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Abstract 
Background: Obesity and hypertension are increasing global health concerns, with childhood obesity often 
persisting into adulthood, contributing to hypertension and other complications. This study aimed to assess the 
prevalence of obesity and hypertension among school children in Jaipur and analyze their associations with 
socioeconomic and lifestyle factors.  
Methods: A community-based descriptive observational study was conducted among 1,000 school-going 
children aged 13 to 17 years in Jaipur. Data collection involved anthropometric measurements, blood pressure 
assessment, and a structured questionnaire on socioeconomic status, dietary habits, physical activity, and travel 
mode to school. Children were classified into BMI categories using the Indian Academy of Paediatrics 2015 
BMI charts, and hypertension was categorized based on standard guidelines. Statistical analyses were performed 
to determine associations between BMI and other variables.  
Results: The study analyzed 1,000 school children (mean age 15.4 ±1.32 years), with 6.2% overweight and 
2.1% obese. Hypertension was significantly associated with BMI (p = 0.0001), with higher rates in overweight 
and obese individuals. Physical activity showed an inverse relationship with obesity (p = 0.024), as those 
engaging in over two hours daily had lower obesity rates. Mode of transport was also significant (p = 0.016), 
with obesity more prevalent in those using motorized transport. Dietary habits showed no significant association 
with BMI. These findings emphasize the role of physical activity and active commuting in preventing obesity 
and hypertension.  
Conclusion: The study highlights the strong relationship between physical activity, transportation mode, BMI, 
and hypertension. Interventions promoting active lifestyles, including increased physical activity and reduced 
reliance on motorized transport, are crucial in preventing childhood obesity and its associated health risks. 
Keywords: Hypertension, BMI, Physical activity, Obesity. 
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Introduction 

Obesity has become a global epidemic, as 
recognized by the World Health Organization 
(WHO). In 2022, approximately 2.5 billion adults 
aged 18 and older were overweight, including over 
890 million with obesity, marking an increase from 
25% in 1990 to 43% in 2022. The prevalence 
varied by region, ranging from 31% in the WHO 
South-East Asia and African regions to 67% in the 
Americas. Globally, 16% of adults were classified 
as obese, more than doubling since 1990.[1–3] 

Childhood overweight has also surged, with 37 
million children under five affected in 2022, nearly 
half of whom lived in Asia. Low- and middle-

income countries, particularly in Africa, have seen 
a significant rise, with a 23% increase in 
overweight children under five since 2000. Among 
children and adolescents aged 5–19, the prevalence 
of overweight rose from 8% in 1990 to 20% in 
2022, affecting 390 million individuals, with 
obesity increasing from 2% (31 million) to 8% (160 
million) over the same period.[4–6] 

Obesity can result from various factors, including 
endocrine disorders like hypothyroidism, growth 
hormone deficiency, Cushing syndrome, and 
insulinoma. Structural issues in the hypothalamus 
can also contribute, leading to hypothalamic 
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obesity. Genetic factors, such as defects in the 
leptin signalling pathway and mutations in genes 
like melanocortin receptors, single nucleotide 
polymorphisms in genes like FTO and PPAR are 
linked to obesity. Certain syndromes, including 
Prader-Willi, Turner, and Bardet-Biedl, are 
associated with syndromic obesity. Also, obesity 
can also be acquired due to lifestyle or 
environmental factors. However in many cases the 
cause can remove idiopathic.[5,7–9] 

Preventing obesity is more effective than treating it, 
especially since childhood obesity often persists 
into adulthood, with critical periods like the 
prenatal stage, adiposity rebound, and puberty 
influencing future risk. Since lifestyle habits 
formed in childhood typically continue into 
adulthood, early intervention is crucial. Obesity 
results from genetic, social, cultural, and 
behavioural factors, making early identification 
essential for prevention.[8,10–14] BMI is a widely 
used tool for assessing obesity, though it cannot 
distinguish between fat and muscle or determine fat 
distribution. WHO defines overweight as BMI >25 
and obesity as >30 for adults, but these thresholds 
underestimate obesity in Asians, leading the IOTF 
to recommend lower cutoffs of >23 for overweight 
and >27 for obesity. In children, BMI varies with 
age and sex, and in India, IAP BMI charts follow 
IOTF guidelines, using adult-equivalent cut-offs of 
23 and 27 to define overweight and obesity.[5,15–
18] 

Hypertension in adulthood often begins in 
childhood, as high blood pressure in children and 
adolescents tends to persist and may cause early 
target organ damage.[19] It is defined as blood 
pressure at or above the 95th percentile for age, 
sex, and height, while pre-hypertension falls 
between the 90th and 95th percentile or ≥120/80 
mmHg on multiple occasions. Secondary 
hypertension, more common in children, is often 
linked to renal, vascular, or endocrine disorders, 
while essential hypertension, with no identifiable 
cause, is increasingly prevalent. In India, it is being 
recognized more among school-aged children but 
often remains undiagnosed due to its asymptomatic 
nature.[20] 

Jaipur is a metropolitan district in the northern state 
of Rajasthan, this study examined the prevalence of 
obesity and hypertension among school children in 
Jaipur and their correlation with BMI. It explored 
various factors linked to obesity, considering 

changes in diet, physical activity, and 
socioeconomic status.  

Methodology:  

After taking ethical clearance from the 
departmental review board we conducted a 
community-based descriptive observational study 
in the two randomly selected schools of Jaipur. We 
collected data from 1000 school-going children 
from the age group of 13 to 17 years. Data 
collection took place between November 2016 and 
May 2018. Schools were randomly selected from a 
list provided by district education authorities, and 
the final sample was obtained from two schools. 
Parental consent was obtained before enrolling 
students. Children with cardiac, renal, or chronic 
illnesses or on medication affecting blood pressure 
were excluded. Data collection involved a 
structured pre-validated questionnaire which was 
filled out at home and submitted on the day of 
measurements. Age categorization was based on 
completed years.  

Height was measured using a portable stadiometer 
with a precision of 1 cm, and weight was recorded 
using a calibrated non-digital weighing scale with a 
precision of 1 kg. Blood pressure was measured in 
the right arm in a seated position using a mercury 
sphygmomanometer. Children were classified as 
normotensive, pre-hypertensive, or hypertensive, 
with a second reading taken if the initial 
measurement indicated pre-hypertension or 
hypertension.   

Socioeconomic status was determined using the 
modified Kuppuswamy scale. Waist circumference 
was measured midway between the costal margin 
and iliac crest using a non-stretchable tape with a 
precision of 0.5 cm. Dietary data included the 
weekly frequency of vegetable, fruit, junk food, 
and non-vegetarian consumption.  

Physical activity was assessed through school 
commute mode, daily outdoor playtime, and screen 
time. Children were categorised as normal, 
overweight, or obese using the IAP 2015 BMI 
charts, based on International Obesity Task Force 
(IOTF) guidelines, with BMI cut-offs of 23 and 27 
for overweight and obesity, respectively. 

Results: 

We collected data from a total of 1000 children 
from the ages of 13 to 17 years. The mean age was 
15.4 (±1.32) years. 

  
Table 1: Distribution of study children according to sociodemographic, BMI and Hypertension (N=1000) 

Variable  Count (%) 
Gender  
Female 635 (63.5) 
Male 365 (46.5) 
Socioeconomic Status 
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Lower  8 (0.8) 
Upper Lower 418 (41.8) 
Lower middle 306 (30.6) 
Upper middle 188 (18.8) 
Upper  80 (8) 
BMI class 
Normal 917 (91.7) 
Over-weight 62 (6.2) 
Obesity 21 (2.1) 
Hypertension class 
Normotensive 626 (62.6) 
Pre-Hypertensive 173 (17.3) 
Hypertensive Stage I 161 (16.1) 
Hypertensive Stage II 40 (4) 
 
The study included a total of 1,000 individuals, 
with 63.5% being female (635) and 36.5% male 
(365). In terms of socioeconomic status, the 
majority belonged to the upper lower class (41.8%, 
418), followed by the lower middle class (30.6%, 
306), upper middle class (18.8%, 188), and upper 
class (8%, 80), while only a small fraction (0.8%, 
8) were from the lower class. Regarding BMI 

classification, most individuals had a normal BMI 
(91.7%, 917), while 6.2% (62) were overweight 
and 2.1% (21) were classified as obese. 
Hypertension status varied among participants, 
with 62.6% (626) being normotensive, 17.3% (173) 
pre-hypertensive, 16.1% (161) in hypertensive 
stage I, and 4% (40) in hypertensive stage II. 
(Table 1) 

 
Table 3: Relation of BMI class with other factors in the study subjects 

 Normal Overweight Obese p-value* 
Factors n n n 
Socio-economic class 
Lower 7 0 1 0.7 
Upper Lower 385 26 7 
Lower middle 280 20 6 
Upper middle 172 11 5 
Upper 73 5 2 
Blood Pressure category 
Normotensive 608 17 1 0.0001 
Pre-Hypertensive 156 13 4 
Hypertensive 153 32 16 
Playing/Physical activity  (hours) 
0 277 9 8 0.024 
≤ 1 hr 435 44 12 
1 – 2 hr 159 8 1 
>2 hr 46 1 0 
No. of Non veg servings(days/week) 
0 690 44 15 0.44 
1 178 16 6 
>1 49 2 0 
Travel mode to school 
On foot 318 16 3 0.016 
Cycle 142 15 1 
Motor vehicles 457 31 17 
No. of Junk servings(days/week) 
≤ 1 513 27 12 0.49 
2 – 3 321 26 8 
4 – 5 41 4 0 
> 5 42 5 1 

*chi-square test 
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Discussion 

The relationship between BMI classification and 
various lifestyle and socioeconomic factors 
revealed significant trends. Socioeconomic status 
did not show a strong correlation with BMI. 
However, blood pressure was significantly 
associated with BMI, with normotensive 
individuals predominantly falling within the normal 
BMI range, whereas hypertension was more 
common among those who were overweight or 
obese.   

Physical activity levels also played a crucial role, 
as individuals engaging in higher levels of activity 
were less likely to be overweight or obese. In 
contrast, those with minimal or no physical activity 
had a greater prevalence of obesity. Interestingly, 
dietary factors, including the frequency of non-
vegetarian and junk food consumption, did not 
exhibit a statistically significant relationship with 
BMI, suggesting that other lifestyle behaviours 
may have a stronger impact on weight status.   

Mode of transportation to school emerged as a 
relevant factor, with active commuting, such as 
walking or cycling, being associated with a lower 
prevalence of overweight and obesity. Conversely, 
individuals relying on motorised transport were 
likelier to have higher BMI values.  

We observed over-weight and obesity in our study 
subjects at around eight per cent which is similar to 
the studies done in the past by Danasekaran et 
al[21] or Kotian et al[22] and other in the 
region.[6,23] A larger proportion of those with a 
normal BMI belonged to the lower middle and 
upper lower classes. At the same time, overweight 
and obesity were observed across all groups, 
though in smaller numbers. The upper and lower 
socioeconomic classes had fewer cases of 
overweight and obesity compared to the middle-
income groups. However, The distribution of BMI 
across different socioeconomic classes did not 
show a significant association. The finding is 
opposite of the finding observed in a German study 
in which it was observed that low socioeconomic 
status children were at more risk of being 
overweight.[24]  however the relation between 
these tow factors is complex one as seen in the 
study by Kristen Autret and Traci Beckelmen 
which highlights a persistent socioeconomic 
gradient in obesity, where higher socioeconomic 
status (SES) is linked to lower obesity rates in 
developed countries but higher rates in developing 
ones. It identifies a bidirectional relationship, 
where socioeconomic adversity can lead to obesity, 
and obesity can reduce SES.[25]  

We also observed a significant relation between 
obesity and hypertension, a relation that has been 
observed in other past studies.[21,26–28] The 

pathophysiology of the relation has also been 
studied in detail.[29–31] Obesity and hypertension 
in children are significant concerns as they can 
contribute to elevated blood pressure in adulthood. 
This highlights the need for early intervention 
through lifestyle modifications during childhood to 
help prevent long-term health complications. A 
study by McKenzie explored the strong link 
between obesity and hypertension, highlighting 
mechanisms like nervous system overactivation, 
hormonal imbalances, and kidney alterations. 
While weight loss is the primary treatment, lifestyle 
changes alone are often insufficient. Metabolic 
surgery is presented as an effective intervention, 
offering both sustained weight loss and significant 
improvements in blood pressure control.[29]  

Physical activity levels were also significantly 
related to BMI, with lower activity levels 
associated with higher obesity rates. Those 
engaging in no physical activity had the highest 
prevalence of obesity, whereas individuals 
participating in more than two hours of activity 
daily had the lowest overweight and obesity rates. 
Mode of transportation to school was another 
relevant factor, with individuals using motorized 
transport showing a higher prevalence of 
overweight and obesity. In contrast, those who 
walked or cycled had lower obesity rates, 
reinforcing the importance of daily physical 
activity in maintaining a healthy weight.[30,32–34] 
This was also observed in the studies done in India 
as well as abroad.[35–37] Mishra et al[38] in their 
study in Odisha made a similar observation, 
similarly, Ali et al made a similar conclusion.[10] 
These results highlight the need for interventions 
that promote increased physical activity among 
children and adolescents. Encouraging structured 
exercise, active commuting, and reducing sedentary 
time could be key strategies in combating 
childhood obesity. Schools, parents, and 
policymakers can play a crucial role in fostering 
environments that support regular physical 
movement, such as safe walking and cycling 
routes, physical education programs, and 
community-based activity initiatives.[8,39,40] 

Our study highlights the significant impact of 
physical activity and transportation mode on BMI, 
with lower activity levels and motorized transport 
linked to higher obesity rates. While 
socioeconomic status and dietary habits showed no 
strong associations, increased physical activity 
emerged as a crucial factor in maintaining a healthy 
weight and preventing hypertension. 

We can recommend promoting physical activity 
through school programs and active commuting to 
help in reducing obesity. Awareness campaigns 
should emphasise the link between obesity and 
hypertension to encourage early prevention. 
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Encouraging outdoor activities are essential for 
maintaining a healthy BMI and overall well-being. 
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