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Abstract
Background: Obesity has become a concerning pediatric health problem in the modern era with lifestyle changes in globalization, economic
development and easy access to technology. The aim of the study is to study the anthropometric profile of overweight and obesity and its
associated risk factors. Subjects and Methods: A school-based cross-sectional study was implemented among randomly chosen 100 obese
and overweight children aged between 10-18 years over 15 months. Data was collected using a structured self-administered questionnaire and
anthropometry was done and categorized as overweight and obese as per WHO BMI- age cutoff. Results: 41 % (n=41) were obese and 59%
(n=59) were overweight. 65 % (n=65) were males. In all the age groups the mean weight of males was more except in the age group 10-12 years.
Mean weight (64.39 ± 12.88 kg) and mean BMI (26.04 ± 1.95 kg/m2) of obese children is significantly higher than mean weight (56.73 ± 9.76
kg) and mean BMI (23.25 ± 1.98 kg/m2) of overweight children respectively. Risk factors like skipping breakfast (p= 0.034), calorie excess
(p= 0.032), junk food intake more than once (p=0.008) and junk food daily (p=0.036) were found to be significantly associated with childhood
obesity. Conclusion: Sensitization of parents and teachers with school-based programs like active participation in sports, regular anthropometric
examinations of students are important measures that can be taken to curb this rising problem.
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Introduction

Obesity is considered one of themost serious health challenges
of the 21st century. Obesity is an important pediatric public
health problem associated with the risk of complications in
childhood and increases mortality and morbidity throughout
adult life. [1]

Overweight and obesity are the fifth leading risk of global
deaths. [2] Over 340 million children and adolescents aged 5-
19 years were overweight or obese in 2016 and prevalence
has risen dramatically from 4% in 1975 to 18% in 2016. [3]
Developing countries like India have a unique problem of
double burden wherein at one end we have obesity in children
and at the other end we have malnutrition and underweight.
With the increased adaptation of western lifestyle and food
habits and childhood obesity has now attained alarming
proportions in India. A systematic review in 2016 estimated
combined prevalence of 19.3 percent of childhood overweight

and obesity in India. [4] Kumar and Sharma (2013) stated the
overall prevalence of overweight and obesity to be 14 and 18%
in Uttarakhand.

[5]

Obesity is defined as an accumulation of excess body fat, to
such an extent that health might be impaired. [1] Etiologies
of childhood overweight and obesity include modifiable
and non-modifiable risk factors. Modifiable risk factors
include unhealthy eating habits, physical inactivity, sedentary
lifestyle, socioeconomic status, media usage, and inadequate
play area, family factors, psychological factors, and social
factors, sleep alteration while non-modifiable risk factors
include genetics, neuroendocrine factors and drugs.

Through this study, we aimed to identify the anthropometric
profile of overweight and obese children and risk factors
associated with childhood obesity.
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Subjects andMethods

This cross-sectional study was conducted on randomly
selected children of age group of 10 to 18 years from the
school visits in a city in Uttarakhand who fit in inclusion crite-
ria between a period of January 2018 toApril 2019whose body
mass indices are above 85th percentile or > 2SD according to
WHO cutoff for age and sex included in the study. Children
<10yrs or >18yrs, children who are mentally challenged and
children with any other chronic illness or pathology causing
obesity were excluded from the study.

For children and adolescents, overweight and obesity are
usually defined using age and gender-specific nomograms of
BMI. A total of 100 overweight/obese children according to
the WHO growth chart for age and gender were enrolled in
the study. Written informed consent was obtained from their
parents before the commencement of the study. The study was
approved by the Institutional Ethics Committee.

Study proforma included basic information of the subjects and
family members, detailed history of dietary habits and family
history of obesity (based on BMI of either parents/sibling).
Clinical examination of all children was performed by
pediatricians to assess their health status and anthropometric
parameters were measured.

Daily food intakes were evaluated through a structured self-
administering questionnaire. Physical activity was ascertained
by asking time spent for daily physical activity or in
sports activities (yoga, walking, cycling, jogging, swimming,
dancing, school sports/games and playing outdoor games) was
considered as a moderate activity for at least 60 minutes/day
for 3 days during the past 7 days. Routine activity patterns
like walking to school or mode of conveyance used. Sedentary
behavior including the hours spent watching television, mobile
phones, video games, computer/laptop usage, to determine
whether screen time is >2 hours per day.

Anthropometric measurements including weight, height and
BMI were recorded.

Anthropometry

1. Weight - Body weight was measured with an electronic
digital scale with subject lightly dressed and without shoes.

2. Height – Height was measured to the nearest 0.1 cm
with metallic nonstretchable tape with subject lightly dressed
and without shoes taking into account that heels, buttocks,
shoulders and head are closed to a vertical wall surface.

3. Body mass index (BMI) - was calculated by the standard
formula: Weight in kg/ (height in meters)2. As per WHO
growth curves, children were classified as overweight if BMI >
85th to 95th percentile and as obese if BMI is >95th percentile.

Statistical analysis

Data was recorded on a predesigned proforma andmanaged on
an EXCEL spreadsheet. Qualitative variables were correlated
using the Chi-Square test. Quantitative variables were com-
pared using the Un-paired t-test between the two groups and
the ANOVA test was used for comparison between more than
two groups. A p-value of less than 0.05 was considered sta-
tistically significant. Data analysis was done using Statistical
Package for Social Sciences (SPSS) version 21.0.

Results

A total of 100 subjects were enrolled in the study. In this
study we found 59% (n=59) were overweight and 41%
(n=41) were obese. 65% (n=65) males were overweight and
obese, while 35% (n=35) females were overweight and obese.
[Table 1] showing significant association (p<0.05) showing
predominance of obesity in the male sex.

Mean weight is more in females in the age group 10 to 12 yrs
as compared to males, while in the other two age groups (13-
15 and 16-18) mean weight is more in males as summarized in
[Table 2].

Among risk factors, family history of obesity, skipping
breakfast, junk food and excess calories were found to be
significantly associated with overweight and obesity (p<0.05)
as shown in [Table 4].

Discussion

Obesity, an important health problem, has definitely increased
in prevalence in the past few decades throughout the world
both in developed as well as developing countries.

This studywas done on 100 subjects amongwhich 59% (n=59)
were overweight and 41% (n=41) were obese subjects similar
to a study done by Kotian et al. in South India and Patil
LGC et al in Karnataka 2018. [6,7] Obesity was predominant in
male than female children (65%,n=65 vs. 35%,n=35). Similar
results were shown in a study done by Verma et al. in West
Delhi. [8] Out of 65 male subjects, obese children were almost
equal 50.77% (n=33) as overweight children 49.33% (n=32)
while among 35 female subjects, mostly (77.14%,n=27) were
overweight in contrast to study by Jagadesan et al in Chennai
showing a higher percentage of overweight and obesity both in
female while other studies by Shah et al. In Mehsana district,
Gujarat showing predominance of both overweight and obesity
in males.

[9,10]

In all age groups, overweight and obese children were more
in male than female. Similar results were shown in a study
done by Verma et al. in West Delhi. [8] There was a significant
difference in mean weight and BMI among overweight and
obese children.
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Table 1: Overweight and obesity among male and female

Body mass index Sex Total p value¶
Male Female
N % N % N (%) 0.007*

Overweight 32 49.23 27 77.14 59(59 %)
Obese 33 50.77 8 22.86 41 (41%)
Total 65 100 35 100 100
Chi-square test, *Significant

Table 2: Age group wise comparison of mean weight among males and females
Age (in years) Male Weight (in Kg)

MEAN ± SD
Female Weight (in Kg)

Mean ± SD
p-value¶

10 – 12 20 48.4 ± 7.68 14 49.79 ± 6.6 <0.001*
13 – 15 29 62.52 ± 10.28 11 61 ± 3.92
16 – 18 16 75.31 ± 5.46 10 63.3 ± 3.8
TOTAL (n=100) 65 35
Anova test, *Significant

Table 3: Anthropometric profile of overweight and obese subjects
Overweight n= 59 Obese n= 41 p-value

Body Mass Index (in kg/m2) <.0001*
Mean ± SD 23.25 ± 1.98 26.04 ± 1.95
Weight (in kg) 0.001*
Mean ± SD 56.73 ± 9.76 64.39 ± 12.88
unpaired t-test, *significant

We found a positive association between BMI and family
history of obesity. Our observations were similar to previous
studies done by Nageshwar Rao et al and Musaiger et al.

[11,12]

We found more risk of overweight and obesity in breakfast
skippers in comparison to children who take breakfast
regularly. Our finding is similar to several other studies. [13,14]
Regarding dietary patterns, our study showed a significant
association of consumption of junk food of more than once
in a week and the risk of obesity. A similar finding was also
reported by Goyal RK et al. and Kaushik, J.S. et al.

[15,16]

Children with an intake of high-calorie foods preponderated
towards the risk of overweight and obesity. This finding was
similar with a previous study done by Goyal RK et al. and
Subhash et al. [15,17] The intake of calories more than our body
requirement leads to positive energy balance and so obesity.

Conclusion

It can be concluded from our study that genetics was found to
be an important cause of obesity as the chance of being obese
increases if parents are obese. Unhealthy dietary practices

like eating junk foods and excess calorie consumption and
skipping breakfast were found to be significantly associated
with obesity.
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