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Abstract

Hypertension and obesity are increasingly prevalent among school-aged
children, posing significant public health challenges. Understanding the
risk factors and differences between rural and urban populations can
inform targeted interventions. This study aims to compare the prevalence
and associated risk factors of hypertension and obesity among school
children in rural and urban areas of Haryana, India. A cross-sectional
study was conducted over one year from January 2021 to December
2021. A sample of 1000 school children aged 6-17 years was selected
from both rural and urban areas, with equal representation from each.
Participants were selected from different school located in rural and
urban areas near medical college. Blood pressure and body mass index
(BMI) were measured socio-demographicinformation and lifestyle factors
were recorded through structured questionnaires. The prevalence of
hypertension was 12% in urban areas compared to 8% in rural areas.
Obesity prevalence was 15% in urban children versus 10% in rural
children. Risk factors for hypertension included high BMI, low physical
activity high salt intake, while obesity was associated with high calorie
intake, low physical activity sedentary lifestyle. Urban children exhibited
higher exposure to these risk factors compared to their rural
counterparts. The study highlights significant differences in the
prevalence and risk factors of hypertension and obesity between rural
and urban school children in Haryana. Urban children are at a higher risk
due to lifestyle factors. Public health interventions should focus on
promoting healthy lifestyles, particularly in urban areas, to mitigate these
risks.
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INTRODUCTION

Hypertension and obesity are significant public
health concerns, particularly among school-aged
children. Both conditions are associated with long-term
health complications, including cardiovascular
diseases, diabetes other metabolic disorders. The
prevalence of these conditions has been rising globally
India is no exception™. Recent studies have highlighted
the growing burden of hypertension and obesity
among children in both urban and rural settings,
necessitating a closer examination of their risk factors
and prevalence'.

Urbanization and lifestyle changes have
contributed to higher rates of hypertension and
obesity in urban areas compared to rural regions.
Urban children are often exposed to higher levels of
sedentary behavior, unhealthy dietary patterns
reduced physical activity”'. In contrast, rural children
may have more opportunities for physical activity but
can also face challenges related to nutrition and
healthcare access™.

Understanding the differences in risk factors
between rural and urban populations is crucial for
developing effective public health interventions. This
study aims to compare the prevalence and associated
risk factors of hypertension and obesity among school
children in rural and urban areas of Haryana, India. By
identifying these differences, targeted strategies can
be implemented to address these health issues more
effectively.

MATERIALS AND METHODS

Study Design: This was a cross-sectional comparative
study conducted over one year, from January 2021-
December 2021, at Maharaja Agrasen Medical College,
Agroha, Haryana and data was collect form schools, a
tertiary care center.

Study Population: The study population comprised
1000 school children aged 6-17 years, with equal
representation from rural and urban areas (500 from
each). The participants were selected using stratified
random sampling. Participants were selected from
different school located in rural and urban areas near
medical college.

Inclusion and Exclusion Criteria:
Inclusion Criteria:

e  Children aged 6-17 years.
e  Children attending schools in the designated rural
and urban areas.

Exclusion Criteria:

¢  Children with known chronic ilinesses other than
hypertension and obesity.

e  Children on medication that could influence blood
pressure or weight.

Data Collection: Data collection involved two primary
components.

Anthropometric Measurements:

e Height and weight were measured using standard
procedures to calculate BMI.

e BMI was categorized according to the World
Health Organization (WHO) growth standards.

Blood Pressure Measurement:

e Blood pressure was measured using a validated
automated sphygmomanometer.

e Hypertension was defined as systolic and/or
diastolic blood pressure above the 95th percentile
for age, sex height.

Questionnaire: A structured questionnaire was
administered to collect data on socio-demographic
characteristics, dietary habits, physical activity levels
family history of hypertension and obesity.

Statistical Analysis: Data were analyzed using SPSS
version 26.0. Descriptive statistics were used to
summarize the demographic characteristics and
prevalence rates. Chi-square tests were applied to
compare the prevalence of hypertension and obesity
between rural and urban children. Logistic regression
analysis was used to identify risk factors associated
with hypertension and obesity, adjusting for potential
confounders.

RESULTS AND DISCUSSIONS

The study included 1000 school children, with an
equal distribution between rural (n =500) and urban (n
= 500) areas. The mean age of the participants was
11.5+3.2 years. The demographic characteristics of the
participants are summarized in (Table 1).

Prevalence of Hypertension and Obesity: The overall
prevalence of hypertension in the study population
was 10%, with a higher prevalence observed in urban
children (12%) compared to rural children (8%)
(p<0.05). The prevalence of obesity was 12.5%, with
urban children showing a higher prevalence (15%)
compared to rural children (10%) (p<0.05). The
prevalence rates are detailed in (Table 2).

Risk Factors: (Table 3) outlines the risk factors
associated with hypertension and obesity in the study
population. Significant risk factors for hypertension
included high BMI, low physical activity high saltintake.
For obesity, significant risk factorsincluded high calorie
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Table 1: Demographic Characteristics of Study Population

Characteristic Rural (n =500)

Urban (n = 500) Total (n = 1000)

Mean age (years) 11.443.1
Male (%) 52%
Female (%) 48%

11.6+3.3 11.5#3.2
50% 51%
50% 49%

Table 2: Prevalence of Hypertension and Obesity

Condition Rural (n = 500) Urban (n = 500) Total (n = 1000)
Hypertension (%) 8% 12% 10%
Obesity (%) 10% 15% 12.5%

Table 3: Risk Factors for Hypertension and Obesity

Risk Factor Hypertension (OR, 95% Cl) Obesity (OR, 95% Cl)
High BMI 2.5(1.8-3.4) 3.0 (2.2-4.0)

Low physical activity 1.8 (1.3-2.5) 2.5(1.8-3.5)

High calorie intake - 2.8(2.0-3.9)

High salt intake 1.6 (1.1-2.3) -

Sedentary lifestyle - 2.3(1.7-3.2)

Table 4: Logistic Regression Analysis of Risk Factors

Variable Adjusted OR (95% Cl) for Hypertension Adjusted OR (95% Cl) for Obesity
High BMI 2.3(1.7-3.2) 2.9(2.1-3.8)

Low physical activity 1.7 (1.2-2.4) 2.3(1.6-3.2)

High calorie intake - 2.7 (1.9-3.8)

High salt intake 1.5(1.0-2.2) -

Sedentary lifestyle - 2.1(1.5-3.0)

intake, low physical activity a sedentary lifestyle. The
logistic regression analysis results are provided in
(Table 4).

This study provides a comparative analysis of the
prevalence and risk factors of hypertension and obesity
among school children in rural and urban areas of
Haryana, India. The findings highlight significant
disparities between the two populations, with urban
children exhibiting higher rates of both conditions.

The overall prevalence of hypertension was 10%,
with a higher prevalence in urban children (12%)
compared to their rural counterparts (8%). Similarly,
obesity was more prevalent in urban children (15%)
than in rural children (10%). These findings are
consistent with previous studies that have reported
higher rates of hypertension and obesity in urban areas
due to lifestyle differences (1,2). Urbanization is often
associated with increased access to calorie-dense
foods, reduced physical activity higher levels of stress,
all contributing to the elevated prevalence of these
conditions®.

The study identified several significant risk factors
for hypertension and obesity. High BMI was acommon
risk factor for both conditions, underscoring the close
relationship between excess weight and increased
blood pressure'. Low physical activity and sedentary
lifestyle were also significant predictors of obesity,
particularly in urban children who may have fewer
opportunities for outdoor play and physical exercise™.
High calorie intake and high saltintake were additional
risk factors for obesity and hypertension, respectively,
highlighting the impact of dietary habits on these
health outcomes.

The higher prevalence of hypertension and obesity
in urban children can be attributed to lifestyle factors
associated with urban living. Urban children are more
likely to consume fast food, spend more time on

sedentary activities such as watching television or
playing video games have less physical activity
compared to rural children'. In contrast, rural children
may have more access to outdoor activities but might
face challenges related to nutrition and healthcare
access”™. These disparities suggest the need for
targeted public health interventions that address the
specific risk factors prevalent in each setting.

The findings of this study have important
implications for public health policy and practice.
Interventions aimed at reducing the prevalence of
hypertension and obesity in children should be tailored
to address the unique challenges and risk factors in
both rural and urban settings. For urban areas,
strategies could include promoting physical activity
through school-based programs, improving access to
healthy foods reducing the consumption of high-calorie
and high-salt foods. In rural areas, efforts might focus
on improving nutritional education and healthcare
access®* %,

This study has several limitations. The
cross-sectional design limits the ability to establish
causality between risk factors and the prevalence of
hypertension and obesity. Additionally, the reliance on
self-reported data for dietary habits and physical
activity mayintroduce bias. Future longitudinal studies
are needed to confirm these findings and explore the
underlying mechanisms driving the observed
disparities.

CONCLUSION

In conclusion, this study highlights significant
differences in the prevalence and risk factors of
hypertension and obesity between rural and urban
school children in Haryana. Urban children are at a
higher risk due to lifestyle factors associated with
urbanization. Public health interventions should focus
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on promoting healthy lifestyles, particularly in urban
areas, to mitigate these risks. Addressing these
disparitiesis crucial forimproving the health outcomes
of children across different settings.
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