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Abstract
Background- Obesity and overweight has become a public 
health concern. Excess weight in the body is linked to vari-
ous conditions like Hypertension, diabetes, osteoporosis, and 
stroke which contributes to morbidity and mortality. Prevalence 
of obesity and overweight have been increasing in childhood 
and adolescent period because of more sedentary lifestyle and 
changes in dietary patterns. Methodology- This cross-sec-
tional study was conducted among the children of age 10-
19 years in urban population of district Ghaziabad through a 
house-to-house survey, using a pre-designed, semi-structured 
questionnaire with a sample size of 1128 study participants. Re-
sults- Among the study participants, 508 students were males 
and 620 were females. Among males, 194 students were found 
to be overweight or obese and among females, 210 students 
were found to be overweight or obese. Children from private 
schools had the highest prevalence of overweight and obesity, 
26.0 % while children from rural government school had the 
lowest prevalence of overweight and obesity, 0.7%. Consump-
tion of fast food was highest in urban government school stu-
dents (45.4%) and lowest in rural private school students (24.8 
%). Students from rural government schools did maximum 
vigorous physical activity (87.9%). Conclusion- Obesity was 
significantly associated with area of residence, type of school 
and gender.
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Introduction
Obesity is a condition characterised by an un-

healthy accumulation of adipose tissue which af-
fects the health of an individual.1 The primary cause 
of overweight and obesity is the imbalance between 
consumed and expended energy. More of sedentary 
lifestyle and changing trend in dietary practices have 
resulted in increased prevalence of overweight and 
obesity. It has been estimated that South Asia has the 
highest prevalence of obesity and it is increasing every 
year.2 

Adolescence is the period of transition from child-
hood to adulthood.3 This period is characterised by 
physical, psychological and sexual growth and de-
velopment. It has been found that around 35% of the 
global burden of diseases emergence in adolescence 
period.4 During the adolescent period, individuals are 
prone to develop behavioural patterns and lifestyle 
changes that affects their present and future health.5 

According to study conducted in 2016, the preva-
lence of obesity has increased from 11 million to 124 
million in adolescents and school-age children world-
wide in past 40 years.6 It has been reported that the 
prevalence of overweight and obesity was 15.8 % among 
urban children and 26 % among the rural children in 
India in 2016.7 A progressive increase in the prevalence 
of childhood obesity is associated with more sedentary 
lifestyle, increased purchasing power of families and 
a decrease in physical activity.8,9 Childhood and ado-
lescent obesity can lead to the development of hyper-
tension, diabetes, osteoarthritis, dyslipidaemia, during 
adult life.10 It was found that individuals who had obesi-
ty since childhood or adolescence had 50-100% higher 
morbidity from diabetes, cardiovascular disease and 
cancers.11,12 Overweight and obesity have been found 
to contribute to more than 34% of mortality in people 
aged younger than 60 years in some countries.13 Obe-
sity is a public health concern and is now considered a 
“global pandemic”14,15

The major risk factors of various non communi-
cable diseases that are established in late childhood 
and adolescence are easier to modify early in young 
age rather than at later age or after the disease onset. 
School going age group is particularly receptive to the 
health advices. Schools provide a good platform to 
sensitize them about future health risks and ways of 
their prevention.16



1206 | Cardiometry | Issue 25. December 2022

Based on the above findings, the following study 
was conducted to assess the prevalence of overweight 
and obesity among adolescent population in Ghazia-
bad, India and its contributing factors.

Materials and Methods
Study design- This was an observational cross-sec-

tional study conducted in Rural and Urban areas of 
Ghaziabad and Community Medicine Department, 
using a pre designed semi structured questionnaire. 
Sampling frame were Intermediate (10+2) schools in 
the urban and rural areas of District Ghaziabad. Study 
unit were all school going adolescents aged from 10 to 
19 years studying up to intermediate schools in urban 
and rural areas of District Ghaziabad amongst the se-
lected schools. Approval was taken from the medical 
ethics committee of Santosh Medical College before 
starting the survey.

Sample size:
The present study was conducted on overweight 

and obesity among school going adolescents in Dis-
trict Ghaziabad. Prevalence of Overweight and obesity 
in various locations in some previous studies was Del-
hi 31%, Pune 24%, Chennai 22% and Karnataka 19%. 
A mean prevalence of 24% was obtained from these 
studies and was used to calculate sample size required 
to conduct the present study. The minimum sample 
size was calculated to be 563. Thus sample size con-
sidered for this study was 564 each for Urban & Ru-
ral areas. Data of 564 adolescents was collected from 
schools of urban areas of Ghaziabad district and equal 

number of adolescents from rural areas of Ghaziabad. 
The total sample size for the study was 1128. Out of 
this, equal proportion of samples were collected from 
Private Schools and Government Schools in both Ur-
ban and Rural areas respectively i.e., 282 school going 
adolescents from each group. All students of age 10 
to 19 years with informed and written consent forms 
signed by their parents or by self were included in the 
study. Students whose parents refused to give permis-
sion and those who gave incomplete responses were 
excluded from the study.

Results
Table 1 shows the socio-demographic characteris-

tics of the study participants. A total of 1128 students 
were included in the study. The percentage age distri-
bution observed was similar in all age groups, (10-12 
years- 34.84%), (13-15 years- 32.5%), (16-18 years- 
32.6%). In both urban and rural area 55.5% of the to-
tal study subjects were males and 45% were females. 
Among urban area, 39.7% students were from the SES 
I in private school whereas 29.1% students were from 
the SES IV in government school. In rural area 58.8% 
students belonged to SES II in private school, while 
62.4% students belonged to SES V in government 
school.

Table 2 shows age and gender wise distribution of 
nutritional status of the students. Underweight was 
more common in younger age group (10-12 years) 
(13.2%) and overweight and obesity was more com-
mon in older age group (16-18 years) (11.7%). This 
difference was statistically significant. It was seen that 

Table 1
SOCIO-DEMOGRAPHIC PROFILE OF STUDY SUBJECT

Socio de-
mographic 

features

Indepen-
dent Vari-

ables

Urban Area Rural Area Total Total
Private School 
(N= 282) (%)

Govt. School 
(N= 282) 

(%)

Private 
School 

(N= 282) (%)

Govt. School
(N= 282) 

(%)

Private 
School 

(N= 564) (%)

Govt. School
(N=564) (%)

N (%) 
(N=1128)

Age 10 – 12 95 (33.7) 99 (35.0) 99 (35.0) 100 (35.46) 191 (33.86) 199 (35.28) 393 (34.84)
13 – 15 107 (37.8) 82 (29.7) 89 (31.56) 95 (33.68) 185 (32.8) 180 (32.8) 367 (32.5)
16 – 18 90 (31.9) 92 (32.7) 94 (33.3) 87 (31.0) 188 (33.3) 185 (32.8) 368 (32.6)

Gender Female 129 (45.8) 138 (48.9) 112 (39.7) 129 (45.7) 241 (42.7) 267 (47.3) 508 (45.0)
Male 153 (54.2) 144 (51.1) 170 (60.3) 153 (54.3) 323 (57.3) 297 (52.7) 620 (55.0)

Socio 
Economic 
Status

I 112 (39.7) 10 (3.5) 66 (23.4) 8 (2.8) 178 (31.5) 18 (3.1) 196 (17.4)
II 83 (29.4) 5 (1.7) 166 (58.8) 5 (1.8) 249 (44.1) 10 (5.6) 259 (22.9)
III 33 (11.7) 22 (7.8) 10 (3.5) 6 (2.1) 43 (7.6) 28 (4.9) 71 (6.3)
IV 42 (14.8) 82 (29.1) 21 (7.4) 87 (30.8) 63 (11.1) 169 (29.9) 232 (20.6)
V 12 (4.2) 163 (57.8) 19 (6.7) 176 (62.4) 31 (5.4) 339 (60.1) 370 (32.8)
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most common form of malnutrition was undernu-
trition, except for urban private school where it was 
obesity and overweight. Overweight and obesity was 
more common in males than females in all types of 
schools and it was statistically significant. (p=0.0015).

Table 3 depicts the frequency of daily intake of var-
ious food items by the students in the last one week. 
Rural government school students showed highest 

consumption of vegetables (94.7%). Frequency of fruit 
intake was highest in the urban private school (60%) 
followed by rural private school (40.8%). Urban gov-
ernment school showed least consumption of fruits on 
daily basis. This difference was statistically highly sig-
nificant (X2=187.01, df=6, p<=0.001).

Carbonated drink intake frequency was highest in 
the urban government school (36.5%) followed by ur-

Table 2
NUTRITION STATUS OF THE SUBJECTS ACCORDING TO AGE AND GENDER

Socio 
demogra. 

feature

Ind. 
variable

Nutritional Status

Chi-
Square 

test and p 
value

Underweight Overweight/Obese
Rural 
Govt. 

School
(N=282) 

(%)

Rural Pvt. 
School

(N=282) 
(%)

Urban 
Govt. 

School
(N=282) 

(%)

Urban 
pvt. 

School
(N=282)

(%)

Rural 
Govt. 

School
(N=282) 

(%)

Rural Pvt. 
School

(N=282) 
(%)

Urban 
Govt. 

School
(N=282) 

(%)

Urban 
pvt. 

School
(N=282) 

(%)

Age

44905 52 (13.2) 18 (4.6) 20 (5.1) 15 (3.8) 2 (0.5) 8 (2.0) 10 (2.5) 12 (3.0)
x2= 0.399, 

df=2, 
p=0.82

13-15 25 (6.8) 22 (6.0) 19 (5.2) 10 (2.7) 4 (1.1) 10 (2.7) 12 (3.3) 18 (4.9)
16-18 9 (2.4) 20 (5.4) 20 (5.4) 14 (3.8) 3 (0.8) 20 (5.4) 20 (5.4) 43 (11.7)
Total 86 (7.6) 60 (5.3) 59 (5.2) 39 (3.5) 9 (0.7) 38 (3.4) 42 (3.7) 73 (6.4)

Gender
Male 24 (8.51) 12 (4.2) 28 (9.92) 15 (5.31) 5 (1.77) 26 (9.21) 22 (7.80) 62 (21.98) x2= 15.6, 

df=3, 
p=0.0015Female 62 (21.9) 48 (17.0) 31 (10.9) 24 (8.51) 4 (1.41) 12 (4.25) 19 (6.7) 10 (3.5)

Table 3
COMPARISON OF THE DIETARY PRACTICES BETWEEN THE STUDENTS OF PRIVATE AND GOVERNMENT SCHOOLS IN URBAN 
AND RURAL AREAS

Food item Frequency of intake 
in last one week

Urban pvt. 
School 

(N=282) (%)

Urban Govt. 
School 

(N=282) (%)

Rural Pvt. 
School 

(N=282) (%)

Rural Govt. 
School 

(N=282) (%)

Chi-Square test 
and p value

Vegetables
Nil 3 (1.1) 14 (5.0) 18 (6.4) 2 (0.7)

X2=168.27,df= 6, 
p<0.0011 time/ Day 153 (54.2) 173 (61.3) 219 (77.6) 267 (94.7)

2 or more times/Day 126 (44.7) 95 (33.7) 45 (16.0) 13 (4.6)

Fruits
Nil 15 (5.3) 119 (42.2) 29 (10.3) 69 (24.5)

X2=187.02, df= 6, 
p<0.0011 time/ Day 169 (60) 129 (45.7) 115 (40.8) 119 (42.2)

2 or more times/Day 98 (34.7) 34 (12.1) 138 (48.9) 94 (33.3)

Carbonated drinks
Nil 129 (45.7) 99 (35.1) 211 (74.8) 221 (78.4)

X2= 187.01, df= 6, 
p<0.0011 time/ Day 114 (40.4) 80 (28.4) 53 (18.8) 44 (15.6)

2 or more times/Day 39 (13.9) 103 (36.5) 18 (6.4) 17 (6.0)

Fast food
Nil 59 (20.9) 27 (9.6) 70 (24.8) 52 (18.4)

X2=151.05, df=6, 
p<0.0011 time/ Day 168 (59.6) 127 (45.0) 202 (71.6) 133 (47.2)

2 or more times/Day 55 (19.5) 128 (45.4) 10 (3.6) 97 (34.4)

Second helpings during 
meals

Healthy 63 (22.3) 165 (58.5) 130 (46.1) 199 (70.6) X2=143.75, df=6, 
p<0.001Junk 219 (77.7) 117 (41.5) 152 (53.9) 83 (29.4)

Intake of meal after 
having fast food

Yes 144 (51.1) 57 (20.2) 30 (10.6) 43 (14.2) X2=143.75, df=6, 
p<0.001No 138 (48.9) 225 (79.8) 252 (89.4) 239 (84.8)

Milk intake
Yes 252 (89.3) 184 (65.2) 272 (96.5) 139 (49.3) X2=214.46, df= 6, 

p<0.001No 30 (10.7) 98 (34.7) 10 (3.5) 143 (50.7)
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ban private school. Rural government school showed 
least consumption for carbonated drinks. It was statis-
tically highly significant. (X2=187.01, df=6, p<=0.001).

Fast food intake frequency was highest in the urban 
government school (45.4%) followed by urban private 
school. Rural private school was showing least con-
sumption of fast food on daily basis (3.6%). The dif-
ference was statistically highly significant. (X2=151.05, 
df=6, p<0.001).

The frequency of intake of unhealthy junk food as 
second helping during meals was highest in the urban 
private (77.7%) and in form of healthy meal was high-
est in rural government school (70.6%). It was statisti-
cally highly significant. (X2=143.75, df=3, p<=0.001).

Frequency of intake of meal after having fast food 
meal in last one week was highest in the urban private 
(51.1%) and lowest in rural private school (14.2%). 
The difference was statistically highly significant. 
(X2=151.05, df=6, p<=0.001).

The frequency of intake of milk in last one week 
was highest in the rural private (96.5%) and lowest in 
rural government school (49.3%). It was statistically 
highly significant. (X2=214.46, df=6, p<=0.001).

The frequency of vigorous physical activity was 
highest in rural govt. schools (87.9%) and least in ur-
ban govt. school (23%). The difference was statistically 
highly significant. (X2=399.26, df=6, p<=0.001).

The frequency of strengthening exercises in last 
week was highest in urban private schools (54.6%) and 
least in rural government schools (3.6%). It was statis-
tically highly significant. (X2=399.26, df=6, p<=0.001).

The frequency of moderate physical activity in last 
week was highest in rural government school (82.9%) 
and least in rural private school (6.7%). It was statisti-
cally highly significant. (X2=399.26, df=6, p<=0.001).

The time of attending physical education (PE) 
classes in last week was highest in rural private school 
(62.4%) and least in urban government school (6.4%). 
The difference was statistically significant. (X2=309.26, 
df=6, p<=0.001).

The proportion of students spending least amount 
of time in these classes was from urban private schools 
(35.4%) and those spending the maximum time was 
from rural government schools (63.8%). The differ-
ence was found to be statistically highly significant 
(X2=309.26, df=6, p<=0.001).

Table 4
COMPARISON OF PHYSICAL ACTIVITY PATTERN BETWEEN THE STUDENTS OF PRIVATE AND GOVERNMENT SCHOOLS IN UR-
BAN AND RURAL AREAS

Physical activity pattern Frequency of activity 
in last one week

Urban pvt. 
School 

(N=282) (%)

Urban Govt. 
School

(N=282) (%)

Rural Pvt. 
School

(N=282) (%)

Rural Govt. 
School

(N=282) (%)

Chi-Square test 
and p value

Vigorous Physical Activity Nil 110 (39.0) 117 (41.5) 18 (6.4) 24 (8.5) X2=399.26, 
df=6, p<0.0011-2 days/week 95 (33.7) 100 (35.5) 41 (14.5) 10 (3.6)

3 or more days/week 77 (27.3) 65 (23.0) 223 (79.0) 248 (87.9)
Strengthening Exercises Nil 77 (27.3) 223 (79.1) 184 (65.2) 260 (92.2) X2=399.26, 

df=6, p<0.0011-2 days/week 51 (18.1) 35 (12.4) 30 (10.6) 12 (4.2)
3 or more days/week 154 (54.6) 24 (8.5) 68 (24.2) 10 (3.6)

Moderate Physical Activity Nil 24 (8.5) 148 (52.5) 164 (58.2) 5 (1.8) X2=399.26, 
df=6, p<0.0011-4 days/week 27 (9.6) 38 (13.5) 99 (35.1) 43 (15.2)

5 or more days/week 231 (81.9) 96 (6.7) 19 (6.7) 234 (82.9)
Attending Physical Educa-
tion classes

Nil 52 (18.4) 159 (56.4) 42 (14.9) 48 (17.0) X2=309.26, 
df=6, p<0.0011-4 days/week 200 (70.9) 105(37.2) 176 (62.4) 136 (48.2)

5 or more days/week 30 (10.6) 18 (6.4) 64 (22.7) 98 (34.7)
Average time spent in sports 
in Physical Education class

Nil 100 (35.4) 52 (18.6) 30 (10.6) 18 (6.4) X2=145.76, df=6, 
p<0.001< 30 min 57 (20.3) 138 (48.8) 100 (35.5) 84 (29.8)

> 30 min 125 (44.3) 92 (32.6) 152 (53.9)
Average time spent in TV 
watching or computer/
internet

<2 hours/day 143 (50.7) 160 (56.7) 213 (75.5) 232 (82.2) X2=102.93, df=6, 
p<0.0012-3 hours/day 39 (13.8) 38 (13.6) 40 (14.2) 12 (4.3)

>3 hours/day 100 (35.5) 84 (29.8) 29 (10.3) 38 (13.5)
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The students who were spending maximum time 
in watching TV were from urban private schools. The 
rural government school students were spending the 
least amount of time in watching television. This dif-
ference in proportions of students spending time in 
watching TV was statistically significant (X2= 102.93, 
df=6, p<0.001).

Discussion
In the present study, out of a total of 1128 students, 

564 from urban and 564 from rural area were included 
in the study

In a present study, majority of private school stu-
dents belonged to socio economic class I and Il while 
majority of government school students belonged to 
socio economic class IV and V. This may be because 
parents who had better economic condition mostly 
send their children to private schools whereas parents 
from low economic back grounds mostly opted for 
government schools.

The prevalence of obesity and overweight in the 
study population was 14.3% with 10.7% overweight 
and 3.7% obese. Amongst the urban areas prevalence 
of overweight and obesity in private school was 35.6% 
and in government schools it was 14.9%. This differ-
ence observed in the prevalence of overweight and 
obesity among the study subjects in government and 
private schools was statistically highly significant. This 
may be because urban private school students may be 
consuming more of junk food.

In the present study, it was observed that over-
weight and obesity was most common in the older 
age group (16-18 years) and the overall prevalence of 
overweight and obesity was increasing with age. In 
a study done by Ahmed et al17 in Karnataka, among 
2207 students, prevalence of overweight was 7.02% 
and of obesity was 6.12% respectively. The study of 
Swaminathan et al18 reported that among urban ado-
lescent school children aged 7-15 years in south India, 
7.2% of children were overweight and 1% were obese.

Our study shows that overweight and obesity was 
more prevalent in males as compared to the females 
in the study population. It was seen that in urban gov-
ernment school; 7.80% male students were overweight 
and 6.7% female students were overweight. Similarly, 
in rural private school, 9.21% males were overweight 
while among females 4.25% students were overweight. 
In urban private and urban government school major-
ity of the overweight and obesity students were males 

(21.98%) as compared to the females (3.5%). This dif-
ference observed in the distribution of overweight and 
obesity amongst the male and female population was 
statistically significant. Similar findings were reported 
by Chhatwal et al19 in urban area of Punjab. Overall 
prevalence of overweight and obesity was more in 
boys (14.2%) as compared to girls (11.1%) In contrast, 
Sidhu and colleagues20 from Amritsar reported over-
weight in 10% boys and 12% girls.

Among the school going adolescent’s intake of veg-
etables at least once a day was found to be between 
54.2% to 94.7% while fruit intake varied between 
40.8% to 60%. 

Similar findings were observed by Peltzer K et 
al,21 where 70% of the adolescents consumed at least 
one serving per day. According to Rani A et al,22 40% 
students ate vegetables and fruits at least once per day 
(74.5%). Singhal N et al23 reported in their study that 
intake of fresh fruits (>3 times per week) was seen in 
only 9.9% children of North India.

This study found that more than 50% of the urban 
adolescents consumed carbonated drinks at least once 
a day. However, almost three-fourth of rural adoles-
cents did not consume any carbonated drinks during 
the week. This difference was found to be significant 
among urban and rural area adolescents. A study 
conducted by the Delhi Diabetes Research Centre 
(DDRC)24 1061 in urban and rural area over 30 gov-
ernment and private schools in Delhi which showed 
that 47% of students have one soft drink daily. This is 
in line with the findings of our study.

Government school students consumed fast food 
three or more times per week as compared to private 
schools and this difference in consumption pattern 
was statistically significant. In our study it was found 
that private school students both in urban and rural 
areas ate more than one helping of junk food. (53.9% 
and 77.7% respectively). The government school stu-
dents preferred to take healthy foods as second helping 
(70.6% and 58.5% respectively). This difference was 
found to be statistically significant. In the study con-
ducted by the Delhi Diabetes Research Centre24 in 
Delhi it was observed that over 81% school children in 
the capital eat at a fast-food joint at least once in a week. 

Majority of adolescents in our study consumed 
milk in the preceding week with highest number be-
ing those of rural private (96.1%) and the least of rural 
government school adolescents (49.3%). In general, 
private school students consumed milk more often in 
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both urban and rural areas (96.5% and 89.3% respec-
tively) as compared to governments school adolescents 
in the two areas (49.3% and 65.2% respectively) This 
difference was found to be statistically significant. In 
a study, Singhal N et al23 reported 32.8% of children 
consumed two glasses of milk every day. This is in line 
with the findings of our study.

In our study, majority of rural adolescents (>90%) 
performed vigorous physical activity, while, lesser 
number of urban adolescents performed the same 
(50-60%). This difference was statistically significant. 
According to the study by Rani A et al22 15.6% of ad-
olescents were inactive, 43.4% were minimally active 
while the remaining 41% showed moderate physical 
activity. The above findings corroborate the findings 
of our study. In our study we found that most of the 
adolescents had physical education classes (PE) more 
than 1day per week (73.3%). Only few of the adoles-
cents were not spending any time in sports activity 
while majority of them did same sort of sports activi-
ties in their school (82.3%).

A report from Arena et al 25 in the European 
Heart Health Initiative (EHHI), highlights the role 
of physical education at school which is likely to affect 
the amount of physical activity done by the children. 
Physical education (PE) class provides an opportunity 
to be physically active.

In our study, more than 75% of rural adolescents 
were spending less than 2 hours per day in watching 
TV or computer but almost half of the urban ado-
lescents were spending more than 2 hours per day in 
same activity This difference was statistically signifi-
cant.
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