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Fast foods and physical inactivity are risk factors 
for obesity and hypertension among adolescent 
school children in east district of Sikkim, India

Abstract
Background: Obesity and hypertension among school children have a huge impact on public health. Hence, we estimated 
the prevalence and sociodemographic correlates of childhood obesity and elevated blood pressure (BP) among adolescent 
schoolchildren (11-19 years) in urban areas of Gangtok, Sikkim, India. Materials and Methods: A population based cross-
sectional study was conducted on 979 school children, during November 1, 2009 - April 30, 2010 in Gangtok, East Sikkim India. 
Anthropometric measurements and BP were recorded among the study population. Obesity and hypertension prevalent among 
adolescent school children and their correlates were analyzed. Results and Conclusion: Prevalence of obesity, overweight, and 
hypertension was 2.04%, 14.5% and 5.62%, respectively. The average fast food intake, screen time and limited outdoor activities 
were significantly associated with obesity. Increase in abdominal height positively correlated with increase in body mass index and 
body fat; however waist — hip ratio was not a reliable index. The burden of overweight/obesity as well as hypertension with all 
its associated risk was found to high among our study population, which necessitates framing of policies and actions at national 
level to address the risk associated with these noncommunicable diseases.
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INTRODUCTION

Childhood obesity is evolving as a major public health 
problem, which increases the risk of  subsequent 
morbidity[1,2] as a consequence to hypertension, type 2 
diabetes mellitus, dyslipidemia, left ventricular hypertrophy, 
nonalcoholic steatohepatitis, obstructive sleep apnea, 
and orthopedic and psychosocial problems.[3-6] Studies 
on urban Indian schoolchildren from selected regions 
report a high prevalence of  obesity among children’s.[7-11] 
In addition, the prevalence of  hypertension in overweight 

children is significantly higher compared to normal weight 
children.[12-14] Childhood obesity is frequently undiagnosed 
and currently nationally representative data are not available 
in India, which makes initiating any necessary future 
actions difficult,. Hence, this study was undertaken to 
determine the prevalence and sociodemographic correlates 
of  childhood obesity and elevated blood pressure (BP) in 
a representative sample of  school children (11-19 years) 
from the city of  Gangtok, Sikkim, India.

MATERIALS AND METHODS

A population-based cross-sectional study was conducted 
during November 1, 2009-April 30, 2010 among 979 
school children 11-19 years from the urban schools of  
Gangtok. The sample was calculated considering 29% 
prevalence of  obesity in Urban Indian school children[15] 
with a relative error of  10%. The sample was selected using 
stratified random sampling from four out of  ten senior 
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secondary schools. All senior secondary schools including 
Government schools, medium-fee structured schools 
and high fee structured schools listed with the education 
department of  Government of  Sikkim were numbered, and 
four of  them selected randomly. 245 students were selected 
from each schools starting from standard VII upwards, 
and every 3rd roll numbers were selected for the study. 
Anthropometric measurements and BP were recorded. 
Institution ethics committee of  Sikkim Manipal Institute 
of  Medical Sciences Gangtok approved the project. The 
students present on the day of  the visit were included in 
the study. Those children whose obesity or hypertension 
was secondary to some known disease identity or as a 
consequence of  any medication or under treatment of  
these two morbidities were excluded from the study.

The main outcome measures were obesity and hypertension 
prevalent among adolescent schoolchildren and their 
socioeconomic correlates. The data collection tool used for 
the study was an interview schedule that was developed at 
the Institute with the assistance from the faculty members 
and other experts. By initial translation, back-translation, 
re-translation followed by pilot study carried out at the 
outpatients department of  the institute among comparable 
subjects, the schedule was custom-made for the study. All 
concerned Principals, teachers and students were briefed 
about the study. They were explained about the purpose 
of  the study and were assured strict confidentiality, and 
Informed consent was obtained from each of  the participants 
before the total procedure. The participants were given the 
options not to participate in the study if  they wanted. Data 
regarding family and personal characteristics were recorded 
by personal interview by the principal investigator body mass 
index (BMI), and body fat was estimated by a noninvasive 
technique using body fat Monitor Model-306, OMRON. It 
was crosschecked by estimating the weight and height and 
subsequently BP were monitored using standard techniques.

Overweight and obesity were defined by BMI for gender 
and age. Gender, age and height were considered for 
determining the hypertension. Children with a BMI >85th 
percentile of  reference data were considered overweight, 
and those with a BMI >95th percentile was considered 
obese.[16] The reference data used to identify the cut-off  
points were taken from the Centers for Disease Control 
2000 dataset for BMI[16] BMI cut-off  for Asians were 
also considered.[17] Average systolic or diastolic BP >95th 
percentile for gender, age and height was considered as 
hypertensive, whereas >90th percentile, but <95th percentile 
were considered as prehypertensive.[18]

Statistical analysis
The data collected are presented as % incidence or mean ± 
standard deviation the data association and difference in means 

were analyzed using Chi-square test and one-way ANOVA, 
respectively. P < 0.05 was considered to be significant.

RESULTS

Among 979 study subjects, majority were in the late 
adolescent age group (62.82%) and females (61.59%). 
As per WHO criteria, around 2.04% of  study subjects 
were obese while 14.5% were overweight. Considering 
Asian standards the prevalence of  obesity was found 
to be 3.78% while overweight was 24.31%. In regard 
to BP, 5.62% were hypertensive, and around 24.11% 
were in pre-hypertensive zone. Majority of  those having 
prehypertension (49.58%) and hypertension (45.45%) were 
overweight. Obesity (50%) and overweight (54.22%) were 
also higher among upper socioeconomic class. Increased 
BMI was significantly associated with age, sex, status of  
increased BP and socioeconomic status [Table 1]. Average 
fast food intake, average screen time and limited outdoor 
activities, abdominal height, waist-hip ratio and body fat 
were found to be risk factors for obesity and overweight 
when compared to normal weight individuals. Association 
between increased BMI with fast food, screen time, physical 
activities, abdominal height and body fat were statistically 
significant. However, waist hip ratio did not statistically 
correlate with obesity and overweight [Table 2].

DISCUSSION

We conducted a cross-sectional study to determine 
the magnitude of  childhood obesity, overweighted 
and hypertension in a representative population of  
schoolchildren from Sikkim, India. The risk factors of  
adolescent obesity and hypertension were explored.

Reports from various parts of  India suggest significant 
heterogeneity in the distribution of  childhood obesity 
prevalence rates.[7-10] A higher prevalence of  obesity and 
overweight is reported among boys as compared to girls 
(12.4% vs. 9.9%, 15.7% vs. 12.9%); however, the prevalence 
of  obesity is reported to decrease [7] as well increase with 
age.[8] In a recent study schoolchildren aged 5-16 years 
showed a progressive increase in overweight children’s 
indicating a time trend of  this rapidly growing epidemic.[19] 
Our observation of  the correlation between obesity and 
hypertension is consistent with previous other reports.[11,20-29] 
Nevertheless, the prevalence of  overweight and obesity is 
reported to be higher among boys than in girls.[30] Essential 
hypertension commonly recognized in adolescents is of  
multifactorial origin and has an early onset.[31] A positive linear 
relationship is reported between systolic and diastolic BP, 
and the BMI Z score.[8,21,24,25,27,30,31] The increased prevalence 
of  prehypertension and hypertension among overweight 
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and obese children compared to their nonoverweight 
counterparts is a significant cause for concern.[32] Overweight, 
as well as obesity, is positively correlated with less physical 
activity and higher socioeconomic group.[8] This is further 
enhanced by higher average fast food intakes and screen 
time.)[37,39,38,40,41] Upper and upper-middle social status 
contributed to a higher number of  obese/overweight 
and hypertensive children and is previously shown to be a 
significant risk factor.[25,26,29,33,34,35,36,37,39,42] A significant number 
of  school children’s spent 1-4 h/day viewing TV or sitting at 
the computer.[28] Percentage body fat was highly correlated 
with BMI among boys and girls over 9 years although no 
significant difference was observed among the age group of  
7-8 years.[43] Higher velocity of  BMI and body fat percent 
were also observed during the pubertal period.[44] Body mass, 
BMI, skin folds and %fat were significantly (P < 0.001) 
higher for the sample of  obese boys when compared with 
their nonobese counterparts.[45]

CONCLUSION

The burden of  overweight/obesity and hypertension was 
found to be high among the study population. The high 

burden of  the problem along with all its associated risk 
among the vulnerable group should act as an eye-opener 
for further research and framing of  policies at national level 
to curtail the risk of  noncommunicable diseases.
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Table 1: Prevalence of obesity and overweight and its correlates
Parameters BMI status WHO classification (n = 979) P

Total (n = 979)  
n (%)

Obese  
(n = 20) n (%)

Overweight  
(n = 142) n (%)

Normal  
(n = 592) n (%)

Underweight  
(n = 225) n (%)

Age of study group
Early adolescent 364 (37.18) 07 (35.00) 53 (37.32) 168 (28.38) 136 (60.44) χ2=71.81

df=3
P<0.0001

Late adolescent 615 (62.82) 13 (65.00) 89 (62.68) 424 (71.62) 89 (39.56)

In relation to sex of the individual
Male 376 (38.41) 8 (40.00) 65 (45.77) 236 (39.86) 67 (29.78) χ2=10.89

df=3
P=0.0123

Females 603 (61.59) 12 (60.00) 77 (54.23) 356 (60.14) 158 (70.22)

Status of blood pressure
Prehypertensive 236 (24.11) 8 (3.38) 117 (49.58) 97 (41.10) 14 (5.93) χ2=56.38

df=3
P<0.0001

Hypertensive 55 (05.93) 12 (21.81) 25 (45.45) 16 (29.09) 2 (3.64)

Socioeconomic profile
Upper 286 (29.21) 10 (50.00) 77 (54.22 ) 156 (26.35) 43 (19.11) χ2=101.57

df=3
P<0.0001

Upper-middle 229 (23.39) 05 (25.00) 53 (37.32 ) 102 (17.23) 69 (30.67)
Lower middle 215 (29.96) 03 (15.00) 09 (6.34) 164 (27.70) 39 (17.33)
Lower 249 (25.43) 02 (10.00) 03 (2.11) 170 (28.72) 74 (32.89)

BMI: Body mass index

Table 2: Risk factors associated with overweight and obesity
BMI attributes Fast food intake. 

number of times/
week mean (SD)

Screen time 
(h/week) 

mean (SD)

Outdoor activity 
(h/week) mean 

(SD)

Abdominal 
height (in cm) 

mean (SD)

Waist-
hip ratio 

mean (SD)

Body fat (%) 
mean (SD)

Obese (n=20) 4.60 (1.8) 16.86 (3.9) 3.12 (1.2) 23.3 (6.3) 1.19 (0.27) 32.66 (7.29)
Overweight (n=142) 3.65 (1.6) 14.99 (4.7) 5.75 (2.7) 18.22 (3.8) 0.93 (0.16) 27.61 (4.33)
Normal (n=592) 2.29 (1.4) 11.65 (3.9) 8.17 (3.5) 17.55 (2.1) 0.89 (0.86) 23.52 (2.18)
Underweight (n=225) 1.93 (1.5) 11.09 (4.3) 7.65 (2.6) 16.67 (1.4) 0.86 (0.30) 18.78 (4.17)
Statistical analysis P<0.0001 P<0.0001 P<0.0001 P<0.0001 P=0.2000 P<0.0001

SD: Standard deviation, BMI: Body mass index
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