
group. By contrast, prevalence of obesity was higher in high SES
group as compared to middle SES group. Thus, socioeconomic
status was related to children’s risks of being obese or overweight
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and high SES groups were at a higher risk of obesity, while
middle SES groups were at higher risk of overweight. While no
prevalence of obesity was found in children from low SES group.

Prevalence of overweight and obesity and its relationships
with socioeconomic status by age, sex has been given in Table 2,
3. We found that similar significant associations between obesity
and SES exist in both gender in each year of age. Children from
middle SES groups were at higher risk of overweight, while those
from high SES were at a higher risk of obesity at each year of age.
The association between SES and prevalence of overweight and
obesity was not significantly related to age. The impact on SES
did not see tovary much by age.

Moreover our analysis stratified by gender indicates that
boys and girls are at different risks even if they have the same
SES (Table 2, 3). Girls from high SES group tend to have lower
risk of obesity as compared to boys; similarly those from middle
SES groups were found to have lower risk of overweight as
compared to boys.

Obese and over weight children participated in sports
less often than normal-weight and underweight participants,
similarly obese and overweight children participated in physical
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Table 3 : Comparison of relationships between obesity and
socioeconomic status (SES) by sex and age

Boys Girls Boys Girls
Age High Middle LowSES  High Middle Low SES HighSES  Middle LowSES HighSES Middle Low SES

SES % SES % % SES%  SES % % Age % SES % % % SES % %
12 1.1 88.9 0.0 50.0 50.0 0.0 12 75.0 25.0 0.0 50.0 50.0 0.0
13 3.8 923 3.8 41.0 56.4 26 13 714 28.6 0.0 66.7 333 0.0
14 39.1 58.7 22 25.0 75.0 0.0 14 81.0 19.0 0.0 66.7 333 0.0
15 154 84.6 0.0 26.3 73.7 0.0 15 60.0 40.0 0.0 66.7 333 0.0
16 46.9 50.0 3.1 40.0 60.0 0.0 16 66.7 333 0.0 75.0 25.0 0.0
17 429 57.1 0.0 50.0 50.0 0.0 17 57.1 429 0.0 66.7 333 0.0
18 25.0 75.0 0.0 50.0 50.0 0.0 18 0.0 0.0 0.0 0.0 0.0 0.0

exercise less often than normal-weight and underweight
participants. The results showed physical activities did influence
change in BMI. The obesity and overweight were some what
more prevalent among children who were having sleeping
habit in afternoon than normal, underweight children but, the
difference was very slight between those who did or did not
having sleeping habit in afternoon (Table 4, 5).

Vegetarian diet or non-vegetarian diet did not have any effect
on prevalence of underweight, overweight and obesity, but junk
food and chocolate eating habits have more prevalence of obesity
and overweight than underweight indicates that caloric intake
is associated with increase in BMI (Table 4, 5).

A gradation in restaurant visit per week was shown in both
the gender in Table 4, 5 whereby obese and over weight children
were more likely to visit restaurant more than once a week than
their underweight and normal-weight counterparts.

BMI has a strong independent association with family
history of diabetes and obesity. Children having family history
of obesity were more likely to have more prevalence of obesity
and overweight than those having family history of diabetes
(Table 4, 5).

Discussion

There is wide spread reports regarding the trend of increasing
prevalence of overweight and obesity among children and
adolescents.’*° The estimated prevalence of overweight among
US children in 1999-2000 was more than 15%, and the value
in Australia was almost 20%.*' In Brazil the prevalence of
overweight among school children has tripled and increased
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from 4% in the 1970s to 14% in late 1990s.*? In Egypt 14% of
children were overweight or obese in 1997.# Worthy of mention,
there are still controversies over the use of a series of universal
BMI cut-offs to define obesity or overweight in different
populations of either adults or children.*>** A comparison
of international references still shows lower prevalence of
overweight in the Eastern world. For Asian and Caucasian
populations it is suggested that different BMI cut-offs should
be used for obesity. However, recent studies in India and other
countries revealed that obesity is becoming a growing health
problem among children and adolescents, especially in urban
populations.*

The present study showed that the prevalence of overweight
was high among children, 14.3% in boys, 9.3% in girls. The
obesity was seen in 2.9% of boys and 1.5% of girls. Our results
are consistent with previous studies by Anand & Tandon,
(1996) and Verma et al., (1994) in Northern Indian children and
Ramachandran et al., (2002) in Southern Indian children. Our
study is for the first time from Western part of India.

The relatively low prevalence of obesity among Indian
children (3-2%) may be surprising, but the relatively high
prevalence of overweight (14-9%) is alarming. Overweight
children often become overweight adults*® and overweight in
adulthood is a health risk.* Several disorders have been linked
to overweight and obesity in childhood. Obesity results in
considerable morbidity and mortality, of which cardiovascular
disease and type 2 diabetes mellitus remains one of the principal
causes.>*”!

In our study, the increase in the prevalence of overweight
and obesity occurred at the age of 12 years and decreasing with
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Table 4 : Characteristics of underweight, normal-weight,
overweight and obese boys in years 12-18

Characteristics Under Normal Overweight Obese
weight

Age (12-18) 1.1 725 143 29
Participates in sports

Yes (%) 57.3 523 43.8 322

No (%) 36.8 359 56.3 67.8
Physical exercise

Yes (%) 584 52.6 385 27.1

No (%) 41.6 47.4 61.5 729
Sleeping habit in afternoon (%)

Yes (%) 419 46.2 54.9 59.3

No (%) 58.1 53.8 45.1 40.7
Diet habit

Vegetarian (%) 96.0 95.7 91.7 89.8

Nonvegetarian(%) 4.0 43 8.3 10.2
Restaurant visit a week

Visits more than once (%) 77.0 82.6 86.1 87.9

Visits once or no (%) 23.0 17.4 13.9 121
Takes junk food regularly (%)

Yes (%) 46.9 573 63.9 67.8

No (%) 53.1 42.7 36.1 322
Chocolate eating habit

Yes (%) 439 55.7 60.4 66.1

No (%) 56.1 443 39.6 339
Family history of diabetes (%)

Yes (%) 18.8 20.7 23.6 23.7

No (%) 81.2 793 76.4 76.3
Family history of obesity (%)

Yes (%) 23.6 26.2 353 39.0

No (%) 76.4 73.8 64.7 61.0

age which indicates that children at age of 12 are at high risk to
become overweight or obese at adolescent while student at the
age of 17 is at lower risk of overweight or obesity.

There was a higher prevalence of overweight and obesity in
boys compared with girls. This indicates that gender difference
was effect modifier which correlates well with previous
reports.®>>3 Differences in the increase in the prevalence of obesity
observed between boys and girls could be explained by higher
physical activity level of boys observed in this population.>*

It has been reported previously that BMI is influenced by
different SES backgrounds.>®* We found that the prevalence
of obesity differs remarkably with different socioeconomic
development levels. Our results clearly show that higher
prevalence of overweight and obesity is becoming a worldwide
epidemic. The remarkable variation in the prevalence across
populations suggests that social, economic, and environmental
factors are important influences on the epidemic, although it
maybe also true that genetic differences across populations also
play a role.*® Our analysis shows that childhood overweight and
obesity is related to SES, although the relationships differ little
among gender. We used family income as a primary indicator of
SES. The prevalence of overweight among children was higher in
middle SES as compared to higher SES group in both the gender.
However prevalence of overweight was the lowest in the low SES
group. By contrast, prevalence of obesity was higher in high SES
group as compared to middle SES group. In developed countries
such as the UK, an association between social deprivation and
childhood obesity was strong, especially in the girls.>” In our
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Table 5 : Characteristics of underweight, normal-weight,
overweight and obese girls in years 12-18.

Characteristics Under Normal Overweight Obese
weight

Age (12-18) 8.6 79.0 9.3 1.5
Participates in sports

Yes (%) 62.3 58.9 443 28.6

No (%) 37.7 411 55.7 714
Physical exercise

Yes (%) 45.0 38.1 354 9.5

No (%) 55.0 61.9 64.6 90.5
Sleeping habit in afternoon (%)

Yes (%) 38.6 45.1 54.4 69.6

No (%) 61.4 54.9 45.6 304
Diet habit

Vegetarian (%) 97.4 95.7 93.7 95.2

Nonvegetarian(%) 2.6 43 6.3 4.8
Restaurant visit a week

Visits more than once (%) 66.7 823 86.4 92.2

Visits once or no (%) 333 17.7 13.6 7.8
Takes junk food regularly (%)

Yes (%) 459 534 63.3 76.2

No (%) 54.1 46.6 36.7 238
Chocolate eating habit

Yes (%) 44.4 517 714 85.7

No (%) 55.6 48.3 28.6 14.3
Family history of diabetes (%)

Yes (%) 18.2 213 241 23.8

No (%) 81.8 787 759 76.2
Family history of obesity (%)

Yes (%) 333 233 354 47.6

No (%) 66.7 76.7 64.6 524

country, social deprivation resulted in lower BMI among the
children. This difference may be due to the fact that criteria of
social deprivation vary in developed and developing countries.
Social deprivation results in unavailability of sufficient food and
thus causes nutritional deficiencies. The low economic group
probably reflects nutritional imbalance as a result of poverty.>®

Furthermore, our analysis stratified by sex and age further
indicate that social, economic, and environmental factors may
operate through complex pathways to influence childhood
obesity. In general our findings regarding the relationships
between obesity and SES are consistent with findings from many
previous studies.6274359

One possible explanation for the different SES-overweight
and obesity relationship in developing countries such as India
is that the influence of SES on people’s lifestyles such as diet,
food consumption patterns, and public services such as health
care and transportation and physical activity may differ. Richer
people have better access to meat and other energy-dense
foods (which are much more expensive than other foods such
as vegetables) than the poor. While Middle SES groups usually
consume more vegetables and fruits, which are less energy-
dense, than High SES groups.®°

Sedentary behavior and physical activity in children may
be predictive of body mass in late adolescence. Sleeping habit
in afternoon, decreased sports and exercise have also been
implicated in childhood obesity because they reduce resting
metabolism results in reduction of physical activity. A change in
the volume of daily physical activity may account for imbalance
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between energy intake and energy expenditure.®’ Physical
activity among children has been related to obesity through
different mechanisms.®? In the present study physical activity
in childhood attenuated BMI increases and these findings are
consistent with studies that showed that body mass in children
is influenced by the sleeping habit in afternoon, lack of physical
exercise, and sports habit because sleeping habit in afternoon
influenced BMI through displacing the time that could be spent
playing sports or engaging in other forms of physical activity.
Reduced levels of physical activity may also lead to lower energy
expenditure, thus affecting resting metabolic rate and total energy
expenditure. In our study we found that obesity and overweight
have inverse relationship with physical activity. These data
are consistent with previous studies in different countries.®*%¢
These data suggest that decrease in physical activity are due to
expending less energy in activities of daily living, and at work .
Thus an active lifestyle during childhood can play an important
role in optimizing growth and development.®” Comprehensive
school and community programs to be developed to promote
physical activity among children.

Questionnaires about type of diet either vegetarian or non
vegetarian, frequency of visiting restaurants per week and habit
of having junk food provide information about subsequent
health outcomes. Such information in various studies in children
permits individual diets to be related to subsequent health
outcomes.®® We focused our analysis on type of diet, junk food
and chocolate eating habits and frequency of restaurant visit
per week because that they have special roles in obesity. In the
present study we found that junk food and chocolate eating
habit have positive relation with prevalence of obesity and
overweight. These results correlate well with previous reports
which suggest that junk food (bakery items, pizza, burger,
cheese, butter, oily items) chocolate intake tends to be more
common among overweight and obese adolescents than among
normal-weight adolescents.*’° Junk food contains more amount
of fat than carbohydrate and protein.”’”® Fat is less satiating
than carbohydrate and dietary fat is stored more efficiently
than carbohydrate or protein which finally results in obesity
or overweight.” Similarly irregular food intake deleteriously
affects nutritional health, reduces energy levels and promotes the
consumption of high caloric food later in the day.”® In our study
restaurant visit per week was positively associated with BMI.
These results are consistent with other studies which show an
association between frequency of restaurant visit and obesity.”
A similar cohort study found that sedentary behaviors were
associated with increases in BMI”7 and treatment studies have
shown that decreases in sedentary behavior are linked with
decreases in weight problems and body fat.””°

Appropriately, provisions of healthy foods options and
physical activities for children are at the forefront of public
health initiatives to curb an obesity pandemic. Thus, our data
showed influences of sedentary behavior and physical activity
on prevalence of underweight, overweight and obesity.

Prevalence of overweight and obesity are more in children
with family history of diabetes and obesity.® In the present study
we found that family history of obesity were more likely to have
more prevalence of obesity and overweight than those having
family history of diabetes. Our results correlates with previous
study which suggest that family history of obesity have more
prevalence to obesity than family history of diabetes.?! This
indicates that children having family history of obesity are more
likely to become obese or over weight.
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Questionnaire enabled analyses of several contributing
factors to changes in prevalence of underweight, overweight and
obesity. An appropriate follow-up to this study could involve
more frequent assessments to better reveal changes in BMI over
time. In all, the study demonstrated that socioeconomic status,
sedentary behavior and physical activity in children influenced
prevalence of overweight and obesity. Prevention of obesity
in children is easier than the adults. Based on the findings of
this study it is recommended that consumption of high fat and
high energy food (Junk foods) and visiting restaurants more
than once in a week should be avoided by children. Sedentary
life style should be discouraged. Increase physical activity like
playing outdoor games, walking, cycling should be encouraged
in children. Health education should be given to parents, teachers
and children regarding dietary habit and sedentary life style
(school based intervention).

Further research is needed to investigate whether the gap is
due to the differences in children’s social and economical factors,
such as diet and physical activity, or sexual maturation is related
to being fat, and adolescents in many developing countries. Our
study has several limitations. Although study, however, was
designed to monitor trends, provinces of different geography,
economic development, public resources, and health indicators
have been included and, in each province, communities of
different SES levels were sampled.

Our data suggest that the prevalence of over weight and
obesity varied remarkably with difference in SES development
levels, this was associated with life style and dietary management.
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