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ABSTRACT

Introduction: India is undergoing a rapid epidemiological transition with increased urbanization and socio-economic
development which has resulted in a dramatic change in lifestyle, consisting of physical inactivity, diet rich in fat,
sugar and salt coupled with a high level of mental stress. Obesity is one of the most common diseases worldwide
and the prevalence in school aged children appears to be increasing. Thus, the present study was planned to
establish an association between body mass index (BMI) with hypertension and associated risk factors amongst
school children in the age group of 12 to 17 years belonging to all socioeconomic group in Ahmedabad. Materials
and Methods: A population based cross sectional study was conducted in the four schools of Ahmedabad. Using
stratified random sampling method, 373 participants were selected. Body Mass Index (BMI) status and Blood
Pressure (BP) were estimated using standard protocol and their various correlates regarding socio-demographic
characteristics were looked into. Result: Prevalence of overweight and obesity was found to be 8.8% and 2.9%
respectively. Prevalence of overweight and obesity was more prevalent among girls comparatively among boys.
Overall prevalence of hypertension was 5.8%.The prevalence of obesity among students was higher in upper and
upper middle socioeconomic class as compared to middle and low socioeconomic class. Family history of diabetes
and obesity were also found to be positively associated. Conclusion: Childhood obesity and hypertension were
found to be common in the city of Ahmedabad which suggest the need for greater public awareness programs
on these morbidities.
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economic development which has resulted
in a dramatic change in lifestyle, consisting
of physical inactivity, diet rich in fat, sugar
and salt coupled with a high level of mental
stress. This has led to increased incidence
of lifestyle diseases like hypertension, type
2 Diabetes Mellitus, dyslipidemia, obesity
and ischemic heart diseases.!

Obesity can be seen as the first wave of a
defined cluster of non-communicable dis-
eases called “New World Syndrome” cre-
ating an enormous socio-economic and
public health burden in poorer countries.”
Obesity, overweight and hypertension in

and age of onset affect the likelithood of
persistence of obesity into adulthood and
thus entrainment of obesity induced mor-
bidities like pre-hypertension and hyperten-
sion.’

Obesity has reached a pandemic propor-
tion with more than 1 billion of them have
grown up as adult overweight; of them
nearly 300 million have been noted to be
clinically obese. Adolescence, as considered
by World Health Otrganization (WHO) as
from 10 to 19 years, currently recorded a
prevalence of 20% in UK and Austra-
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lia, 15.8% in Saudi Arabia, 15.6% in Thailand, 10% in
Japan, and 7.8% in Iran.*

Although the growing prevalence of overweight and
obesity among adolescent population has received much
attention in the recent years, there is a dearth of data in
India, partly because of the persisting high prevalence
of under nutrition.

In the above scenario, this community based study was
undertaken to find out the prevalence and correlates
of overweight and obesity in school going students of
Ahmedabad, Gujarat.

MATERIAL AND METHOD

A total of 373 school going students belonging to both
sexes, 217 boys and 156 gitls between 13 to 17 years
were included in the study. The schools were selected by
stratified random sampling method. Prior permission
was obtained from all concerned. A pre-designed ques-
tionnaire to obtain information regarding socio-eco-
nomic status, nutrition, physical activity, diet and family
history of diabetes, obesity and hypertension was given
to the subjects. Anthropometric data like, height mea-
sured with stadiometer and weight was measured with a
digital weighing scale. BMI-for-age charts (Tablel) were
used to assess weight in relation to stature for children
as recommended by Centres for Disease Control and
Prevention (CDC), National Centre for Health Statistics
(2005). Clinical examination of the subjects was carried
out by taking their BP measurements. Before record-
ing the BP, the procedure was fully explained to the
children and sufficient time was allowed for recovery
from recent activity and apprehension. BP was recorded
in sitting position in right arm by auscultatory method
using a standard mercury sphygmomanometer with the
subject seated and the arm extended over the table at
the level of heart.

RESULTS

A total number of 373 students with age group between
12-17 years from different school were screened for
their height, weight and body mass index. Out of 373
children 217 (58.1%) were boys and 159 (41.8%) were
girls. However, these differences were not significantly
different with respect to gender at any given age.
Prevalence of overweight and obesity and its relation-
ships with socioeconomic status, physical activity, par-
ticipation in sports and stress level is given in Table 1.
The overall prevalence of boys and gitls having lower
BMI were 33.1% and 23.7% respectively. The preva-
lence of boys and girls having normal BMI were 56.2%
and 62.8% respectively. The prevalence of overweight
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was 7.8% among boys and 10.2% among girls. Preva-
lence of obesity was 2.9% in boys and 1.5% in girls. The
prevalence of underweight is 2.7% in boys and 3.2% in
girls (Figure 1 & 2). There was also a higher prevalence
of overweight and obesity in gitls compared with boys,
but difference was not significant.

Prevalence of systolic hypertension and diastolic
hypertension was 9.1% and 7.2% respectively. It was
observed that the prevalence of systolic hypertension
was higher in overweight and obese group compared
to underweight and healthy group. Whereas prevalence
of diastolic hypertension as well as hypertension was

Weight Status
Distribution
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CObese

Figure 1: Weight Status Distribution among School going chil-
dren.
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Figure 2: Gender wise distribution of weight Status.

Diet

B Vegetarian
B Non-vegetarian

Eggetarian

Figure 3: Type of diet among school going children.
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Table 1: Distribution of school children according to their BMI

Under weight Healthy Weight Overweight Obese TOTAL
Blood Pressure
Systolic BP (more than 140) 2 23 6 & 34
(1.8%) (10.4%) (18.8%) (27.2%) (9.1%)
Diastolic BP (more than 90) & 20 3 1 27
(2.7%) (9%) (9%) (3.7%) (7.2%)
Both BP high 2 15 3 1 21
(1.8%) (6%) (9%) (4.7%) (5.6%)
Physical Activity
Participate in Exercise 102 202 33 11 348
(93.5%) (91.8%) (100%) (3.1%) (93.2%)
Play Indoor game 16 37 2 1 56
(14.6%) (16.8%) (6%) (1.7%) (15%)
Play Outdoor game 69 122 14 6 211
(63.3%) (55.4%) (42.2%) (18.1%) (56.6%)
Play game on mobile/laptop 109 218 33 11 371
(100%) (99%) (100%) (100%) (99.4%)
Family history of disease
Diabetes 21 77 1 3 112
(19.2%) (35%) (33.3%) (27.2%) (30%)
Obesity 21 42 13 4 80
(19.2%) (19%) (39.3%) (36.3%) (21.4%)
Hypertension 14 42 11 & 70
(12.8%) (19%) (33.3%) (27.2%) (18.7%)
Junk food Habit
Everyday 18 51 7 2 78
(16.5%) (23.1%) (21.2%) (18.1%) (20.9%)
Once in a week 62 106 18 5 191
(56.8%) (48.1%) (54.5%) (45.4%) (51.2%)
Once in fifteen days 16 37 6 2 61
(14.6%) (16.8%) (18.1%) (18.1%) (16.3%)
Once in a month 13 26 2 2 43
(11.9%) (11.8%) (6%) (18.1%) (11.5%)
Sweet/chocolate eating Habit
Everyday 47 87 11 4 149
(43.1%) (39.5%) (33.3%) (36.3%) (39.9%)
Once in a week 41 80 14 4 139
(37.6%) (36.3%) (42.4%) (36.3%) (37.2%)
Once in fifteen days 11 32 5 & 51
(10%) (14.5%) (15.1%) (27.2%) (13.6%)
Once in a month 10 21 3 0 34
(9.1%) (9.5%) (9%) (9.1%)
Stress Level
Good control over stress 82 154 21 6 263
(75.2%) (70%) (63.6%) (54.5%) (70.5%)
Less level of stress 25 60 11 5 101
(22.9%) (27.2%) (33.3%) (45.4%) (27%)
Medium level of stress 1 5 1 0 7
(0.9%) (2.2%) (3%) (1.8%)
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Very high level of stress 1

(0.9%)
Socioeconomic Status

Upper (l) 4
(3.6%)

Upper middle (Il) 36
(33%)

Middle / Lower middle (l11) 49
(44.9%)

Lower / Upper lower (1V) 20
(18.3%)

Lower (V) 0

*Values are in absolute no. & percentage

higher in overweight children compared to healthy chil-
dren but the prevalence of diastolic hypertension and
hypertension was almost similar in obese children to
healthy children.

Irrespective of weight status category almost all stu-
dents participate in exetcise and play on laptop/mobile.
While prevalence of participate in indoor and outdoor
game is lower in overweight and obese children com-
pared to healthy weight children.

Out of 373 students, 78.5% were vegetarian, 4% were
non-vegetarian and 17.4% were eggetarian (Figure 3).
Vegetarian diet, non-vegetarian or eggetarian diet did
not have any effect on prevalence of underweight,
overweight and obesity. In present study irrespective of
weight status we found equal prevalence for junk food,
sweets/chocolate eating habits and stress level.

Family history of diabetes and obesity is independently
associated with BMI. Children having family history of
obesity were more likely to have more prevalence of
obesity and overweight than those having family history
of diabetes. The prevalence of family history of hypet-
tension was high in overweight and obese students than
that of healthy weight.

The prevalence of obese among children was high in
upper and upper middle socioeconomic class as com-
pared to lower middle socioeconomic class group. Fur-
thermore prevalence of overweight was the highest in
the upper middle socioeconomic class. Thus, socio-
economic status was related to children’s risks of being
obese or overweight.

high than overweight and obese among school going
children. The present study showed that the overall
prevalence of overweight was 8.8% among children,
7.8% in boys, 10.2% in girls. While the overall preva-
lence of obesity was 2.9%, from that 2.7% were boys
and 3.2% were girls. Sonal Sureshbhai Gamit e a/. in
reported prevalence of overweight 10.2% and obesity
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1 0 0 2
(0.4%) (0.5%)
5 2 1 12
(2.2%) (6%) (9%) (3.2%)
77 8 4 125
(35%) (24.2%) (36.3%) (33.5%)
96 19 4 168
(43.6%) (57.5%) (36.3%) (45%)
42 4 2 68
(19%) (12.1%) (18.1%) (18.2%)
0 0 0 0

6%, in Surat city. The prevalence of overweight and
obesity was 12.4% and 8.2% in boys whereas it was
7.2% and 2.7% in gitls.” These data suggests high prev-
alence of overweight and obesity is high in Surat city
compared to Ahmedabad. Our results for prevalence
of overweight is lower than reported by Ravikumar ez
al. in Karnataka,® Goyal ¢# a/’and Jugesh Chattwal ez a/
(14.2%).* Krutarth e al. conducted study on students
of Ahmedabad aged 11 to 19 years and reported 13.3%
prevalence of overweight and 5.4% of obesity.’

Elevated blood pressure, systolic or diastolic at any age,
in either sex is a contributor for all forms of cardiovas-
cular disease."” There is plenty of evidence to suggest
that hypertension begins in childhood and adoles-
cence.'"™ The asymptomatic nature of hypertension in
eatly phases of its onset during adolescence increases
the chances of developing complications during adult-
hood." Prevalence of hypertension in the present study
was found to be more significant in overweight and
obese children as compared to healthy weight children.
This relationship has been reported by other studies in
India.">"®

Sedentary behaviour and physical activity in children
maybe predictive of body mass in late adolescence.
Decreased sports and exercise have also been implicated
in childhood obesity because they reduce resting metab-
olism results in reduction of physical activity. A change
in the volume of daily physical activity may account for
imbalance between energy intake and energy expendi-
ture. Due to unsafe roads, lack of free space for playing
and increased television viewing, computer games and
internet use has made life sedentary which overempha-
sis on academic excellence, unscientific urban planning
and ever-increasing automated transport.'”* In present
study we found that overweight and obese students’
participation in indoor as well as outdoor games is less
compare to others while irrespective of weight status
almost all category of students play games on mobile or
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computer and watch television every day. Our results are
in support to the study conducted by Goyal RK ¢ a/’

Questions about type of diet either vegetarian, non-
vegetarian or eggetarian, frequency of eating junk food
either daily or once in a week or month, and habit of
cating sweets or chocolates provide information about
diet and lifestyle. Diet and lifestyle are ostensibly major
contributors to weight problems and varies with dif-
ferent 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.*” Food in
urban area has been replaced by high calorie snacks and
junk food.*'In present study we focused our analysis on
type of diet, habit of junk food and chocolate eating
habit because they play important roles in obesity. We
found that majority of overweight and obese students
were vegetarian. Junk food eating habit has positive rela-
tion with prevalence of overweight and obesity. These
results correlate well with previous reports which sug-
gest 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.”>*

Prevalence of overweight and obesity are more in chil-
dren with family history of diabetes and obesity.* In the
present study we found that family history of diabetes,
obesity and hypertension were positive for overweight
and obese students than healthy weight. This indicates
that children having positive family history of diabetes,
obesity and hypertension are more likely to become
obese or over weight and chances of diabetes and
hypertension are high at early age.

In modern society, where over nutrition, sedentary life-
style, and sleep deprivation are typical traits, chronic
exposure to environmental stress potentially contributes
to the development ofobesity.”® But in present study we
found that irrespective of weight status almost all stu-
dents found to have no stress or less level of stress.

Kuppuswamy’s socioeconomic status is an important
tool in hospital and community based research in India.
It was proposed in 1976.% This scale takes account of
education, occupation, and income of the family to
classify study groups in to high, middle and low socio-
economic status. As pointed out rightly by Mishra and

7" and later from Rewa e a/*®, we have used the

Sing]
latest revision based on price revision. In present study
we found high prevalence of obesity in upper and upper
middle socioeconomic class while high prevalence of
overweight in middle socioeconomic class. Our data
suggest that the prevalence of overweight and obesity

varied remarkably with difference in socioeconomic sta-
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tus development levels, this was associated with life style
and dietary management.

CONCLUSION

In conclusion, the crisis of both childhood obesity and
elevated blood pressure is global and is steadily affect-
ing many low and middle income countries, particularly
in urban settings. The prevalence has increased at an
alarming rate globally. In present study, elevated blood
pressure was seen in high percentages in students with
overweight and obesity when compared with children
healthy students. Current lifestyle methods like physical
inactivity, unhealthy eating habits like junk food are the
major causative factors for this increasing trend in urban
area. These trends are disturbing and call for concerted
efforts targeted at improving lifestyles of children and
adolescents. So in feature to prevent morbidities of
obesity such as hypertension, early intervention strate-
gies for promoting healthy eating, physical activities and
health education should be undertaken from school age

group.
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