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ABSTRACT

Hypertension (HTN) and pre-hypertension are significant global health challenges, particularly in rural populations where
access to healthcare and lifestyle education is limited. This cross-sectional study, conducted at a tertiary care hospital in
Erode, Tamil Nadu, beginning in October 2022, aimed to quantify the prevalence of hypertension and pre-hypertension
among 412 rural adults and explore the role of lifestyle factors, particularly yoga participation, in blood pressure
management. A total of 412 participants were surveyed for demographic details, lifestyle habits, and health metrics such
as blood pressure, BMI, and heart rate. Hypertension was defined as systolic blood pressure (SBP) >140 mmHg and
diastolic blood pressure (DBP) >90 mmHg, while pre-hypertension was defined as SBP 120-139 mmHg or DBP 80-89
mmHg. The study found a 32% prevalence of hypertension and a 28% prevalence of pre-hypertension. Regular yoga
participants had significantly lower systolic (mean 120 mmHg) and diastolic (mean 75 mmHg) BP compared to non-
practitioners (mean SBP 135 mmHg, DBP 85 mmHg). These findings highlight the critical role of yoga and lifestyle
changes in managing blood pressure in rural populations, supporting the need for public health policies that promote yoga

as a preventive intervention.
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INTRODUCTION

Global and Rural Prevalence of Hypertension
Hypertension is a major public health issue globally,
contributing to heart disease, stroke, and premature
mortality. According to the World Health Organization
(WHO), approximately 1.28 billion adults aged 30 to 79
years are living with hypertension, with nearly two-thirds
residing in low- and middle-income countries, including
rural areas'. Hypertension often goes undiagnosed in these
regions due to inadequate access to healthcare, increasing
the risk of cardiovascular complications. Pre-hypertension,
defined as SBP between 120 and 139 mmHg or DBP
between 80 and 89 mmHg, is a precursor to hypertension
and an indicator of elevated cardiovascular risk?. Rural
populations, particularly in low-income countries, face
unique challenges in managing hypertension, including
limited healthcare access, lower awareness of hypertension,
and inadequate facilities for diagnosis and treatment®. A
study conducted in rural India showed that hypertension
prevalence is rising due to lifestyle changes, such as
increased sedentary behavior and poor dietary habits®.
Without early intervention, many individuals progress from
pre-hypertension to full-blown hypertension, further
exacerbating the public health burden’.

Lifestyle Factors in Hypertension Management
Lifestyle modifications are widely recognized as the
cornerstone of hypertension management. These include

dietary changes, such as reducing sodium intake, increasing
physical activity, and weight control®. In recent years, yoga
has emerged as an important lifestyle intervention that
combines physical exercise with stress reduction and
meditation, offering multiple benefits for cardiovascular
health. Yoga has been shown to significantly reduce blood
pressure, improve heart rate variability, and enhance overall
cardiovascular fitness’. Studies have demonstrated that
regular yoga practice can reduce systolic blood pressure by
5-10 mmHg and diastolic blood pressure by 3-6 mmHg in
hypertensive patients®. This reduction is attributed to the
effects of yoga on the autonomic nervous system,
particularly its ability to reduce sympathetic activity and
promote parasympathetic activation, thereby lowering
blood pressure’. Given the growing prevalence of
hypertension in rural areas, incorporating yoga into public
health strategies may provide a cost-effective, culturally

acceptable, and accessible method for hypertension
management!®,
Objective

The objective of this study is twofold: (1) to determine the
prevalence of pre-hypertension and hypertension in a rural
adult population and (2) to examine the associations
between lifestyle factors, particularly yoga participation,
and blood pressure levels. By focusing on the role of yoga,
this study aims to explore the potential of non-
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pharmacological interventions in managing blood pressure
in underserved rural populations.

METHODS

Study Design and Population

This cross-sectional study was conducted in October 2022
at a tertiary care hospital in Erode, Tamil Nadu, India. 412
adults aged 18 years and older were randomly selected from
various households in rural areas. The inclusion criteria
included being a permanent village resident and providing
informed consent. Participants with severe chronic
diseases, such as cancer or end-stage renal disease, were
excluded from the study to avoid confounding variables!!.
Data Collection

Data were collected through structured interviews and
physical  assessments. The interviews captured
demographic information (age, gender, occupation,
education level), lifestyle factors (yoga participation,
physical activity levels, smoking, alcohol consumption),
and dietary habits (caloric intake). Physical assessments
included blood pressure measurements, body mass index
(BMI), waist circumference, and resting heart rate!2.

Blood Pressure Measurement: Blood pressure was
measured using a calibrated digital sphygmomanometer.
Participants were seated comfortably, with their arms
supported at heart level, and three readings were taken at
two-minute intervals. The average of the last two readings
was recorded!’. Hypertension was defined as SBP >140
mmHg or DBP >90 mmHg, following the American Heart
Association guidelines'*. Pre-hypertension was defined as
SBP between 120-139 mmHg or DBP between 80-89
mmHg.

Yoga Participation: Participants were categorized as yoga
practitioners if they reported practicing yoga at least three
times a week for a minimum of 30 minutes per session.
Non-practitioners were those who reported no engagement
in yoga'®,

Statistical Analysis

Descriptive statistics were used to determine the prevalence
of hypertension and pre-hypertension in the overall
population and subgroups stratified by age, gender, and
education. Chi-square tests were employed to examine the
association between categorical variables (e.g., yoga
participation vs. non-participation) and hypertension
prevalence. Independent t-tests were used to compare
systolic and diastolic blood pressure between groups. A p-
value of <0.05 was considered statistically significant. Data
analysis was conducted using SPSS version 26 (IBM,
USA)'S.

RESULTS

Demographic and Lifestyle Characteristics

The majority of the study participants were over 40 years of
age, and more than half were male. Education levels were
generally low, with most participants having completed
only primary education or less. Smoking and alcohol
consumption were common, though yoga practice was
reported by 20% of participants. These demographic
characteristics are presented in Table 1.

Table 1: Demographic and Lifestyle Characteristics of
Study Participants

Characteristic N (%)
Age 18-29 62 (15%)
Age 30-49 148 (36%)
Age 50 and above 202 (49%)
Male 218 (53%)
Female 194 (47%)

Prevalence of Pre-Hypertension and Hypertension

The overall prevalence of hypertension in the
study population was 32%, with an additional 28%
classified as pre-hypertensive. The prevalence of
hypertension increased significantly with age, with 45% of
individuals aged 50 and older being hypertensive. Table 2
presents the distribution of hypertension and pre-
hypertension across demographic subgroups.

Table 2: Prevalence of Pre-Hypertension and Hypertension
by Demographic Characteristics

Demographic Group Pre-hypertension  Hypertension
(%) (%)
Age 18-29 15 10
Age 30-49 30 25
Age 50 and above 40 45
Male 30 35
Female 26 29
No Formal Education 35 40

Yoga Participation and Blood Pressure

The analysis revealed significant differences in blood
pressure between yoga practitioners and non-practitioners.
As shown in Table 3, yoga practitioners had significantly
lower systolic and diastolic blood pressure compared to
non-practitioners.

Table 3: Blood Pressure Levels by Yoga Participation

Group Systolic BP Diastolic BP
(mmHg) (mmHg)

Yoga Practitioners 120 75

Non-Practitioners 135 &5

DISCUSSION

Prevalence in the Context of Global and Rural Studies
The 32% prevalence of hypertension found in this rural
population is consistent with findings from similar studies
conducted in rural India and other low- and middle-income
countries'®, A study conducted in rural Rajasthan, India, by
Gupta et al. reported a hypertension prevalence of 30%,
further illustrating the increasing burden of non-
communicable diseases in rural areas'. Additionally,
studies in sub-Saharan Africa, such as one conducted by
Dzudie et al., found a hypertension prevalence of 35%
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COMPARISON OF SYSTOLIC AND DIASTOLIC BP LEVELS BETWEEN YOGA PRACTITIONERS
AND NON-PRACTITIONERS
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Figure 1 visually represents the comparison of systolic and diastolic BP levels between yoga practitioners and non-
practitioners, highlighting the significant reduction in BP for those practicing yoga regularly.

among rural adults, indicating that hypertension is a
growing concern globally, particularly in rural settings?.
Impact of Lifestyle Factors, Particularly Yoga

Yoga’s impact on reducing blood pressure has been well-
documented in the literature. The results of this study are
consistent with prior research, which has shown that yoga
can significantly reduce both systolic and diastolic blood
pressure through mechanisms such as reducing sympathetic
nervous system activity and enhancing parasympathetic
tone?!. A meta-analysis by Cohen et al. found that yoga
reduced systolic BP by 5-10 mmHg and diastolic BP by 3-
6 mmHg in hypertensive patients, supporting the findings
of this study??.Yoga’s emphasis on deep breathing,
relaxation, and meditation likely plays a role in lowering
stress  levels, reducing anxiety, and improving
cardiovascular health. The practice of pranayama
(controlled breathing) has been shown to increase
oxygenation, reduce heart rate, and promote relaxation, all
of which contribute to lower blood pressure?.

Limitations

The cross-sectional design of this study limits the ability to
infer causality between yoga participation and lower blood
pressure. Longitudinal studies would be needed to
determine whether yoga directly reduces hypertension over
time. Additionally, the reliance on self-reported data for
yoga participation may introduce bias, as participants may
overestimate or underestimate their level of physical
activity. Finally, the study was limited to a single rural
region, and the results may not be generalizable to other
rural populations in different geographical areas or with
different cultural practices®*.

Public Health Implications

Given the significant association between yoga
participation and lower blood pressure, this study
underscores the importance of integrating yoga into public
health initiatives aimed at managing hypertension in rural
populations. Yoga is a low-cost, culturally acceptable
intervention that could be easily implemented in rural
health programs to complement pharmacological

treatments. By promoting yoga and other lifestyle
modifications, public health policies can improve
hypertension management and reduce the risk of

cardiovascular diseases in rural communities®.

CONCLUSION

This study found that hypertension and pre-hypertension
are highly prevalent in a rural adult population, with older
age, male gender, and lower education levels being
significant risk factors. Importantly, regular yoga practice
was associated with significantly lower systolic and
diastolic blood pressure, suggesting that yoga can be an
effective non-pharmacological intervention for managing
hypertension in rural areas. The findings highlight the need
for public health strategies that integrate yoga and other
lifestyle modifications to prevent and manage hypertension
in underserved rural populations.
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