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Abstract 
Hypertension remains a major public health challenge among the elderly in low- and middle-income countries. This cross-sectional study examined 
demographic and metabolic factors associated with hypertension among the elderly living in urban and rural areas of West and Central Java Provinces, 
Indonesia. This study included 1,920 adults aged ≥60 years who had resided in the study areas for at least six months, were able to communicate effectively, 
and provided informed consent. Data were collected between March and August 2023 using stratified multistage random sampling, structured 
questionnaires, and biochemical measurements. Multivariable logistic regression revealed distinct patterns of association across settings. In urban areas, 
hypertension was associated with older age (AOR =1.366; 95% CI: 1.043–1.789), female sex (AOR=1.681;95% CI: 1.198–2.359), central obesity based on 
waist circumference (AOR=2.031; 95% CI:1.477–2.793), and abnormal blood glucose levels (AOR=2.821; 95% CI: 1.754–4.536). In rural areas, 
hypertension was associated with older age (AOR=1.613; 95% CI: 1.228–2.119), lower education level (AOR=0.686; 95%CI:0.507–0.928), central obesity 
(AOR = 1.613; 95% CI: 1.204–2.161), and blood glucose levels (AOR=1.503; 95% CI: 0.978–2.310). These findings highlighted that while metabolic markers, 
such as waist circumference and blood glucose, were universal predictors, demographic factors, such as sex and education level, varied by environment. 
Consequently, public health interventions must adopt tailored, context-specific approaches to manage hypertension in urban and rural Indonesian 
communities effectively. 
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Introduction  
Hypertension is one of the most 

prevalent public health issues affecting the 
elderly worldwide. It is estimated that >60% 
of individuals aged ≥60 years live with 
hypertension, and its prevalence increases 
steadily with age, posing a remarkable health 
burden in aging populations.1,2 Hypertension 
is a leading risk factor for cardiovascular 
disease, stroke, and kidney failure. Despite 
being a largely preventable condition, it 
remains a primary cause of global morbidity 
and mortality. According to the World Health 
Organization (WHO), an estimated 1.4 billion 
adults worldwide are living with 
hypertension, with a substantial proportion 
remaining undiagnosed and untreated.1 

The absolute number of adults with 
hypertension has nearly doubled over the 
past three decades, from approximately 650 
million in 1990 to more than 1.2 billion in 
2019.2 More recent WHO estimates indicate 
that this number has continued to rise,  

 
 

reaching approximately 1.4 billion adults in 
2024.1 Although the global age-standardized 
prevalence has remained relatively stable at 
approximately 32%, the burden has shifted 
disproportionately toward low- and middle-
income countries (LMICs), largely driven by 
population aging and lifestyle-related 
metabolic risk factors.1,2  
Further evidence from the Non 
Communicable Diseases Risk Factor 
Collaboration pooled analysis in 2021, which 
included over 100 million adults from 1,201 
population-based studies, showed that more 
than one billion people aged 30–79 years had 
hypertension in 2019.2 Advancing age is one 
of the strongest and most consistent risk 
factors across settings, which is closely 
associated with vascular stiffening, reduced 
arterial compliance, and impaired 
baroreceptor sensitivity, all of which 
contribute to elevated systolic blood pressure 
in the elderly.2  
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A 2020 meta-analysis reported only a 2.45% 
difference in hypertension prevalence between urban 
(30.5%) and rural (27.9%) areas in LMICs, with the gap 
narrowing as rural prevalence increased.3 According to 
the 2023 Indonesian Health Survey, the prevalence of 
hypertension among the elderly is 56.8%. This is 
remarkably higher than that in the general adult 
population (which stands at 30.8%).4 The elderly 
individuals not only face an increased risk of elevated 
blood pressure due to physiological aging processes 
such as arterial stiffness,5,6 but are also influenced by 
various metabolic factors, including serum levels of uric 
acid, blood glucose, and total cholesterol.7–9  

For instance, hyperuricemia has been identified as 
an independent predictor of hypertension in middle-
aged and elderly.7,10 Metabolic dysfunctions, such as 
diabetes and dyslipidemia, exacerbate vascular risk and 
complicate blood pressure control. Metabolic and 
behavioral risk factors, such as diabetes, dyslipidemia, 
and physical inactivity, are more prevalent in urban 
areas. In contrast, advanced age and higher body mass 
index (BMI) are stronger predictors of hypertension in 
rural areas.11,12 

In addition to metabolic factors, demographic 
characteristics, such as age and sex, contribute to 
variations in hypertension risk. Studies have shown that 
hypertension risk increases considerably with 
advancing age due to structural changes in blood vessels 
and reduced arterial elasticity.13,14 Differences in 
hypertension prevalence and associated risk factors 
between men and women have also been reported, with 
hormonal influences, lifestyle behaviors, and the burden 
of chronic diseases identified as major contributing 
factors.15–17 Abdominal adiposity, often measured by 
waist circumference, is a key metabolic risk factor for 
hypertension in the elderly. Individuals with central 
obesity are at higher risk of hypertension due to the 
association of visceral fat with insulin resistance, 
inflammation, and vascular dysfunction.18,19 Education 
level also plays a critical role, as lower education level is 
linked to reduced health literacy, poorer access to health 
care, and unhealthy lifestyle behaviors, which may 
increase hypertension risk.3,20,21  

Occupation further influences hypertension by 
affecting physical activity and stress levels. The elderly 
who remain employed tend to have a lower 
hypertension risk, likely reflecting the protective effects 
of occupational physical activity and social engagement, 
whereas jobs with high stress and low physical activity 
can exacerbate hypertension risk.22 Urban versus rural 
residence plays a critical role in the distribution of 

hypertension among the elderly. Global and national 
studies have revealed remarkable disparities in 
hypertension prevalence, underlying risk factors, and 
access to management strategies between these 
populations.3,11,21,23 The elderly living in urban areas 
generally have better access to healthcare services but 
are more exposed to unhealthy lifestyle risks, such as 
high-salt and high-fat diets and physical inactivity.24,25 In 
contrast, the elderly living in rural areas may engage in 
more physical activity but often have limited access to 
diagnosis and treatment services.26,27  

Although advancing age is a well-established risk 
factor for hypertension, growing evidence indicates that 
its development reflects a complex interaction of 
metabolic, functional, and socioenvironmental 
determinants across the life course. Studies conducted 
in Indonesian adult populations have demonstrated that 
even among younger and more educated groups, 
environmental exposures, occupational characteristics, 
and lifestyle patterns substantially shape hypertension 
risk. These findings indicate that hypertension in later 
life is not only a consequence of biological aging but also 
the cumulative result of long-term contextual and 
behavioral influences that may persist or intensify in 
older age, particularly across different urban and rural 
settings.28  

Despite growing evidence on hypertension, 
context-specific data from Indonesia remain limited, 
particularly studies using primary, community-based 
data that simultaneously examine both demographic 
(age and sex) and metabolic (BMI, blood glucose, uric 
acid, and total cholesterol) risk factors across urban and 
rural settings. This gap highlights the need to 
understand how hypertension risk among Indonesia’s 
aging population varies across residential contexts. This 
study was designed to assess the effects of demographic 
factors (age and sex) and metabolic indicators (BMI, 
blood glucose, uric acid, and total cholesterol) on 
hypertension in individuals aged ≥60 years, categorized 
by urban and rural living environments. The authors 
anticipated uncovering unique risk patterns for 
hypertension among the elderly in urban and rural 
settings, which would provide valuable insights for 
developing targeted prevention and management 
strategies for hypertension in Indonesia. 
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Method  
This study employed a comparative cross-sectional 

design to examine differences in the determinants of 
hypertension-related factors among the elderly living in 
urban and rural settings. This study was conducted in 
selected locations in West and Central Java to allow 
meaningful urban–rural comparisons based on 
population density, socioeconomic characteristics, 
lifestyle patterns, and access to healthcare services. 
Urban study sites included Bandung City, Cimahi City, 
and Semarang City, which represent densely populated 
urban centers with relatively well-developed healthcare 
infrastructure. Rural study sites comprised West 
Bandung District, Bogor District, and Kebumen District, 
characterized by lower population density, 
predominantly agricultural or semirural livelihoods, and 
limited access to healthcare services.29 Although the 
study sites were not nationally representative, they 
were considered appropriate for examining contextual 
differences between urban and rural environments. 

This study used primary data collected specifically 
for research purposes. Data were obtained through 
direct interviews, physical measurements, and 
biochemical assessments conducted during the study 
period. Data were cleaned and screened for 
completeness before analysis. Ethical approval was 
obtained as the data were anonymized. The study 
population consisted of elderly individuals aged ≥60 
years who had resided in the study area for at least 6 
months, were able to communicate effectively, and 
provided informed consent. A total of 1,920 respondents 
were included. Participants were selected using 
stratified multistage random sampling, involving the 
selection of urban and rural districts, the random 
selection of villages or neighborhoods within each 
district, and the random recruitment of eligible elderly 
individuals within selected clusters. The sample 
selection process is explained in Figure 1. 

Trained enumerators collected data between 
March and August 2023 using structured 
questionnaires. Sociodemographic information included 
age, sex, education level, and occupation status. 
Anthropometric measurements, including body weight, 
height, and waist circumference, were obtained using 
standardized procedures. Blood pressure was measured 
using a calibrated digital sphygmomanometer, and 
biochemical measurements (blood glucose, cholesterol, 
and uric acid) were assessed using validated point-of-
care devices. Blood pressure was measured twice during 
the same visit, with an interval of at least 5 minutes 
between measurements, while the respondent was 
seated and at rest. The mean of the two readings was 
used as the final blood pressure value for analysis. 

Random blood glucose levels were measured using 
glucometers. Total cholesterol was measured using a 
peripheral blood cholesterol test with a portable testing 
device. Serum uric acid levels were assessed using 
capillary blood samples. Anthropometric measurements 
were conducted following standard protocols. Body 
weight was measured with a calibrated digital scale, and 
height was measured with a stadiometer, with 
participants standing barefoot and wearing light 
clothing. BMI was calculated as weight (kg) divided by 
height (m²). 

Waist circumference was measured as an indicator of 
nutritional status and abdominal fat distribution in the 
elderly. Measurements were performed using a 
nonelastic measuring tape with a precision of 0.1 cm. 
Participants were instructed to stand upright without 
thick clothing or jackets, and the measurement was 
taken at the midpoint between the lower margin of the 
last rib and the top of the iliac crest, following a normal 
exhalation without holding their breath. 
Sociodemographic data, including age, sex, education 
level, and occupation status, were collected via face-to-
face interviews using structured questionnaires.

 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Sample Selection

Target Population: Elderly (≥60 years) 
residing in selected study areas in 

Indonesia 

Recruitment of the Elderly (Total: 1,920) 
 

Urban (n = 979)  Rural (n = 941) 
• Bandung City (n = 379) West Bandung District (n = 284) 
• Cimahi City (n = 298)  Bogor District (n = 293) 
• Semarang City (n = 351) Kebumen District (n = 315) Selection of Study Locations  

(6 Sites) from West Java and Central Java 
Provinces 

• Blood pressure measurement  
• Blood glucose test 
• Total cholesterol test 
• Uric acid test 
• Height and weight measurements 
• Waist circumference 
• Interview: age, sex, occupation status, educational attainment  
 

Health Assessments Conducted by Medical Staff 
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The dependent variable was hypertension status, 
defined as a binary outcome (yes/no), with respondents 
classified as hypertensive if they had a systolic blood 
pressure ≥140 mmHg or a diastolic blood pressure ≥90 
mmHg, or both, or reported current use of 
antihypertensive medication.30 Age was categorized into 
<67 and ≥67 years based on a cutoff derived from the 
study sample distribution to facilitate interpretation and 
comparison between age groups in the logistic 
regression models. Occupation status was assessed 
using a structured questionnaire. Respondents were 
classified as either working (currently engaged in any 
form of income-generating or productive activity) or not 
working (retired, homemakers, or unable to work). This 
variable was analyzed as a dichotomous variable (1 = 
working; 0 = unemployed). 

Education level was assessed based on 
respondents’ highest completed formal education and 
categorized into two groups for analytical purposes to 
reflect potential differences in cognitive and 
socioeconomic status that may influence health 
behaviors and disease risk. 
Participants who had never attended school, did not 
complete primary school, and completed primary and 
junior high school (≤9 years of schooling) were 
classified as having low education. Those who 
completed senior high school or attained higher 
education (≥12 years of schooling) were classified as 
having higher education. The variable was coded as 0 = 
low education and 1 = high education. 

The elderly BMI was calculated as weight (kg) 
divided by height squared (m²) and categorized 
according to the Indonesian Ministry of Health 
guidelines for the elderly. Participants with BMI <18.5 
or ≥25 were classified as overweight, whereas those 
with BMI between 18.5 and 24.9 were classified as non-
overweight.34 Waist circumference was used as an 
indicator of abdominal adiposity. Participants with a 
waist circumference <90 cm for males and <80 cm for 
females were classified as having no central obesity, 
whereas those with a waist circumference ≥90 cm for 
males and ≥80 cm for females were classified as having 
central obesity.35 A random blood glucose level of ≥200 
mg/dL is classified as high.31 A total cholesterol level of 
≥200 mg/dL is considered high.32 Serum uric acid levels 
≥7 mg/dL for men and ≥6 mg/dL for women are 
classified as high.33  

Descriptive analyses were conducted separately for 
urban and rural samples. Multivariate logistic regression 
analyses were performed to examine factors associated 
with hypertension. Separate regression models were 

estimated for urban and rural populations to allow 
clearer interpretation of context-specific associations 
and to account for structural differences between urban 
and rural settings. Given the study objectives, this 
approach was preferred over a combined model with 
interaction terms to enhance interpretability and avoid 
model complexity. Adjusted odds ratios (AORs) with 
95% confidence intervals (CIs) were reported, and 
statistical significance was set at a p-value of <0.05.  

 
Results  

Table 1 describes the characteristics of the elderly 
in urban (51.0%) and rural (49.0%) areas. The 
prevalence of hypertension was almost identical in both 
settings, affecting 39.2% of urban and 39.3% of rural 
respondents. The average age in both areas was 
67 years, and the age distributions were comparable, 
with slightly more than half of the respondents aged <67 
years and a similar age range (60–93 years). Females 
predominated in both groups, particularly in rural areas. 
Education level differed markedly: low education was 
more common in rural areas, whereas higher education 
was more common in urban areas. Most participants in 
both settings were still working, with a higher 
proportion in rural areas. Urban respondents showed a 
higher prevalence of abnormal BMI and central obesity 
than rural respondents. Metabolic profiles also varied: 
high cholesterol levels were more common in rural 
areas, whereas elevated uric acid levels were more 
common in urban areas. Elevated blood glucose levels 
were relatively low in both groups, although slightly 
higher in rural respondents. 

In the bivariate analysis (Table 2), several factors 
were associated with hypertension among the elderly in 
both urban and rural areas. In urban settings, sex, 
occupation, waist circumference, and uric acid and 
blood glucose levels were statistically significantly 
associated with hypertension (p-value <0.05). BMI and 
age were also retained for further modeling due to their 
theoretical and biological relevance (p-value <0.25). In 
rural areas, age, education level, BMI, and waist 
circumference were significantly associated with 
hypertension (p-value < 0.05), whereas uric acid and 
blood glucose showed marginal associations (p-value ≤ 
0.25). Therefore, these variables were included in the 
multivariate analysis. Total cholesterol was excluded 
from both models because it was not statistically 
significant. Separate multivariate models were 
constructed for urban and rural populations to capture 
contextual variations in metabolic and 
sociodemographic predictors of hypertension (Table 3).
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Table 1. Characteristics of Elderly  Respondents in Urban and Rural Areas 
Variable Urban (n = 979, 51.0%) Rural (n = 941, 49.0%) 

Hypertension   
Yes 384 (39.2) 370 (39.3) 
No 595 (60.8) 571 (60.7) 
Age, mean±Standard Deviation (range) 67 ± 6.1 (60–93) 67 ± 6.2 (60–93)  
≥67 years   445 (45.5) 422 (44.8) 
<67 years  534 (54.5) 519 (55.2) 
Sex   
Male  258 (26.4) 178 (18.9) 
Female  721 (73.6) 763 (81.1) 
Education Level   
Low  440 (44.9) 665 (70.7) 
High 539 (55.1) 276 (29.3) 
Occupation Status   
Unemployed  261 (26.7) 197 (20.9) 
Working 718 (73.3) 744 (79.1) 
Body Mass Index   
Overweight  536 (54.7) 481 (51.1) 
Non-overweight 443 (45.3) 460 (48.9) 
Waist Circumference   
Central obesity 683 (69.8) 607 (64.5) 
Normal 296 (30.2) 334 (35.5) 
Cholesterol   
High   520 (53.1) 568 (60.4) 
Normal   459 (46.9) 373 (39.6) 
Uric Acid   
High 432 (44.1) 315 (33.5) 
Normal  547 (55.9) 626 (66.5) 
Blood Glucose    
High 84 (8.6) 98 (10.4) 
Normal  895 (91.4) 843 (89.6) 

 
Table 2. Associations between Respondent Characteristics and the Incidence of Hypertension in the Elderly in Urban and Rural Areas 

Variable 
Urban Rural 

Hypertension yes 
[n = 384 (50.9%)] 

p-value Crude OR 95% CI 
Hypertension yes  
[n = 370 (49.1%)] 

p-value Crude OR 95% CI 

Age         
≥67 years   183 (47.7) 0.266 1.157 0.894–1.497 189 (51.1) 0.002 1.515 1.164–1.971 
<67 years  201 (52.3)   Ref   181 (48.9)    
Sex         
Male (1) 73 (19.0) 0.001 0.520 0.382–0.708 63 (17.0) 0.269 0.814 0.579–1.143 
Female  311 (81.0)  Ref   307 (83.0)    
Education level         
Low (1) 170 (44.3) 0.784 1.046 0.808–1.354 278 (75.1) 0.015 0.696 0.519–0.934 
High 214 (55.7)  Ref   92 (24.9)    
Occupation Status         
Unemployed (1) 83 (21.6) 0.005 1.548 1.147–2.089 72 (19.5) 0.416 1.160 0.838–1.605 
Working 301 (78.4)  Ref   298 (80.5)    
Body Mass Index         
Overweight (1) 222 (57.8) 0.139 1.226 0.947–1.588 211 (57.0) 0.004 1.479 1.137–1.925 
Non-overweight 162 (42.2)  Ref   159 (43.0)    
Waist Circumference         
Central obesity (1) 307 (79.9) 0.001 2.322 1.720–3.136 265 (71.6) 0.001 1.690 1.276–2.239 
Normal 77 (20.1)  Ref   105 (28.4)    
Cholesterol         
High (1) 210 (54.7) 0.468 1.110 0.858–1.435 213 (57.6) 0.180 0.825 0.632–1.078 
Normal  174 (45.3)  Ref   157 (42.4)    
Uric Acid         
High (1) 185 (48.2) 0.047 1.310 1.012–1.696 137 (37.0) 0.074 1.298 0.986–1.710 
Normal  199 (51.8)  Ref   233 (63.0)    
Blood Glucose         
High (1) 49 (12.8) 0.001 2.340 1.486–3.687 46 (12.4) 0.128 1.417 0.931–2.157 
Normal  335 (87.2)  Ref   324 (87.6)    
Notes: OR = odds ratio, CI = confidence interval. 
Crude ORs were calculated using binary logistic regression. Reference categories (coded as 0) were <67 years; female; higher education; working status; and 
normal BMI, waist circumference, cholesterol, uric acid, and blood glucose.    
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Table 3. Final Multivariate Logistic Regression Model for Hypertension Among the Elderly in Urban and Rural Areas 
Variable p-value Adjusted OR 95% CI 
Urban    
Age  0.024 1.366 1.043–1.789 
Sex 0.001 0.569 0.407–0.794 
Waist circumference 0.001 2.031 1.477–2.793 
Blood glucose  0.001 2.821 1.754–4.536 
Rural     
Age  0.001 1.613 1.228–2.119 
Education level 0.015 0.686 0.507–0.928 
Waist circumference 0.001 1.613 1.204–2.161 
Blood glucose  0.063 1.503 0.978–2.310 

Notes: OR = odds ratio, CI = confidence interval. 
The multivariable logistic regression analysis was conducted separately for the elderly residing in urban and rural areas. 
Variables were included in the final model using the backward likelihood ratio method. 

 
The multivariable logistic regression analysis 

demonstrated distinct patterns of factors associated 
with hypertension among the elderly in urban and rural 
settings (Table 3). In urban areas, age, sex, waist 
circumference, and blood glucose level were 
independently associated with hypertension. The 
elderly aged ≥67 years had higher odds of hypertension 
than those aged <67 years (AOR = 1.366; 95% CI: 1.043–
1.789), indicating an increased likelihood of 
hypertension with advancing age. Sex was also 
associated with hypertension, with females showing 
lower AOR compared with males (AOR = 0.569; 95% CI: 
0.407–0.794). Among metabolic indicators, waist 
circumference showed a strong association. The elderly 
with central obesity had approximately twice the odds 
of hypertension compared with those without central 
obesity (AOR = 2.031; 95% CI: 1.477–2.793). Blood 
glucose level emerged as the strongest metabolic 
correlate, with individuals with elevated blood glucose 
having nearly 3 times the odds of hypertension as those 
with normal levels (AOR = 2.821; 95% CI: 1.754–4.536). 

In rural areas, age, education level, and waist 
circumference remained associated with hypertension. 
The elderly aged ≥67 years were more likely to have 
hypertension than their younger counterparts (AOR = 
1.613; 95% CI: 1.228–2.119), indicating a stronger age-
related pattern in rural settings. Higher education was 
associated with lower odds of hypertension (AOR = 
0.686; 95% CI: 0.507–0.928), suggesting a potential role 
for socioeconomic and health literacy factors. Central 
obesity was consistently associated with hypertension, 
with rural elderly with elevated waist circumference 
showing higher odds compared with those with normal 
waist circumference (AOR = 1.613; 95% CI: 1.204–
2.161). Blood glucose level showed a positive but 
weaker association with hypertension (AOR = 1.503; 
95% CI: 0.978–2.310), suggesting a potential 
contribution of glycemic status to hypertension in rural 
populations. 

 

 
Discussion  

This study examined factors associated with 
hypertension among the elderly living in urban and 
rural settings with an emphasis on both metabolic and 
sociodemographic factors. By analyzing these two 
contexts separately, this study aimed to illustrate how 
the relative influence of these factors may differ 
according to environmental and social conditions. 
Overall, the observed patterns were broadly consistent 
with those of previous studies, which have shown that a 
combination of aging-related biological changes and 
modifiable metabolic and socioeconomic factors 
influences hypertension in later life. However, the 
strength and relevance of these determinants often vary 
across settings.3,11,21,23  

In this study, age, education, BMI, and waist 
circumference appeared to play a more prominent role 
in rural areas. In contrast, central obesity, blood glucose, 
and sex were more strongly associated with 
hypertension in urban populations. These findings 
indicated that the pathways contributing to 
hypertension among the elderly were not uniform but 
were shaped by context-specific interactions among 
biological vulnerability, lifestyle behaviors, and 
environmental exposures. This framework provided a 
basis for a more detailed discussion of each predictor 
within its respective urban or rural context and 
underscored the importance of tailored strategies for 
the prevention and management of hypertension among 
the elderly. 

This study’s findings indicated that waist 
circumference, blood glucose level, sex, and age were 
associated with hypertension among the elderly living in 
urban areas. Waist circumference emerged as the 
strongest metabolic factor, with elderly individuals with 
normal waist circumference having lower odds of 
hypertension than those with central obesity 
(AOR = 2.031; 95% CI: 1.477–2.793). This observation 
aligned with previous evidence suggesting that central 
obesity is a more sensitive indicator of cardiometabolic 
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risk than BMI in the elderly, particularly in urban 
environments characterized by sedentary lifestyles and 
dietary transitions.36–38  

Blood glucose level was also associated with 
hypertension, with the elderly presenting abnormal 
blood glucose levels having higher odds of hypertension 
than those with normal glucose levels (AOR = 2.821; 
95% CI: 1.754–4.536). This association reflected the 
close interrelationship between glucose dysregulation 
and elevated blood pressure in urban populations, likely 
driven by shared pathophysiological mechanisms, 
including insulin resistance, endothelial dysfunction, 
and chronic inflammation. However, this relationship 
should be interpreted cautiously, as treatment effects 
and reverse causality may partially account for the 
observed pattern, in which individuals with diagnosed 
hyperglycemia are more likely to receive clinical 
management that may also influence blood pressure 
levels.8  

Sex differences remained evident in the urban 
model. Female elderly had higher odds of hypertension 
than males (AOR = 1.681; 95% CI: 1.198–2.359), 
consistent with previous studies linking 
postmenopausal hormonal changes and differential 
lifestyle behaviors to elevated cardiovascular risk.15,16,24 
Age was also associated with hypertension, with the 
elderly aged ≥67 years showing higher odds than those 
aged <67 years (AOR = 1.366; 95% CI: 1.043–1.789). 
Although the magnitude of the association was modest, 
this finding aligned with evidence that cumulative 
exposure to urban environmental stressors, lifestyle 
factors, and metabolic risks over the life course 
contributes to hypertension risk. Evidence from adult 
populations in Indonesia further indicates that 
environmental factors, occupational exposures, and 
lifestyle behaviors substantially shape hypertension risk 
profiles in urban settings, where metabolic factors such 
as central obesity and hyperglycemia appear to play a 
more dominant role alongside chronological aging.39  

In rural areas, age, educational background, waist 
circumference, and blood glucose were associated with 
hypertension. Advancing age was associated with higher 
odds of hypertension, suggesting that cumulative 
vascular aging remains an important contributor to 
blood pressure elevation in rural settings. This pattern 
is consistent with evidence from rural populations in 
China and Ethiopia, where increasing age has been 
linked to hypertension through mechanisms such as 
arterial stiffness, endothelial dysfunction, and reduced 
baroreflex sensitivity.¹¹,²⁶ In rural contexts, age-related 
declines in renal function, including reduced glomerular 

filtration and impaired sodium handling, may further 
contribute to elevated blood pressure, particularly in 
settings with limited access to preventive and 
continuous healthcare services.⁵ 

Education level was also associated with 
hypertension in rural areas. The elderly with a higher 
education level had lower odds of hypertension than 
those with a lower education level (AOR = 0.686; 95% 
CI: 0.507–0.928). This pattern suggested that education 
may confer protective effects by improving health 
literacy, enhancing health-seeking behavior, and 
increasing awareness of lifestyle-related risk factors. 
Similar patterns have been reported in rural LMIC 
settings, where education level is linked to dietary 
practices, physical activity, and access to preventive 
healthcare services.3,24 These findings highlighted the 
role of social determinants in determining hypertension 
risk even within resource-limited rural communities. 

Waist circumference was an important metabolic 
predictor of hypertension in rural areas. Female elderly 
with increased waist circumference had higher odds of 
hypertension than those with normal waist 
circumference (AOR = 1.613; 95% CI: 1.204–2.161). This 
finding reinforced the role of central adiposity as an 
important cardiovascular risk factor, even in rural 
populations with relatively low overall obesity 
prevalence. Visceral fat accumulation contributes to 
hypertension through inflammatory pathways, insulin 
resistance, and dysregulation of the renin–angiotensin 
system, highlighting that central obesity remains 
clinically relevant beyond urban environments.36,37 
Blood glucose level showed a borderline association 
with hypertension in rural areas (AOR = 1.503; 95% CI: 
0.978–2.310; p-value  = 0.063). Although not statistically 
significant at the conventional threshold, this 
association indicated a potential metabolic contribution 
to hypertension risk. The weaker association observed 
in rural settings may reflect lower diagnosis rates, 
limited access to routine metabolic screening, and 
delayed detection of hyperglycemia, leading to an 
underestimation of its true effect on blood pressure 
regulation.12,40  

Several limitations should be acknowledged. First, 
the cross-sectional design precluded causal inference 
and limits the ability to determine temporal 
relationships, particularly in the presence of potential 
reverse causality and treatment effects. Second, 
measurements were conducted at a single time point, 
which may not reflect long-term exposure or disease 
trajectories. Third, unmeasured factors, such as dietary 
intake, physical activity intensity, renal function, and 



Kesmas: Jurnal Kesehatan Masyarakat Nasional (National Public Health Journal). 2026; 21 (1): 25-34 
 

32  

medication adherence, may have confounded the 
observed associations.  

Importantly, this study was conducted in selected 
urban and rural areas of West Java and Central Java. 
Therefore, the findings were most appropriately 
generalized to the city and provincial levels, and 
cautiously to Java Island, rather than to the national 
level. The exclusion of Eastern Indonesia limits 
representativeness because sociocultural practices, 
dietary patterns, healthcare access, and epidemiological 
profiles differ substantially across regions. These 
contextual differences should be considered when 
interpreting the results and designing public health 
interventions. 

Despite these limitations, the findings underscore 
meaningful urban–rural heterogeneity in determinants 
of hypertension among the elderly. The observed 
inverse associations highlight the complexity of 
hypertension epidemiology in aging populations and 
reinforce the need for context-specific, longitudinal 
research to disentangle biological aging, treatment 
effects, and survivorship dynamics. Future prospective 
studies across diverse Indonesian regions are warranted 
to validate these findings and inform equitable, 
regionally tailored hypertension prevention strategies. 
 
Conclusions 
This study demonstrates that the predictors of 
hypertension among the elderly differ between urban 
and rural settings. In urban populations, age, sex, waist 
circumference, and blood glucose are important 
predictors, highlighting the prominent role of central 
adiposity, metabolic dysregulation, and demographic 
factors. In rural populations, age, education level, BMI, 
waist circumference, and blood glucose are important 
predictors, indicating the combined influence of aging, 
nutritional status, and metabolic factors. These findings 
underscore that hypertension risk is context-dependent, 
shaped by both environmental and lifestyle factors, and 
emphasize the need for tailored, setting-specific 
strategies in hypertension prevention and management 
among the elderly. 
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