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Overweight, BMI, Obesity in children and adolescent is becoming a main public bealth problem in many
adolescent, physical activity developing countries. Good nutrition with an adequate, well balanced diet combined with
regular physical activity is a corner stone of good bealth. The Present study was conducted
to examine the prevalence of overweight/obesity and its determining factors. The data was
collected from 71 adolescent girls and 63 adolescent boys aged between 13 to 19 years through
random sampling method from Pakyong sub-division of East district of Sikkim, Northeast
India. Z-score of BMI for age and sex was used for assessing overweight/obesity. The prevalence
of overweight/obesity was 25.39 percent and 23.94 percent among the adolescent boys and girls
respectively. The frequency of overweight/obesity among boys (44.44%) and girls (53.33%) was
found significantly bigher in bigh income family. The frequency of overweight/obesity was
67.19 percent among girls and 52.94 percent among boys who eat non-vegetables over four
times per week. The study indicates that family income, parents’ occupation, physical activity
and overall lifestyles are important in determining the prevalence of overweight/obesity in the
stucly population. Awareness is required in rural areas with regards to basic knowledge about
health, exercise and basic nutrition for the wellbeing of individual as well as population.

Introduction

Childhood obesity is measured as one of the most serious public health challenges of the 21" century.
Adequate nutrition is necessary in early childhood to ensure healthy growth, proper functioning of
organs, strong immune system, neurological and cognitive development (Arlappa 2019). Nutrition is
the intake of food in relation to the body dietary needs. Good nutrition with an adequate, well balanced
diet combined with regular physical activity is a corner stone of good health (WHO 2003). There are
many factors associated with the epidemic of obesity. Socioeconomic status plays a considerable role
in the rise of obesity in adolescents (Ahmad ez /. 2018). Overweight and obesity can adversely affect
children and adolescents’ health and wellbeing. Children and adolescents obesity are estimated to be
five times as likely as those who are not obese, to be obese as adults, and obesity in adolescence is very
likely to persist into adulthood (Simmonds ez al. 2016). According to the report published by the
International Obesity Task Force in 2004, a total of 155 million children (aged S to 17 years) worldwide
or 10 percent is overweight and its nearly 30-45 million or 2-3 percent of children are classified as obese
(Shamsi 2008). The number of obese children and adolescents worldwide has increased tenfold in the
past four decades and is predicted to keep rising (WHO 2017). Globally, another study shows that the
proportion of children in middle childhood (5 to 9 years) and adolescents (10 to 19 years) who are
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affected by overweight or obesity is estimated at 21 percent and 17 percent respectively (Institute of
Economic Growth 2020). Lifestyle factors mainly high-energy intake and reduced physical activity have
been recognized as key factors leading to obesity mainly in adolescents (Ahmad ez a/. 2018). Adolescent
period is very important since this is the formative years in the life of an individual where major physical,
psychological and behavioral changes take place. It represents a window of opportunity to prepare
nutritionally for a healthy adult life (Sharma and Patanwar 2013).

Under this backdrop, the present study aims to analyze the prevalence of overweight/obesity among
adolescent boys and girls in association with socioeconomic conditions, lifestyles and dietary habits of
the Pakyong sub-division of East Sikkim, Northeast India.

Materials and methods

The present study was conducted in Pakyong sub-division under East district of Sikkim, Northeast
India. There are 28 villages, which comes under Pakyong sub-division. This place is almost inhabited by
all the three major communities like Bhutia, Lepcha and Nepali. Data were collected from adolescent
Tamang boys and girls from different villages of Pakyong sub-division such as Chalamthang, Naya
Basty and Taza of East district of Sikkim. The Tamang, a sub-group of Nepali is one of the ethnic
groups of Sikkim. It is believed that they are originally come from Tibet and spoke the Tibetan-Burman
language (Gurung 2011). They have their own distinct cultures, traditions, social customs, food habits,
songs and dances, musical instruments, festivals and language.

The data was collected from 63 adolescent boys and 71 adolescent girls aged between 13-19 years
through random sampling method. Data on anthropometric measurements such as height and weight
was collected from each subject wearing light clothes. An anthropometric rod and weighing scale to the
nearest of 0.1 cm and 0.5 kg was used to measure the height and weight of the subjects following the
standard technique (Lohman ez a/. 1998). The prevalence of overweight/obesity was calculated based
on z-scores BMI for age and sex (WHO 2007). According to this interpretation, BMI z-score >+2SD is
considered as obese, BMI z-score >+1SD, considered as overweight and BMI z-score <-25D considered
as underweight. Data on family income, parents’ occupation, family type, house type etc. were collected
from each subject or head of the household. Data on lifestyle factors like physical activity and television
time were collected from each subject. Data on different food habits were also collected in the present
study. The per capita monthly income of the households was classified as above 75" percentile (>Rs.
5000) = high income group, 50® to 75" percentile (Rs. 2857-5000) = middle income group and below
50* percentile (<Rs. 2857) = low income group. Data on parents’ occupation was divided as government
employees, farmers and housewife. Data on house type was divided as pukka house (cement and brick
house) and kaccha house (mud and wood house). Family type was classified as nuclear family and joint
family in present study. Data on physical activity, television time and dietary habits of consuming of
non-vegetables were collected following a recall method of one week.

The data collected was analyzed using MS-Excel software for the present research. The parameters
taken were analyzed statistically to find out the mean and the standard deviation for the anthropometric
measurements. The t-test was used to test significance of the different anthropometric measurements.
The chi-square was also used to test the significance of the prevalence of overweight/obesity with
different independent variables.

Results

The table 1 shows that mean height of adolescent boys of (155.47+7.68) and adolescent girls
(155.50+7.67) was found more or less the same. Similarly, the mean weight of adolescent boys
(51.95+9.18) and adolescent girls (51.95£9.12) was also found the same. Table further shows that
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the mean BMI of adolescent boys (21.46%3.33) and adolescent girls (21.46%3.34) was also found the
same. The prevalence of overweight/obesity was slightly higher among adolescent boys (25.39%) than
adolescent gitls (23.94%).

Table 2 shows the prevalence of overweight/obesity in relation with income groups and parents’
occupation among adolescent girls and boys of Pakyong sub-division of East district of Sikkim. Among
adolescent boys, the prevalence of overweight/obesity was found significantly (p<0.01) higher in high
income family (44.44%), followed by middle income family (30.43%) and low income family (16.13%).
Similarly, among adolescent gitls, the prevalence of overweight/obesity was found significantly
(P<0.001) higher in high income family (53.33%), followed by middle income family (50.00%) and low
income family (4.76%). Table further shows that the frequency of overweight/obesity was higher among
adolescent boys (57.14%) and adolescent girls (38.89%) whose parents are government employees. It was
16.33 percent among adolescent boys and 18.87 percent among adolescent girls whose parents are either
farmers or housewife.

Table 3 shows that the prevalence of overweight/obesity was higher among adolescent boys (27.26%)
and girls (24.16%) living in pukka house (cement and brick house). The frequency of overweight/obesity
among adolescent boys and girls living in kaccha house (mud and wood house) was 12.50 percent and
22.22 percent respectively. Study also shows that the frequency of overweight/obesity was higher among
adolescent boys (26.41%) and girls (25.39%) from nuclear family. The frequency of overweight/obesity
among boys and girls living in joint family was 20.00 percent and 12.50 percent respectively.

Table 4 shows that the prevalence of overweight/obesity was higher among adolescent boys (70.37%)
and adolescent girls (32.56%) who watched television three to four hours per day. The frequency of
overweight/obesity among boys and girls who watched television two hours or less per day was 10.34
percent and 10.72 percent respectively. The prevalence of overweight/obesity was higher among
adolescent boys (35.62%) and adolescent girls (42.31%) who exercised two hours or less per day. The
frequency of overweight/obesity among boys and girls who exercised three to four hours per day was
17.39 percent and 13.33 percent respectively. Prevalence of overweight/obesity was significantly higher
among adolescent boys (52.94%) and gitls (67.19%) who eat non-vegetables three to four times per
week. The frequency of overweight/obese among adolescent boys and girls was 12.12 percent and 4.88
percent respectively who eat non-vegetables one to two times per week.

Discussion

The adolescent is an important stage of growth and development. Both under nutrition and over
nutrition is a serious global health problem. Proper nutrition is required during adolescent period. The
mean height, weight and BMI were found almost the same between adolescent boys and gitls in present
study. However, the prevalence of overweight/obesity was slightly higher among adolescent boys than
girls. Present study further shows that the prevalence of overweight/obesity was higher among adolescent
boys and girls from higher income family. It was also higher among boys and girls whose parents’ are
government employees. A study done by Ahmad ez 4/. (2018) shows that the prevalence of obesity
increased as household income level increased. Family income tends to influence the eating behavior and
dietary intake pattern of the family members. Another study by Ameer ez 4. (2020) among the Saudi
children shows that the prevalence of overweight and obesity was higher in children whose parents are
employed, high educational level and high income level. Higher economic status and urban residence
were associated with having overweight/ obesity (Pengid and Peltzer 2017).

The present study further shows the positive association between overweight/obesity with television
time and increased intake of non-vegetables in both boys and girls. It further shows that the prevalence
of overweight/obesity is inversely associated with physical activity in both the sexes. Spending more
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time watching television increases sedentary lifestyles thereby increases the chances of developing
overweight and obesity. Sedentary lifestyle is the cause of lower physical activity and thereby less chance
for body movement. A study suggested that prolonged television viewing was the risk of overweight/
obesity (Inoue ez al. 2012). Some studies show that commercials and mass media have a significant
effect on our eating habits by encouraging us to eat more (Rosiek ez 4/. 2015). Physical activity plays
an essential role in maintaining good health. However, restriction to home environment and even
lack of playground decreases the level of physical activity, which results in developing the overweight
and obesity. A recent study mentioned that physical activity plays an important role in preventing the
development of overweight/obesity among the young people (Labban 2014). Excessive consumption
and less physical activity lead to storage of extra calories in our body, which may result in overweight and
obesity. Consumption of non-vegetable foods more than two days per week tends to overweight and
obesity because of accumulation of fatty acid in their adipose tissues (Rautiainen ez a/. 2015).

Conclusion

This study shows the prevalence of overweight/obesity among the Tamang adolescent boys and
girls of Pakyong sub-division of East Sikkim, Northeast India. It is observed that family income and
parents’ occupation has positive relationship with overweight/obesity in both adolescent girls and boys
in the present study. Study further indicates that the television time and physical activity are crucial
in determining the prevalence of overweight/obesity. Frequent consumption of non-vegetables is also
one of the key factors for determining the prevalence of overweight/obesity. Therefore, there is need
for awareness program regarding basic nutrition, education, dietary habits and physical activity for
wellbeing of individual as well as population.
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Tables

Table-1: Basic data on height, weight, BMI and overweight/obesity among Tamang adolescent boys and girls of Pakyong sub-

division East district of Sikkim

Category N Mean Mean weight(kg) Mean BMI Overweight/obesity
height(cm) +SD +SD
+SD

Adolescent 63 155.47+7.68 51.95%9.18 21.46%3.33 16(25.39%)
boys

Adolescent 71 155.50+7.67 51.95£9.12 21.46%3.34 17(23.94%)
girls

t=2.97;P<0.05 t=1.97;P>0.05 t=1.98;P>0.05

Table 2: Prevalence of overweight/obesity in relation with family income and parents’ occupation among adolescent boys and

girls of Pakyong sub-division East district of Sikkim

Category Adolescent boys Adolescent gitls
Income group N Overweight/obesity N Overweight/obesity
Low income 31 5(16.13%) 42 2(4.76%)
Middle income 23 7(30.43%) 14 7(50.00%)
High income 9 4(44.44%) 15 8(53.33%)
Parents’ occupation x*=18.57;P<0.01 $’=25.59;P<0.001
Government 14 8(57.14%) 18 7(38.89%)
Farmer/housewife 49 8(16.33%) 53 10(18.87%)
£=10.11,P<0.05 1=4.41;P>0.01

Table 3: Prevalence of overweight/obesity in relation with house type and family type among adolescent boys and girls of Pakyong

sub-division East district of Sikkim

Category Adolescent boys Adolescent girls
House type N Overweight/obesity N Overweight/obesity

Kaccha 8 1(12.50%) 9 2(22.22%)

Pukka 55 15(27.26%) 62 15(24.16%)
Family type %2=50.09;P<0.001 %2=0.37;P>0.05

Joint 10 2,(20.00%) 8 1(12.50%)

Nuclear 53 14(26.41%) 63 16(25.39%)
%2=1.09;P>0.05 %2=4.41;P>0.05
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Table 4: Prevalence of overweight/obesity in relation with television time, physical activity and non-vegetables intake among

adolescent boys and girls of Pakyong sub-division of East Sikkim

Category Adolescent boys Adolescent girls
Television time N Overweight/obesity N Overweight/obesity
<2hrs. 29 3(10.34%) 28 3(10.72%)
3-4hrs. 34 13(70.37%) 43 14(32.56%)
Physical activity x*=10.52;P<0.05 ¥*=6.10;P>0.05
<2hrs. 17 8 (35.62%) 26 11 (42.31%)
3-4hrs. 46 8(17.39%) 45 6(13.33%)
Non-vegetables intake ¥*=6.80;P>0.05 ¥*=10.57;P<0.05
1-2 times 33 4(12.12%) 41 2(4.88%)
3-4 times+ 30 12 (52.94%) 30 15 (67.19%)

=9.73;P<0.05

¥*=42.50;P<0.001




