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ABSTRACT

Introduction: Overweight and obesity during childhood are a
matter of growing concern in India. Most individuals develop
their eating and activity patterns during childhood. Obesity in
children and adolescents is gradually becoming a major public
health problem in many developing countries, including India.
The objective of the present study is to estimate the prevalence
of overweight and obesity among school children and to identify
the factors which influenced childhood overweight and obesity.

Materials and Methods: A cross-sectional study was carried
out from July 2009 to January 2011 on school children who were
aged between 5 and 16 years.

Results: The prevalence of overweight and obesity among
children was 9.00% and 5.5% respectively. Overall, the
prevalence of overweight/obesity was 14.52%. The risk of
overweight/obesity was significantly (p<0.0120) higher among
children who belonged to the upper SES and to the age group of
> 10 years, who viewed television for > 1 hour, who slept for only

INTRODUCTION

Childhood obesity was considered as a problem in affluent
countries. Today, this problem has started appearing even in
developing countries [1]. Globally, the prevalence of childhood
obesity varies from over 30% in USA to less than 2% in sub-
Saharan Africa [2]. The national representative data for childhood
obesity in India is unavailable. However, the available Indian studies
have revealed that the prevalence of overweight and obesity in
India was 3.1% to 29% and 0.73 % to 7% respectively [3-10].
Obesity in children and adolescents is gradually becoming a major
public health problem in many developing countries, including India
[11]. 50-80% of the obese children will continue to be obese adults
[12]. However, whether or not obesity persists into adulthood, the
obesity in childhood appears to increase the risk of subsequent
morbidities [13].

The transitions in the nutrition and lifestyle, e.g. the popularity
of fast foods and soft drinks, a sedentary life style, lack of
exercise, and computer use are the common trends which are
adopted by children today [14]. There is no published data
on a representative sample from Nagpur on the prevalence
of childhood overweight and obesity. With this background in
mind, the present study was undertaken in the central part
of Nagpur city to estimate the prevalence of overweight and
obesity among school children who were aged between 5 and
16 years and to identify the factors which influenced childhood
overweight/obesity.
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> 7 hours (OR=1.87; 95% Cl=1.87-2.53) and who used vehicles
to go to school (OR=1.59 ;95%CI =1.14-2.24). The prevalence
of overweight and obesity was significantly (p<0.0032) lower
among children who swam, danced regularly (p<0.0353) and
played outdoor games (p<0.0323) than their counterparts. lts
association was found to be protective against overweight/
obesity. The risk of overweight /obesity was significantly higher
among children who were non-vegetarians (OR=1.88; 95%
Cl=1.39-2.55, p<0.0001), who regularly consumed junk food
(OR=2.54; 95% CI=1.82-3.53, p<0.0001), and in whom the
calorie intake was more than the recommended daily allowances
(OR=1.88; 95% Cl=1.39-2.55, p<0.0001).

Conclusion: This study confirmed the findings of earlier studies
which were carried out in the other parts of the country and it
emphasized that regular physical exercise, regulated television
viewing, and a healthy eating behaviour could contribute to
control overweight and obesity.
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MATERIALS AND METHOD

Study design and setting

The present cross sectional study was undertaken in the Tejaswini
Vidya Mandir High School which is one of the private unaided
schools in Nagpur city, Nagpur District, Maharashtra state..

Study population and study area

1524 students in the age group of 5-16 years, who were studying
in class I-X, in private unaided schools (where the annual fees was
more than Rs.10400) of an urban area of Nagpur were enlisted for
the study.

Study period
This study was carried out from July 2009 to January 2011.

Sample size-sampling technique

Considering the prevalence of obesity of 3.3% as was reported in
a pilot study, an alpha error of 5 per cent, an absolute allowable
error 1 per cent and a non-response rate 10 per cent, the sample
size was calculated as 1235. However, there were a total of 1524
students in the school. Hence, all the students were included in
the study. The consecutive samples of all the1524 children were
included in the study.

Instrument and technique
The consent of the school authorities was obtained after
explaining to them the objectives as well as the method of the
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study. A predesigned and pretested questionnaire was used to
interview the study participants to elicit the information on their
family characteristics like economic status, religion, education
and occupation of the parents. Information on individual
characteristics like age, sex, eating habits, and time which
was spent for television viewing and outdoor games were also
collected. In our study, we considered fast food consumption
as “yes”, if the child was having fast food more than three
times a week. Similarly, if the child regularly played outdoor
and indoor games routinely for >30 min/day, we considered
this characteristic as “yes.” The help of the school teacher was
also taken if the child had any problem in explaining the father’s
occupation. During the data collection, the class teachers were
asked to accompany the students.

After the interview, a SECA Weighing Machine and a SECA
Measuring Scale with a board were use to measure the weight
(nearest to 0.10 kg) and height (nearest to 0.5 cm) of each child by
using standard procedures [15].

The body mass index (BMI) was calculated as the weight in
kilogram/height in meter?. Overweight and obesity were assessed
by considering the BMI for a particular age and sex. Students who
had a BMI for age-sex > the 85" percentile to < the 95 percentile
of the reference population were classified as overweight and
who had a BMI for age-sex > the 95" percentile of the reference
population was classified as obese [16].

Statistical Analysis

The data were entered into an Excel 2007 Microsoft spreadsheet
and were analyzed by using the Epi_Info (version 6.04) and the
STRATA - 8 software packages. The continuous variables were
presented as mean + SD. The categorical variables were expressed
in percentage. The Odds Ratio (OR) and the 95 per cent Confidence
interval (95% CI) were calculated for each categorical risk factor.
The associations were assessed by using the Chi-square test.
For all the statistical tests, a p value of <0.05 was considered as
statistically significant.

RESULTS

A total of 15624 school children (62.56% boys and 47.44% girls)
in the age group of 5-16 years, with a mean age of 10.12+2.89
years, were studied. A majority [1341 (88.0% )] of the mothers
were educated beyond high school, and 1375 (90.22%) fathers
were educated beyond high school. A majority [1204 (79.0%)] of
the mothers were housewives. The fathers were mostly employed
as skilled workers and professionals [1497(98.33%)]. The major
religions of the study subjects were Hinduism and Buddhism [1417
(92.97%)]. No statistically significant difference was observed in
both the groups in regards of the education of the mothers (more
than high school or less than high school), the education of the
fathers (more than high school or less than high school), the
occupations of the mothers and fathers and the religions of the
study subjects.
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Students 5-16 years
Overweight/

Demographic fea- Students Obesity
tures No (%) No (%) P
Boys 801(52.56) 116(14.48) 0.9819
Girls 724(47.44) 105 (14.50) NS
Mothers education 0.904
< High school 183(12.00) 26(14.21) NS
> High school 1341(88.00) 195(14.54)
Fathers education
< High school 149(9.78) 25(16.78) 0.046
> High school 1375(90.22) 196(12.29) NS
Occupation of mother
House wife 1204(79.00) 170(14.11) 0.207
Unskilled/semiskilled 22(1.45) 1(4.55) NS
Skilled/professional 298(19.55) 50(16.77)
Occupation of father
Unskilled/semiskilled 27(1.77) 4(14.81) 0.780
Skilled/professional 1497(98.33) 220(14.69) NS
Religion
Hindu and Buddhist 1417(92.97) 202(14.26) 0.130
Jain and Others 107(7.20) 21(19.63) NS
(Muslims, Sikh and
Christian)

[Table/Fig-1]: Selected socio-demographic characteristics of the study

sample (n=1524)

[Table/Fig-2] gives the overall prevalence of overweight and obesity
by gender among schoolchildren in Nagpur. The overall prevalence
of overweight among the children was 9.00% and the prevalence
of obesity was 5.5%. Overall, the prevalence of overweight/obesity
was 14.52%. The prevalence of overweight/obesity was equal in
boys and girls. In this study, no difference was observed by gender
between overweight and obesity, and for overweight/obesity
together. The mean BMI of boys and girls was (15.71+3.612)kg/m?
and (16.87+4.08)kg/m? respectively.

On doing univariate analysis, the risk of overweight/obesity was
found to be significantly higher among children from the age
group of > 10 years than children from the age group of <10 years
(OR=1.39; 95% Cl= 1.02-1.89, p<0.291). A significant difference
was observed in children of the upper SES (OR=1.57; 95%CI=1.09-
2.28, p<0.0120) and in those who viewed TV for > one hour than
those who viewed it for < 1 hours (OR=1.40;95%CI=1.04-1.89,
p<0.02). A significant difference was also observed in children who
attended school by cycling or walking than in children who did so
by using other vehicles (OR=1.59; 95%Cl =1.14-2.24, p<0.0046)
and in children who slept for > 7 hours than children who slept for <
7 hours (OR=1.87; 95%CI=1.38-2.53,p<0.0001). The prevalence
of overweight and obesity was significantly lower among children
who swam (p<0.0032), danced regularly (p< 0.0353) and played
outdoor games (p<0.0323) than their other counterparts. Hence,
factors like swimming and not swimming (OR=0.38; 95%ClI 0.18-
0.74), dancing regularly and not dancing (OR=0.65; 95%CI 0.42-
0.98), playing/not playing indoor games and outdoor games
(OR=0.69; 95%CI 0.49-0.99) were found to be protective against
overweight/obesity.

Overall Over-
Overweight > 85 to Obese > 95th weight and obese
Variable Sub-variable Percentage Mean BMI <95th percentile percentile No (%)
Sex Boys 52.56 15.71 72(9.0%) 44(5.5%) 116 (14.48)
Girls 47.44 16.87 65(9.0%) 40(5.5%) 105(14.52)

[Table/Fig-2]: Prevalence of overweight and obesity in schoolchildren aged 5-16 years (n=1524)
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Overweight/

Total num- obesity No OR (95%
Variables bers (%) Cl) P value
Overall 1524 221(14.50)
Age
<10 years 647 79(12.21) 1.39 0.0291
>10 years 877 142(16.19) 1.02-1.89
Socio-economic
status (SES)
Upper 1115(73.16) 177(15.87) 1.67 0.0120
Lower 409(26.84) 44(10.76) (1.09-2.28)
Television
viewing 861 109(12.66) 1.40 0.02
<60 min 663 102(15.38) (1.04-1.89)
>60 min
Swimming
No 1371 211(15.39) 0.38 0.0032
Yes 153 10(6.54) (0.18-0.74)
Dancing
No 1224 189(15.47) 0.65 0.0353
Yes 300 32(10.67) (0.42-0.98)
Games
No/indoor 287 53(18.47) 0.69 0.0323
Outdoor games 1237 168(13.58) (0.49-0.99)
Means used to
attend school
regularly
Walk/bicycle 513 56(10.92) 1.59
Autorikshaw /
car/Motor-cycle/
Scooter etc. 1011 165(16.32) (1.44-2.24) | 0.0046
Duration of sleep
<7 hours 787 85 (10.80) 1.87 0.0001
>7 hours 737 136(18.45) (1.38-2.53)

[Table/Fig-3]: Socio-demographic and activity-related risk factors of

overweight/obesity

[Table/Fig-4] shows that the risk of overweight /obesity was
significantly higher among children who were non-vegetarians
(OR=1.88; 95% Cl=1.39-2.55, p<0.0001) and among those who
did not consume milk (OR=1.66; 95% Cl=0.99-2.71, p<0.0345).
The risk of obesity/overweight was also significantly high in those
who regularly consumed junk food (OR=2.54; 95% Cl=1.82-3.53,
p<0.0001), those who did not consume fruits (OR=2.28; 95%
Cl=1.38-3.66, p<0.0003), and in whom the calorie intake was
more than the recommended daily allowances (RDA) (OR=1.88;
95% Cl=1.39-2.55, p<0.0001). Eating in restaurants regularly,
eating green salads regularly and the consumption of soft drinks/
chocolates were found to be non significant.

DISCUSSION

Childhood obesity was considered as a problem in affluent
countries. Now- a-days, this problem has started appearing in the
developing countries also [1]. Obesity among children in India has
became a public health problem (prevalence >5%) [15]. In this studly,
we have presented the estimates on the prevalence of overweight
and obesity in school children who were aged 5-16 years in
Nagpur city, by using the individual weight and height measures to
calculate the BMI. The overall prevalence of overweight among the
urban school children was 9.0% and the prevalence of obesity was
5.5%. Overall, the prevalence of overweight/obesity was 14.5% in
the age group of 5 to 16 years.

Various studies from India have also shown the increased
prevalence of obesity in India. The results of a study from Punjab
revealed that children in the age group of 11-17 years, who resided
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Over-
weight/

Total obesity No | OR (95%
Variables numbers (%) Cl) p value
Eating habits
Vegetarian 796 86 (11.8) 1.88 0.0001
Non-vegetarian 728 135(17.0) | (1.39-2.55)
consuming milk
Daily 1411 197 (13.96) 1.66 0.0345
Not Consuming milk 113 24 (21.20) | (0.99-2.71)
Junk food
Never/occasional 1244 149 (11.98) 2.54
Regular/ 280 72 (25.71) | (1.82-3.53) | 0.0001
Frequently
Fruits
Not consuming/ 106 28 (26.42) 2.28
occasional
Consume regularly 1418 193 (13.61) | (1.38-3.66) | 0.0003
Eating in the
restaurant
Never/occasional 1464 209(14.28) 1.50 0.2171
Regular > once/
twice/week 60 12(20.00) | (0.71-2.93) NS
Consumption of
Green salad
Never/occasional 1345 32(17.9) 1.33 0.1721
1345
Regular 179 189 (14.05) | (0.85-2.03) | NS
Soft drinks/sweets/
chocolates
No/occasional 251 29(11.55) 1.36 0.1468
Regular 1273 192(15.08) | (0.89-2.14) | NS
Calories intake
(n=150)
<RDA 93 5(5.37) 1.88 0.0001
>RDA 57 23(40.35) (1.39-2.55)

[Table/Fig-4]: Dietary-related risk factors for the overweight/obesity

NS- Not significant.

in the urban areas, were more overweight (11.6%) as compared to
the children from the rural areas (4.7%). However, more children
were found to be obese in the rural areas (3.6%) as compared
to those in the urban areas (2.6%) [4]. The results of the study [3]
which was done on 1228 boys at Pune, in the age group of 10-15
years, showed that the prevalence of obesity was 5.7%, whereas
the prevalence of overweight was 19.9%. A cross-sectional study
which was carried out on 2008 school children of the age group
of 9-15 years in Punjab, revealed that the overall prevalence of
obesity and overweight were 11.1% and 14.2% respectively [5].
Another study which was conducted by the Nutrition Foundation of
India, found that among 5000 children who were aged 4-18 years
in a Delhi private school, 29% were overweight [6]. A similar study
[7] which was done in south India showed the prevalence of obesity
to be 3.1% and that of overweight to be 16.8%. A study on 707
children in the age group of 10-15 years at Chennai revealed that
10% of the subjects were overweight and that 6% of them were
obese [17].Studies from the rural areas mainly emphasized on
undernutrition, and data on overweight/obesity was not available.
However, Deshmukh et al [8] reported the prevalence of obesity
to be 2.2 per cent in the rural Wardha district by using the same
definition. In our study, the prevalence which was reported was
more than double of that which was reported in Deshmukh’s study.
Bharati et al [9] reported that the prevalence of overweight/obesity
in Wardha city was 4.3%. A very low prevalence of overweight
(4.17%) and obesity (0.73%) was reported from Lucknow city [17].
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The reason for the higher prevalence of overweight (26%) and
obesity (7.4%) among the adolescent populations which were
studied in Delhi and Ludhiana may be that the subjects who were
selected for these studies were affluent.

In the present study, the important determinants of overweight
and obesity were, age more than 10 years, upper socio-economic
status, watching TV for more than 1 hour per day, the use of an
automobile as a means of transport to reach school, and sleeping
for > 7 hours/day. A similar finding was observed in other studies
also[10,18,19,20]. In addition, the prevalence of overweight/obesity
was high among children who were involved in sedentary activities
such as spending > 1 hour in viewing television. Our observations
were consistent with the observations of other studies [21, 22].
Klesges et al [21] also reported the effect of watching television
on the metabolic rate and overweight and obesity in children. In
urban areas, considering the necessity of keeping children away
from heavy traffic, they are not allowed to ride bicycles and are only
allowed to play indoor games or watch television. Therefore, they
are not encouraged to participate in outdoor sports and games.
A clear socio-economic gradient in the prevalence of overweight
and obesity was observed in our study, which was consistent with
the findings of other studies [10]. This could be because of several
reasons which were related to obesity, which were encountered
largely in children with a higher socio-economic status. These
studies had reported that a rise in sedentary behaviour such as
the increased use of vehicular transport and decreased physical
activity had led to an increase in the prevalence of overweight and
obesity.

This implies the importance of individual characteristics in the cau-
sation or predisposition of an individual to overweight and obesity.
Bharati et al [9] and Avula et al [10] reported a similar predisposition
in Wardha and Hyderabad. All these factors are related to a
sedentary lifestyle. Overweight/obesity has become the classical
disease of all the age groups [9]. A significant difference was
reported in the factors like a non-vegetarian diet, the consumption
of junk food, lack of consumption of milk, consumption of calories
in more than the recommended doses and a lack of consumption
of fruits regularly. However, factors like swimming, dancing and
playing outdoor games were found to be protective for overweight/
obesity.

Our results revealed that regular physical activity was important for
reducing the prevalence of overweight and obesity. The prevalence
was significantly lower in children who participated regularly in
swimming, dancing and in outdoor games. Every student should
take part in outdoor games and sports, irrespective of his/her
gender. Teachers should be motivated to explain the significance
of physical activities to the students. All the physical activities in
the school need to be supervised and performed in the presence
of physical education instructors. Currently, on an average, one
session per week may be assigned to the physical training activities,
which may be increased to twice later.

CONCLUSION

From the present study, it can be concluded that a significantly high
prevalence of overweight/obesity was reported in children of the
upper SES and among those who watched TV for > 1 hour, those
who used vehicles, those who slept for > 7 hours and those who
had dietary habits. Factors like swimming, dancing regularly and
playing outdoor games were found to be protective. Therefore, the
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roles of physical activity, games and sports should be emphasized.
There is an urgent need to educate the urban community on the
aspects of healthy food habits and desired lifestyles to prevent
overweight /obesity.
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