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Abstract:

Background: Hypertension is one of the most important modifiable risk factors for cardiovascular morbidity
and mortality worldwide. Its burden increases with advancing age because of progressive vascular stiffening,
reduced arterial compliance and cumulative exposure to behavioural and metabolic risk factors. Older adults
living in rural communities may face additional barriers to screening, diagnosis, treatment and long-term blood
pressure control. Community-based assessment is therefore important for identifying undiagnosed hypertension
and determining locally relevant risk factors. The aim of study to estimate the prevalence of hypertension and
identify associated risk factors among the geriatric population in the rural area of Jaipur, Rajasthan.

Methods: A community-based cross-sectional study was conducted among elderly individuals aged >60 years
residing in the field practice area. A sample of 264 participants was obtained using systematic random sampling.
Hypertension was defined as systolic blood pressure >140 mmHg and/or diastolic blood pressure >90 mmHg, or
current use of antihypertensive medication. Categorical variables were analysed using the chi-square test and
continuous variables using the independent t-test; p<0.05 was considered statistically significant.

Results: Among 264 participants, 93 (35.2%) were hypertensive, 63 (23.9%) had pre-hypertension and 108
(40.9%) had no hypertension. The mean age was 76.58+9.25 years and mean BMI was 25.33+3.37 kg/m?.
Hypertension increased significantly with age (3>=50.67, p<0.0001). Participants aged 90-99 years showed
particularly high prevalence, with 20 of 21 participants being hypertensive. BMI was also significantly
associated with hypertension (¥*>=62.73, p<0.0001), with hypertension observed in 23 of 25 obese participants.
Alcohol consumption, smoking and tobacco chewing were also significantly associated with hypertension in the
study population.

Conclusion: Hypertension represented a substantial health burden among elderly residents of the rural field
practice area, with more than one-third of participants classified as hypertensive and nearly one-fourth having
pre-hypertension. Advancing age, excess body weight, lower educational attainment, previous illness, family
history and substance-use habits were associated with hypertension. Community-based screening, health
education, promotion of physical activity and weight management, reduction of tobacco and alcohol exposure,
and strengthening of primary-care follow-up are important components of hypertension prevention and
management in rural geriatric populations.
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Introduction

Hypertension is a major non-communicable disease determinants of cardiovascular morbidity and
and one of the most important modifiable mortality. It is frequently asymptomatic and may
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remain undetected for prolonged periods, despite
causing progressive damage to target organs. The
global burden of hypertension has increased
substantially = alongside  population  ageing,
urbanization, and dietary changes and reduced
physical activity. The World Health Organization
has identified hypertension as a major public-health
priority because of its contribution to
cardiovascular disease, stroke, chronic kidney
disease and premature death. [1,2]

The relationship between elevated blood pressure
and cardiovascular risk is continuous. Higher blood
pressure is associated with increasing risks of
stroke, coronary heart disease, heart failure and
renal disease. [3] The global burden is particularly
important in low- and middle-income countries,
where rapid demographic transition is occurring
alongside changes in dietary and behavioural
patterns. The NCD Risk Factor Collaboration
reported substantial worldwide increases in the
number of people living with hypertension while
highlighting continuing gaps in treatment and
control. [4,5]

India has experienced a marked increase in the
burden of hypertension. National and regional
studies have demonstrated considerable variation
according to age, sex, geography, socioeconomic
status and lifestyle. Anchala et al., in a systematic
review and meta-analysis, reported an overall
hypertension prevalence of approximately 29.8%
among Indian adults, with substantial rural as well
as urban burden. More recent reviews have
continued to document a high and increasing
prevalence of hypertension across India. [6,7]

The problem is particularly relevant in older adults.
Ageing is associated with structural and functional
changes in the arterial system, including arterial
stiffening and declining vascular compliance.
These changes contribute particularly to increases
in systolic blood pressure and pulse pressure. [8] In
older individuals, isolated systolic hypertension
becomes increasingly common and may contribute
substantially to cardiovascular risk.

The geriatric population is also characterized by a
high prevalence of multimorbidity. Diabetes
mellitus, coronary artery disease, cerebrovascular
disease and other chronic conditions frequently
coexist with hypertension. These conditions share
several biological and behavioural risk factors,
including obesity, physical inactivity, tobacco use,
unhealthy diet and advancing age.

The rural context is especially important.
Hypertension was historically regarded
predominantly as an urban problem, but increasing
evidence demonstrates a substantial burden in rural
India. Changes in dietary patterns, reduced physical
activity and increasing exposure to tobacco and
alcohol have contributed to this epidemiological
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transition. At the same time, rural communities
may have limited access to regular screening,
healthcare  professionals and continuity of
treatment. The hypertension care cascade is another
important  consideration. The presence of
hypertension does not automatically result in
diagnosis, treatment or adequate control. Indian
studies have demonstrated substantial losses
between these stages. [9-14] Lee et al. reported that
among middle-aged and older Indians, only a
proportion of individuals with hypertension were
aware of their condition, receiving treatment or
achieving adequate blood-pressure control.” Boro
and Banerjee similarly demonstrated important
rural-urban differences in undiagnosed, untreated
and undertreated hypertension among older adults.
[15]

Evidence from Rajasthan is also relevant. Godara et
al. documented hypertension and substantial gaps
in awareness, treatment and control among adults
in Barmer district. [16] Such regional findings
demonstrate the importance of generating
community-level data rather than relying
exclusively on national estimates.

The present study was undertaken in the field
practice area of RHTC, Achrol, Jaipur, and
Rajasthan. The study area represents a rural
population  experiencing socioeconomic  and
lifestyle changes while continuing to face
challenges related to access to healthcare and
chronic  disease management. The thesis
specifically identified the need to assess
prevalence, associated risk factors and the
awareness, treatment and control of hypertension
among the geriatric population. Aim of the study to
estimate the prevalence of hypertension and risk
factors associated with hypertension in the geriatric
population under the field practice area of a tertiary
care centre.

Materials and Methods

Study Design and Setting: A community-based
cross-sectional study was undertaken among
elderly individuals residing in the rural field
practice area of a tertiary care centre/RHTC,
Achrol, Jaipur, Rajasthan.

Sample Size and Sampling: Sample size was
calculated wusing the standard prevalence-study
formula, with Z=1.96 for a 95% confidence level,
an anticipated prevalence of 22%, and absolute
precision of 5%. The calculated sample size was
263.7 and was rounded to 264 participants.
Systematic random sampling was used. A line
listing of eligible elderly individuals was prepared,
a random starting participant was selected, and
subsequently every fourth eligible individual was
approached.
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Eligibility Criteria: Individuals aged 60 years or
older, residing in the study area for at least six
months and willing to participate were eligible.
Individuals unable to respond because of severe
illness or cognitive impairment, those in whom
anthropometric measurements could not be
performed, and those with secondary causes of
hypertension such as pheochromocytoma, chronic
kidney disease or drug-induced hypertension were
excluded.

Data Collection: House-to-house visits were
conducted. After explaining the purpose of the
study and obtaining informed consent, participants
were interviewed using a predesigned semi-
structured proforma.

Information included age, sex, education,
socioeconomic characteristics, occupation, lifestyle
factors, physical activity, alcohol use, smoking,
tobacco chewing, family history and previous
illness.

Anthropometric  Assessment: Height was
measured using a stadiometer with the participant
standing erect without footwear. Weight was
measured using a calibrated digital weighing
machine. BMI was calculated using the standard
formula:

BMI = weight in kilograms / height in metres*

Participants were categorized as underweight,
normal weight, overweight or obese according to
the BMI categories used in the thesis.

Blood Pressure Measurement: Blood pressure
was measured using a standard mercury
sphygmomanometer. Participants were allowed to
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sit comfortably and relax before measurement. The
arm was supported at heart level and an
appropriately sized cuff was applied. The first
Korotkoff sound was considered the systolic blood
pressure and disappearance of Korotkoff sounds
was considered the diastolic blood pressure. Three
measurements were obtained at 10-minute
intervals, and the highest reading was used for
analysis. Hypertension was operationally defined as
systolic blood pressure >140 mmHg and/or
diastolic blood pressure >90 mmHg or current
antihypertensive medication.

Statistical Analysis: Data were entered into
Microsoft Excel and subsequently analysed using
appropriate  statistical ~ software.  Categorical
variables were expressed as frequencies and
percentages and continuous variables as mean =+
standard deviation. Chi-square testing was used for
categorical associations and the independent t-test
for continuous variables. A p-value <0.05 was
considered statistically significant.

Results

A total of 264 geriatric participants were included.
The mean age was 76.58+9.25 years, with
participants ranging from 61 to 94 years. The
largest age group was 80-89 years, comprising 92
participants (34.8%). Participants aged 70—79 years
accounted for 76 (28.8%), those aged 60—69 years
for 75 (28.4%), and those aged 90-99 years for 21
(8.0%).

There were 136 males (51.5%) and 128 females
(48.5%), indicating an approximately balanced sex
distribution.

Table 1: Descriptive statistics of Anthropometric and Vital Parameters of patients

Variables Minimum Maximum Median (IQR) Mean = SD
Age (Yrs.) 61 94 76 (68-85) 76.58 £9.25
BMI (Kg/m2) 18 35 25.3(22.78-27.63 25.33+3.37
Systolic BP (mmHg) 102 176 128 (121-139) 131.2+15.3
Diastolic BP (mmHg) 63 109 80 (76-88) 82.2+9.30

Pulse Rate (bpm) 55 101 76 (71-81) 75.76 £7.94

The mean BMI was 25.33+3.37 kg/m?. Of the participants, 112 (42.4%) had normal BMI, 123 (46.6%) were
overweight, 25 (9.5%) were obese and 4 (1.5%) were underweight. Thus, more than half of the participants were
either overweight or obese. The mean systolic blood pressure was 131.2+15.3 mmHg, while the mean diastolic
blood pressure was 82.2+9.30 mmHg. Mean pulse rate was 75.76+7.94 beats/minute.

Table 2: Prevalence of Hypertension

Category n =264 In %

No Hypertension 108 40.9%
Pre Hypertension 63 23.9%
Hypertension 93 35.2%

Among 264 participants, 93 (35.2%) were hypertensive, 63 (23.9%) had pre-hypertension and 108 (40.9%) had
no hypertension. Thus, nearly six out of every ten participants had either hypertension or pre-hypertension.
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Table 3: Association of demographic factors with hypertension by using chi-square test
Category Hypertens | Non- Chi-Square P -
ion Hypertension Test Value

Age 60 - 69 13 -13 50.67 <0.0001
Interval 70-79 19 -19

80 - 89 41 -41

90 -99 20 -20
Gender Male 52 84 1.112 0.29158

Female 41 87
BMI Underweight (< 18.5) 0 4 62.73 <0.0001

Normal (18.5 - 24.9) 16 96

Overweight (25.0 - 29.9) 54 69

Obese (=30) 23 2
Educationa | No formal 34 29 14.24 0.0066
1 Status Primary 24 59

Secondary 21 49

Higher Secondary 12 23

Graduate 2 11

Age: A strong age-related gradient was observed.
Among participants aged 60—-69 years, 13 of 75
were hypertensive; among those aged 70-79 years,
19 of 76 were hypertensive; among those aged 80—
89 years, 41 of 92 were hypertensive; and among
those aged 90-99 years, 20 of 21 were
hypertensive. The association between age and
hypertension was statistically significant (¥*=50.67,
p<0.0001), demonstrating a marked increase in
hypertension with advancing age.

Sex: Hypertension was present in 52 of 136 males
and 41 of 128 females. Although hypertension was
numerically more frequent among males, the
association was not statistically significant
(>=1.112, p=0.29158). Thus, sex was not
significantly associated with hypertension in this
population.

BMI: A strong association was identified between
BMI and hypertension. None of the four

underweight participants had hypertension. Among
112 participants with normal BMI, 16 were
hypertensive. Among 123 overweight participants,
54 were hypertensive, while 23 of 25 obese
participants were hypertensive. The association
between BMI category and hypertension was
highly  statistically  significant  (}*=62.73,
p<0.0001).

Educational Status: Educational attainment was
significantly = associated  with  hypertension
(x*=14.24, p=0.0066). Hypertension was more
frequently observed among participants without
formal education compared with those with higher
educational attainment. Among participants
without formal education, 34 were hypertensive
compared with 29 who were not hypertensive. The
corresponding figures among graduates were 2 and
11, respectively.

Table 4: Association of different factors with hypertension by using chi-square test

Category Hypertension | Non-Hypertension | Chi-Square Test | P - Value

History of Illness Yes | 56 43 31.61 <0.0001
No | 37 128

Family history of Hypertension | Yes | 55 27 52.87 <0.0001
No | 38 144

Alcohol Habits Yes | 29 11 28.7 <0.0001
No | 64 160

Smoking Habits Yes | 40 25 26.16 <0.0001
No | 53 146

Tobacco Chewing Yes | 26 18 13.18 0.00028
No | 67 153

Previous Illness and Family History: Of the 264
participants, 165 (62.5%) had no reported major
illness.

Diabetes mellitus was reported in 41 (15.5%),
stroke in 34 (12.9%) and coronary artery disease in
24 (9.1%). Previous history of illness was
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significantly associated with hypertension. Among
participants with a history of illness, 56 were
hypertensive compared with 43 non-hypertensive;
among those without previous illness, 37 were
hypertensive and 128 were non-hypertensive
(x*=31.61, p<0.0001). Family history of
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hypertension was reported by 82 participants
(31.1%). Among them, 55 were hypertensive and
27 were non-hypertensive. In contrast, among
participants without a family history, 38 were
hypertensive and 144 were non-hypertensive.

The association was highly significant (¥*=52.87,
p<0.0001). Substance Use: Alcohol use was
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reported by 40 participants (15.2%), smoking by 65
(24.6%) and tobacco chewing by 44 (16.7%).
Alcohol consumption was significantly associated
with hypertension (¥>=28.7, p<0.0001). Smoking
was also significantly associated (}*=26.16,
p<0.0001), as was tobacco chewing (y*=13.18,
p=0.00028).

Table 5: Association of Physical Activity with hypertension by using chi-square test

Physical Activity (Min./Week) Hypertension | Non-Hypertension Chi-Square Test | P - Value
<150 Min./week 74 112 5.73 0.01667
> 150 Min./week 19 59

Physical activity was generally low to moderate.
Fifty-two participants (19.7%) reported less than
100 minutes of physical activity per week, 63
(23.9%) reported 101-125 minutes, 71 (26.9%)
reported 126—150 minutes, 47 (17.8%) reported
151-175 minutes, 22 (8.3%) reported 176-200
minutes and only 9 (3.4%) reported more than 200
minutes per week.

Discussion

The present community-based study identified a
substantial burden of hypertension among geriatric
residents of the rural field practice area of Achrol,
Jaipur. Hypertension was present in 35.2% of the
study participants, while an additional 23.9% were
classified as pre-hypertensive. The finding is
important because the combined proportion
indicates that a considerable majority of the elderly
population had blood pressure above the non-
hypertensive range. The prevalence observed in the
present study is comparable with the substantial
burden reported in other Indian community-based
studies. Kapil et al. reported hypertension
prevalence of 54.5% among elderly individuals
living in rural high-altitude Uttarakhand, with
increasing age and BMI associated with
hypertension. [17] Pratim et al. reported a
prevalence of 53.5% among geriatric individuals in
Eastern India and identified advancing age and
obesity as important factors. [18] Chinnakali et al.
reported hypertension in 40.5% of elderly
participants in rural Puducherry. [19] Differences
between studies may reflect variations in age
distribution, diagnostic criteria, geographical
setting, sampling procedures and population
characteristics.

The present study demonstrated a particularly
strong association between advancing age and
hypertension. The prevalence increased
progressively across age categories and was
particularly high among participants aged 90-99
years. This observation is consistent with the
physiological effects of ageing on the arterial
system. Vascular stiffening and reduced arterial
compliance contribute to increased systolic
pressure with advancing age. [8] The findings also
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agree with national evidence showing that age is a
major determinant of hypertension among older
Indian adults. [9]

BMI emerged as another major correlate. More
than half of the participants were overweight or
obese, and hypertension was substantially more
frequent in these groups. The association was
highly significant. Kapil et al. similarly reported a
significant relationship between BMI >25 kg/m?
and hypertension among rural elderly individuals.
[17] Bansal et al. found increasing age and higher
BMI to be independent predictors of hypertension
in a rural Indian community.?0 Chakma et al. also
demonstrated an association between BMI and
hypertension in Central India. [21]

The high prevalence of excess body weight in this
rural geriatric population suggests that nutritional
transition and reduced physical activity are relevant
even outside urban environments. Tripathy et al.
described convergence of several lifestyle risk
factors between rural and urban Indian populations,
including obesity and physical inactivity. [22]
Although hypertension was somewhat more
frequent among males than females in the present
study, the difference was not statistically
significant. This finding is compatible with
evidence demonstrating that sex differences in
hypertension vary according to age and population
characteristics. [23] In older age groups, the
prevalence among women may increase
substantially following menopause, potentially
reducing the sex differential observed in younger
populations.

Educational status was significantly associated with
hypertension. Participants without formal education
showed a greater occurrence of hypertension than
those with higher educational attainment.
Education may influence health literacy,
knowledge of risk factors, use of preventive
services, adherence to treatment and health-seeking
behaviour. Boro and Banerjee identified
educational differences as an important contributor
to rural-urban disparities in undiagnosed
hypertension among older Indians. [15] A positive
family history was strongly associated with
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hypertension in the present study. More than half of
participants with a family history were
hypertensive, compared with a substantially smaller
proportion among those without such a history.
Family history may reflect genetic susceptibility
but may also capture shared household dietary
patterns,  physical  activity,  socioeconomic
circumstances and other environmental exposures.
The finding reinforces the value of family history
as an easily obtainable marker for identifying
individuals requiring closer screening. Previous
illness was also strongly associated with
hypertension. Diabetes, stroke and coronary artery
discase were among the principal reported
comorbidities. This clustering is clinically
important because hypertension and these
conditions share several common risk factors and
can mutually increase cardiovascular risk. Swami
et al. observed a high burden of morbidity among
elderly Indians, with hypertension being one of the
most common chronic conditions. [24] Substance-
use behaviours were significantly associated with
hypertension. Alcohol use, smoking and tobacco
chewing were all associated with increased
hypertension prevalence in the present analysis.
These findings are biologically plausible because
tobacco exposure can adversely affect vascular
function, while alcohol intake may contribute to
elevated blood pressure through several
mechanisms. Recent Indian evidence has similarly
identified tobacco and alcohol use as relevant
hypertension-associated behaviours. [25]

The physical-activity findings are also important.
Most participants reported low-to-moderate weekly
physical activity, while only a small proportion
reported more than 200 minutes per week. In older
adults, physical inactivity may contribute to excess
weight, impaired cardiovascular fitness and
increased cardiometabolic risk.

Community-based programmes should therefore
emphasize safe and age-appropriate physical
activity rather than assuming that rural residence
automatically ensures adequate activity.

The present findings should also be considered in
relation to the hypertension care cascade. National
studies have repeatedly demonstrated that detection
does not necessarily translate into treatment and
control. Lee et al. reported important gaps in
awareness, treatment and control among middle-
aged and older Indians. [9] Mohanty et al. similarly
identified substantial gaps among adults aged 45
years and older. [12] Systematic reviews have
demonstrated  persistently  suboptimal  blood-
pressure control in India. [13,14]

The thesis objectives included evaluation of
awareness, treatment and control; however, the
available results extracted from the uploaded thesis
did not provide a separate numerical table for these
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three outcomes. Therefore, numerical awareness,
treatment or control percentages have not been
invented in this paper. This distinction is important
when preparing the manuscript for publication.

The rural setting of the present study further
strengthens the public-health relevance of the
findings. Anchala et al. demonstrated that although
hypertension prevalence was higher in urban
populations, rural populations also experienced a
substantial burden and substantially lower
awareness, treatment and control. [6] Boro and
Banerjee reported higher levels of undiagnosed and
untreated hypertension in rural older adults. [15]
Community-level screening can therefore provide
an important bridge between undiagnosed disease
and primary-care management.

Conclusion

This community-based study demonstrated a
substantial burden of hypertension among geriatric
individuals residing in the rural field-practice area
of RHTC, Achrol, and Jaipur. Hypertension was
identified in 35.2% of participants, while 23.9%
had pre-hypertension, indicating a considerable
population at current or future cardiovascular risk.

Advancing age showed a strong association with
hypertension, with the burden increasing markedly
among the oldest participants. BMI was another
important correlate, with hypertension particularly
frequent among overweight and obese participants.
Lower educational attainment, previous illness and
a positive family history were also significantly
associated with hypertension. Alcohol
consumption, smoking and tobacco chewing
demonstrated significant associations, emphasizing
the relevance of modifiable behavioural exposures.

The findings support an integrated community-
based approach to geriatric hypertension. Regular
blood-pressure screening, identification of high-
risk individuals, promotion of healthy body weight
and physical activity, tobacco and alcohol
reduction, health education and continuity of
primary-care follow-up should form important
components of local  hypertension-control
programmes.

Community-based  hypertension research is
particularly valuable in rural elderly populations
because it can identify disease before complications
develop and can reveal social and behavioural
factors that influence health-seeking and
management. Future studies should incorporate
longitudinal follow-up, detailed dietary and salt-
intake  assessment, medication  adherence,
healthcare-access indicators and standardized
assessment of awareness, treatment and control.
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