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Abstract 
Hypertension is a major global public health problem and a leading risk factor 
for cardiovascular disease, stroke, and premature mortality. Despite extensive 
research, evidence regarding hypertension risk factors remains inconsistent 
across different populations and settings, particularly in rural communities. 
This study aimed to identify demographic, hereditary, socioeconomic, and 
behavioral factors associated with hypertension among adults attending the 
Dukupuntang Health Center, Cirebon Regency, Indonesia. A cross-sectional 
analytic study was conducted in June 2024 involving 147 adult respondents 
recruited through consecutive sampling. Data were collected using structured 
questionnaires, medical records, and blood pressure measurements. 
Hypertension was defined as systolic blood pressure ≥140 mmHg and/or 
diastolic blood pressure ≥90 mmHg. Independent variables included gender, 
age, education level, occupation, family history of hypertension, smoking 
habits, physical activity, sodium intake, obesity status, and socioeconomic 
status. Data were analyzed using descriptive statistics and Chi-square tests 
with a significance level of p < 0.05. Of the 147 respondents, 51.0% were 
classified as hypertensive. Bivariate analysis revealed significant associations 
between hypertension and gender (p = 0.018), age (p = 0.015), education level 
(p = 0.015), occupation (p = 0.010), and family history of hypertension (p < 
0.001). In contrast, smoking habits (p = 0.056), physical activity (p = 0.154), 
sodium intake (p = 0.808), obesity status (p = 0.134), and socioeconomic status 
(p = 0.301) were not significantly associated with hypertension. Hypertension 
in this rural population was primarily associated with demographic, 
hereditary, and social determinants. These findings highlight the importance 
of targeted screening, health education, and family-history-based prevention 
strategies to strengthen hypertension control and cardiovascular disease 
prevention in rural communities. 

Introduction 
Hypertension remains one of the most significant public health challenges worldwide and is 
recognized as a leading contributor to cardiovascular morbidity and mortality. As a chronic 
non-communicable disease, hypertension affects millions of individuals across all age groups 
and socioeconomic backgrounds. The condition is commonly referred to as the “silent killer” 
because it often develops without obvious symptoms while progressively damaging vital 
organs such as the heart, brain, kidneys, and blood vessels (Ahmed et al., 2025; Sudayasa et 
al., 2020; Bale & Doneen, 2022). Persistent elevation of blood pressure increases the risk of 
severe complications, including stroke, coronary artery disease, heart failure, chronic kidney 
disease, and premature death (Lukitaningtyas & Cahyono, 2023). According to current clinical 
guidelines, hypertension is generally defined as a systolic blood pressure of ≥140 mmHg and/or 
a diastolic blood pressure of ≥90 mmHg measured on repeated assessments (Sudayasa et al., 
2020). 
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The global burden of hypertension continues to increase despite substantial advances in 
prevention, diagnosis, and treatment. The World Health Organization estimated that 
approximately 1.28 billion adults aged 30–79 years are living with hypertension, with nearly 
two-thirds residing in low- and middle-income countries (Bhandari et al., 2024; Katete, 2023; 
Ryabinina et al., 2026). Furthermore, a considerable proportion of individuals with 
hypertension remain undiagnosed, untreated, or inadequately controlled, thereby increasing the 
risk of cardiovascular complications and placing substantial pressure on healthcare systems 
worldwide (Goorani et al., 2024; Shariff et al., 2024; Minja et al., 2022). Population aging, 
urbanization, unhealthy dietary patterns, physical inactivity, obesity, tobacco use, and 
psychosocial stress have all been identified as factors contributing to the growing prevalence 
of hypertension globally (Lukitaningtyas & Cahyono, 2023; Marwaha, 2022; Ojangba et al., 
2023). 
Indonesia is experiencing a similar epidemiological transition characterized by an increasing 
burden of non-communicable diseases, including hypertension (Rusyda, 2025; Arifin et al., 
2022; Rukmini et al., 2022). Data from the Indonesian Health Survey indicated that 
hypertension remains one of the most prevalent chronic diseases affecting Indonesian adults, 
with a national prevalence of approximately 30.8% (Kemenkes RI, 2023). This figure reflects 
a substantial public health concern because hypertension contributes significantly to disability, 
healthcare expenditures, and mortality. The prevalence of hypertension varies across provinces, 
with West Java consistently reporting one of the highest rates in the country, reaching 
approximately 34.4% (Kemenkes RI, 2023). Such findings underscore the urgent need for 
region-specific investigations to better understand the factors associated with hypertension and 
to support the development of effective prevention strategies. 
The increasing prevalence of hypertension is influenced by a complex interaction of non-
modifiable and modifiable risk factors. Non-modifiable factors include age, sex, genetic 
predisposition, and family history, whereas modifiable factors encompass smoking habits, 
obesity, physical inactivity, dietary patterns, sodium consumption, alcohol intake, and 
socioeconomic conditions (Lukitaningtyas & Cahyono, 2023; Setiandari, 2022; Abeywickrama 
& Niranji, 2024). Previous studies have consistently shown that advancing age is one of the 
strongest predictors of hypertension because aging is associated with arterial stiffness, 
endothelial dysfunction, and reduced vascular elasticity (Nurhayati et al., 2023; Yunus et al., 
2021). Similarly, individuals with a family history of hypertension tend to have a greater 
likelihood of developing elevated blood pressure due to genetic susceptibility and shared 
environmental influences (Sidik, 2023; Setiandari, 2022; Khan et al., 2025; Meng et al., 2024). 
Gender has also been identified as an important determinant of hypertension. Several studies 
have reported differences in hypertension prevalence between men and women, which may be 
explained by biological, hormonal, behavioral, and social factors (La Ode et al., 2023; Yunus 
et al., 2021). While men often demonstrate a higher prevalence of hypertension during early 
adulthood, women may experience increased risk after menopause due to hormonal changes 
that affect vascular function and blood pressure regulation (Sadiman & Triesya, 2024; Bond et 
al., 2026; D'Ignazio et al., 2023; Ghazi et al., 2022). These findings suggest that sex-specific 
approaches may be necessary for hypertension prevention and management. 
In addition to biological factors, socioeconomic and educational characteristics play an 
important role in influencing hypertension risk. Individuals with lower educational attainment 
may possess limited health literacy, reduced access to healthcare information, and lower 
awareness of healthy lifestyle practices, all of which may contribute to the development and 
progression of hypertension (Hastutik et al., 2020; Osborne et al., 2022; Sarkar, 2024). 
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Occupation and income level may also affect health outcomes through differences in stress 
exposure, healthcare accessibility, working conditions, and lifestyle behaviors (Setiandari, 
2022; Frank et al., 2023; Lee et al., 2022; Majcherek et al., 2022). Consequently, understanding 
the social determinants of hypertension is essential for designing effective public health 
interventions. 
Behavioral and lifestyle factors have also been extensively studied in relation to hypertension. 
Smoking is recognized as a major cardiovascular risk factor because nicotine and other 
tobacco-related substances can increase blood pressure, promote vascular damage, and 
accelerate atherosclerosis (Erman et al., 2021; Fu et al, 2024; Dahdah etal., 2022). Likewise, 
excessive sodium intake has been associated with increased blood pressure through 
mechanisms involving fluid retention and alterations in vascular resistance (Jhee et al., 2023; 
Duan et al., 2024; Hall et al., 2024; Rahman et al., 2024). Obesity contributes to hypertension 
through multiple physiological pathways, including increased sympathetic nervous system 
activity, insulin resistance, and inflammation (Sadiman & Triesya, 2024). Physical inactivity 
further exacerbates cardiovascular risk by reducing cardiovascular fitness and promoting 
weight gain (WHO, 2023). However, despite the established theoretical relationships between 
these factors and hypertension, previous studies have reported varying findings regarding their 
relative contributions across different populations and settings. 
Research conducted in Indonesia has produced inconsistent results concerning several 
hypertension risk factors. Some studies reported significant associations between hypertension 
and age, gender, obesity, family history, smoking behavior, and dietary habits (Imelda et al., 
2020; Sidik, 2023; Nurhayati et al., 2023). In contrast, other studies found weak or non-
significant relationships for certain behavioral and socioeconomic variables (Erman et al., 
2021; Setiandari, 2022). These inconsistencies may arise from differences in study populations, 
measurement approaches, sample characteristics, cultural practices, environmental conditions, 
and healthcare accessibility. Therefore, localized investigations are needed to better understand 
how risk factors operate within specific communities. 
Dukupuntang District in Cirebon Regency represents a unique rural setting undergoing 
demographic and lifestyle transitions that may influence hypertension risk. According to the 
Cirebon Regency Health Profile, hypertension remains one of the most frequently reported 
chronic diseases, with approximately 88,047 recorded cases in the regency and 238 patients 
registered at the Dukupuntang Health Center (Dinkes Kabupaten Cirebon, 2023). Rural 
communities often face challenges related to health literacy, preventive healthcare utilization, 
economic constraints, and access to health services, which may affect the occurrence and 
management of hypertension differently from urban populations (Kemenkes RI, 2023). 
Moreover, changing dietary habits, occupational patterns, and population aging may further 
contribute to the burden of hypertension in this area. 
Despite the growing burden of hypertension in Dukupuntang, evidence regarding the relative 
contribution of demographic, hereditary, socioeconomic, and behavioral factors remains 
limited. Understanding these factors is important because effective prevention and control 
strategies require context-specific evidence that reflects the characteristics of local populations. 
Identifying the factors associated with hypertension in rural communities can assist healthcare 
providers and policymakers in developing targeted interventions, strengthening community-
based screening programs, improving health education, and promoting healthy lifestyles 
among high-risk groups. Therefore, examining hypertension risk factors in Dukupuntang is 
essential to support evidence-based public health planning and contribute to broader efforts 
aimed at reducing the burden of cardiovascular diseases in Indonesia. 
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Method 
Study Design and Setting 
This study employed an observational analytic design with a cross-sectional approach to 
investigate factors associated with hypertension among adult patients attending the 
Dukupuntang Health Center, Cirebon Regency, West Java, Indonesia. A cross-sectional design 
was selected because it allows the simultaneous assessment of exposure variables and health 
outcomes within a defined population at a specific point in time. This design is particularly 
useful for identifying factors associated with chronic diseases such as hypertension and for 
generating evidence to support local public health interventions. 
The study was conducted in June 2024 at the Dukupuntang Health Center, a primary healthcare 
facility serving both urban and rural communities within the Dukupuntang District. The health 
center was selected because hypertension represents one of the most commonly reported non-
communicable diseases in its service area, making it an appropriate setting for investigating 
factors associated with the condition. 

Study Population and Sampling 
The target population consisted of adult patients who attended the Dukupuntang Health Center 
during the study period. Participants were recruited using a consecutive sampling technique, 
whereby all eligible individuals presenting to the health center during the data collection period 
were invited to participate until the required sample size was achieved. This approach was 
chosen because it enabled the inclusion of all accessible participants meeting the eligibility 
criteria and facilitated efficient recruitment within the available timeframe. 
A total of 147 respondents were enrolled in the study. The minimum sample size was estimated 
using the formula for cross-sectional studies with a 95% confidence level and an expected 
prevalence of hypertension based on regional health statistics. The final sample exceeded the 
minimum required sample size, thereby providing sufficient observations for the planned 
statistical analyses. 

Eligibility Criteria 
Participants were eligible for inclusion if they were aged 18 years or older, attended the 
Dukupuntang Health Center during the study period, and were willing to participate by 
providing written informed consent. Individuals were excluded if they had documented 
psychiatric disorders that could interfere with communication and questionnaire completion or 
if they had severe hypertension-related complications, including stroke, chronic kidney failure, 
or heart failure. Information regarding these conditions was obtained from medical records and 
participant interviews conducted during data collection. 

Variables and Operational Definitions 
The dependent variable in this study was hypertension status. Hypertension was defined 
according to World Health Organization criteria as a systolic blood pressure of ≥140 mmHg 
and/or a diastolic blood pressure of ≥90 mmHg measured during the study assessment. 
The independent variables included demographic, hereditary, behavioral, and socioeconomic 
factors. Demographic variables consisted of sex, age, education level, and occupation. Sex was 
categorized as male or female. Age was classified into three groups: 18–45 years, 46–59 years, 
and 60 years or older. Educational attainment was categorized as elementary school, junior 
high school, senior high school, and college/university. Occupation was classified as self-
employed, civil servant, private employee, laborer, fisherman, housewife, or other occupations. 
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Hereditary factors were assessed through family history of hypertension and categorized as 
present or absent based on participant self-report. Behavioral variables included smoking 
status, physical activity level, and sodium intake. Smoking status was categorized as smoker 
or non-smoker. Physical activity was classified as low, moderate, or high according to 
participants’ routine daily activities and occupational workload. Sodium intake was 
categorized as high or low based on participants’ reported dietary habits and frequency of 
consuming salty foods. 
Obesity status was assessed using Body Mass Index (BMI), calculated as weight in kilograms 
divided by height in meters squared (kg/m²). Participants were classified as underweight, 
normal weight, overweight, obesity class I, or obesity class II according to standard BMI 
classification criteria. Socioeconomic status was determined using monthly income and 
categorized as below the regional minimum wage, equal to the regional minimum wage, or 
above the regional minimum wage established for Cirebon Regency. 
Data Collection Procedures 
Data collection was conducted using a structured questionnaire and direct blood pressure 
measurements. Prior to data collection, participants were informed about the objectives and 
procedures of the study and provided written informed consent. Trained research assistants 
administered the questionnaires through face-to-face interviews to ensure consistency and 
completeness of responses. 
The questionnaire collected information regarding demographic characteristics, educational 
background, occupation, family history of hypertension, smoking habits, physical activity, 
dietary sodium intake, and socioeconomic status. Secondary information relevant to participant 
health conditions was obtained from medical records when necessary to verify eligibility 
criteria and clinical information. 
All collected data were coded and entered into a database for analysis. Variables were recorded 
using nominal and ordinal measurement scales according to their respective categories. 

Blood Pressure Measurement 
Blood pressure was measured using a calibrated sphygmomanometer following standard 
measurement procedures. Participants were instructed to rest in a seated position for at least 
five minutes before measurement. Blood pressure was measured while participants were seated 
comfortably with their backs supported and feet resting flat on the floor. 
Two blood pressure measurements were obtained at five-minute intervals. The average of the 
two readings was used for analysis to minimize measurement error and improve reliability. 
Participants with an average systolic blood pressure of ≥140 mmHg and/or an average diastolic 
blood pressure of ≥90 mmHg were classified as having hypertension. 
Ethical Considerations 
Ethical approval for this study was obtained from the Ethics Committee of the Faculty of 
Medicine, Universitas Swadaya Gunung Jati, Cirebon (Approval No. 63/EC/FKUGJ/V/2024). 
The study was conducted in accordance with established ethical principles for research 
involving human participants. All respondents received information regarding the purpose, 
procedures, potential benefits, and confidentiality of the study before participation. Written 
informed consent was obtained from all participants, and confidentiality of personal 
information was maintained throughout the research process. 
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Statistical Analysis 
Data were analyzed using statistical software. Descriptive statistics were used to summarize 
participant characteristics and study variables. Categorical variables were presented as 
frequencies and percentages. 
Bivariate analysis was performed using the Chi-square test to examine associations between 
independent variables and hypertension status. Variables analyzed included sex, age, education 
level, occupation, family history of hypertension, smoking status, physical activity level, 
sodium intake, obesity status, and socioeconomic status. Statistical significance was 
determined at a p-value of less than 0.05 with a 95% confidence level. The results were 
presented in tabular form to facilitate interpretation of the relationships between potential risk 
factors and hypertension. 
Result and Discussion 
A total of 147 respondents participated in this study and met the eligibility criteria. The results 
are presented in two sections. First, the characteristics of respondents are described to provide 
an overview of the demographic, hereditary, behavioral, and socioeconomic profiles of the 
study population. Second, bivariate analysis was conducted to examine the associations 
between selected risk factors and hypertension status. The findings are presented in Tables 1 
and 2. 

Table 1. Characteristics of Respondents (N = 147) 

Variable Category Frequency 
(n) 

Percentage 
(%) 

Gender Male 40 27.2 
Female 107 72.8 

Age (years) 
18–45 78 53.1 
46–59 55 37.4 
≥60 14 9.5 

Education Level 

Elementary School 97 66.0 
Junior High School 31 21.1 

High School 13 8.8 
College/University 6 4.1 

Occupation 

Self-employed 18 12.2 
Laborer 22 15.0 

Housewife 102 69.4 
Others 5 3.4 

Family History of 
Hypertension 

Yes 63 42.9 
No 84 57.1 

Smoking Habits Yes 33 22.4 
No 114 77.6 

Physical Activity 
Low 9 6.1 

Moderate 96 65.3 
High 42 28.6 

Sodium Intake High 75 51.0 
Low 72 49.0 

Obesity Status 
Underweight 6 4.1 

Normal Weight 52 35.4 
Overweight 18 12.2 
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Obesity I 44 29.9 
Obesity II 27 18.4 

Socioeconomic Status 

Below Regional Minimum 
Wage 85 57.8 

At Regional Minimum 
Wage 41 27.9 

Above Regional Minimum 
Wage 21 14.3 

Hypertension Status Hypertension 75 51.0 
Non-hypertension 72 49.0 

Table 1 presents the characteristics of the 147 respondents included in this study. Most 
participants were female (72.8%), while males accounted for 27.2% of the sample. More than 
half of the respondents were aged 18–45 years (53.1%), followed by those aged 46–59 years 
(37.4%) and those aged 60 years or older (9.5%). Most respondents had completed elementary 
school education (66.0%), whereas only 4.1% had attained college-level education. Regarding 
occupation, housewives constituted the largest proportion of participants (69.4%), followed by 
laborers (15.0%) and self-employed workers (12.2%). More than half of the respondents 
reported no family history of hypertension (57.1%), and the majority were non-smokers 
(77.6%). 
Moderate physical activity was the most frequently reported category (65.3%), while only 6.1% 
of respondents reported low physical activity. Sodium intake was relatively balanced, with 
51.0% classified as having high sodium intake and 49.0% having low sodium intake. Based on 
BMI classification, normal weight was the most common category (35.4%), although a 
substantial proportion of respondents were classified as obesity class I (29.9%) and obesity 
class II (18.4%). In terms of socioeconomic status, most respondents reported monthly income 
below the regional minimum wage (57.8%). Overall, 75 respondents (51.0%) were classified 
as hypertensive, indicating that hypertension was slightly more prevalent than non-
hypertension within the study population. 

Table 2. Association Between Risk Factors and Hypertension 

Variable Category Hypertension n 
(%) 

Non-
Hypertension n 

(%) 
p-value 

Gender Male 14 (18.7) 26 (36.1) 0.018* 
Female 61 (81.3) 46 (63.9)  

Age 
18–45 years 31 (41.4) 47 (65.3) 0.015* 
46–59 years 35 (46.6) 20 (27.8)  
≥60 years 9 (12.0) 5 (6.9)  

Education 

Elementary School 57 (76.0) 40 (55.6) 0.015* 
Junior High 

School 13 (17.3) 18 (25.0)  

High School 5 (6.7) 8 (11.1)  
College/University 0 (0.0) 6 (8.3)  

Occupation 

Self-employed 7 (9.3) 15 (20.8) 0.010* 
Housewife 60 (80.0) 42 (58.3)  

Student 0 (0.0) 5 (6.9)  
Private Employee 8 (10.7) 10 (13.9)  

Family History Yes 63 (84.0) 0 (0.0) <0.001* 
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No 12 (16.0) 72 (100.0)  

Smoking Habits Yes 12 (16.0) 21 (29.2) 0.056 
No 63 (84.0) 51 (70.8)  

Physical Activity 
Low 7 (9.3) 2 (2.8) 0.154 

Moderate 50 (66.7) 46 (63.9)  
High 18 (24.0) 24 (33.3)  

Sodium Intake Low 36 (48.0) 36 (50.0) 0.808 
High 39 (52.0) 36 (50.0)  

Obesity 

Underweight 2 (2.7) 4 (5.5) 0.134 
Normal Weight 23 (30.7) 29 (40.3)  

Overweight 7 (9.3) 11 (15.3)  
Obesity I 24 (32.0) 20 (27.8)  
Obesity II 19 (25.3) 8 (11.1)  

Socioeconomic 
Status 

Below UMR 48 (64.0) 37 (51.4) 0.301 
At UMR 18 (24.0) 23 (31.9)  

Above UMR 9 (12.0) 12 (16.7)  

Table 2 presents the results of the bivariate analysis examining the association between 
potential risk factors and hypertension. The analysis revealed statistically significant 
associations between gender (p = 0.018), age (p = 0.015), education level (p = 0.015), 
occupation (p = 0.010), and family history of hypertension (p < 0.001) with hypertension status. 

Female respondents constituted a significantly greater proportion of hypertensive individuals 
compared with males. Similarly, respondents aged 46 years and older were more likely to 
experience hypertension than younger adults. Lower educational attainment, particularly 
elementary school education, was more prevalent among hypertensive respondents, suggesting 
that limited educational background may contribute to increased hypertension risk. 

Occupation was also significantly associated with hypertension, with housewives representing 
the largest proportion of hypertensive respondents. Furthermore, a family history of 
hypertension demonstrated the strongest association with hypertension status, indicating that 
hereditary factors may play a substantial role in the occurrence of hypertension within this 
population. 

Conversely, smoking habits (p = 0.056), physical activity (p = 0.154), sodium intake (p = 
0.808), obesity status (p = 0.134), and socioeconomic status (p = 0.301) were not significantly 
associated with hypertension. Although obesity and smoking showed higher proportions 
among hypertensive respondents, the observed differences did not reach statistical significance. 
Therefore, the findings suggest that demographic and hereditary factors were more strongly 
associated with hypertension than behavioral and socioeconomic factors in this study 
population. 

Understanding the Interplay of Demographic, Genetic, and Social Factors in 
Hypertension Risk 
The present study contributes to the growing body of evidence demonstrating that hypertension 
in rural communities cannot be adequately understood solely through a biomedical lens. 
Rather, the findings suggest that hypertension emerges from the interaction between biological 
susceptibility, demographic characteristics, and social determinants operating within specific 
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local contexts. While hypertension is frequently discussed as an individual health condition, 
the present findings reinforce the argument that it should also be viewed as a population-level 
phenomenon shaped by structural and social circumstances. This perspective is particularly 
important in rural Indonesia, where demographic transitions, population aging, and changing 
lifestyles are occurring simultaneously with persistent inequalities in health literacy and 
healthcare access. 
One of the most important contributions of this study lies in its identification of demographic 
and hereditary characteristics as dominant factors associated with hypertension within the 
Dukupuntang population. This finding suggests that interventions focused exclusively on 
modifying lifestyle behaviors may be insufficient if they fail to account for the underlying 
social and biological contexts in which individuals live. Contemporary public health discourse 
increasingly recognizes that cardiovascular disease prevention requires a life-course 
perspective, where inherited predispositions and cumulative social exposures interact over time 
to influence health outcomes. The present study supports this perspective by demonstrating 
that factors linked to social position and biological vulnerability remain highly relevant in a 
rural Indonesian setting. 
The significance of educational attainment warrants particular attention because it highlights 
the role of health literacy as a fundamental determinant of cardiovascular health. Education 
influences not only knowledge acquisition but also an individual's ability to access, interpret, 
and utilize health information. In many rural communities, limited educational opportunities 
may restrict awareness regarding hypertension prevention, routine blood pressure monitoring, 
dietary modification, and long-term treatment adherence. Consequently, disparities in 
hypertension prevalence may reflect broader inequalities in access to health-promoting 
resources rather than merely differences in personal behavior. This interpretation has important 
implications for public health policy because it suggests that sustainable hypertension control 
requires investments in community education and health communication strategies that extend 
beyond conventional clinical interventions. 
Similarly, the observed association between occupational status and hypertension should be 
interpreted within a broader socioeconomic framework. Occupation is frequently used as a 
proxy indicator of social position, economic security, daily stress exposure, and access to 
healthcare resources. In rural environments, occupational roles often shape patterns of physical 
activity, social responsibilities, and healthcare-seeking behavior. The predominance of 
housewives among hypertensive respondents may therefore reflect more than a simple 
occupational category; it may indicate the cumulative effects of caregiving responsibilities, 
limited economic autonomy, restricted access to preventive healthcare services, and prolonged 
exposure to psychosocial stressors. These findings underscore the importance of recognizing 
unpaid domestic work as a potentially relevant social determinant of health, particularly in low- 
and middle-income countries where women continue to bear a disproportionate share of 
household responsibilities. 
Perhaps the most consequential finding of this study concerns the role of family history. The 
strong association observed between hereditary background and hypertension reinforces the 
growing consensus that cardiovascular risk cannot be fully explained by contemporary lifestyle 
factors alone. Genetic predisposition influences numerous physiological pathways involved in 
blood pressure regulation, including vascular resistance, renal sodium handling, 
neurohormonal activity, and inflammatory processes. However, family history should not be 
interpreted purely as a genetic phenomenon. Families also transmit behavioral norms, dietary 
practices, health beliefs, and environmental exposures across generations. Consequently, 
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family history represents a convergence of biological inheritance and social inheritance. From 
a public health perspective, this finding supports the implementation of family-centered 
approaches to hypertension prevention, whereby individuals with a known family history are 
prioritized for earlier screening, risk assessment, and preventive interventions. 
An equally important aspect of the present study concerns the absence of significant 
associations between several commonly cited behavioral risk factors and hypertension. These 
findings should not be interpreted as evidence that smoking, obesity, physical inactivity, or 
excessive sodium intake are unimportant determinants of hypertension. The extensive global 
literature has consistently established these factors as major contributors to elevated blood 
pressure and cardiovascular disease. Rather, the present findings highlight the contextual nature 
of epidemiological relationships and the limitations of assuming that risk factors operate 
uniformly across populations. The strength and visibility of particular risk factors may vary 
according to demographic composition, cultural practices, environmental conditions, and 
measurement approaches. Consequently, the findings serve as a reminder that public health 
evidence generated in one setting cannot always be generalized uncritically to another. 
The absence of statistically significant associations for several behavioral variables also raises 
important methodological considerations. Many behavioral exposures are difficult to measure 
accurately through self-reported questionnaires because they are susceptible to recall bias, 
social desirability bias, and reporting inaccuracies. For example, dietary sodium consumption 
is notoriously difficult to quantify without objective assessments such as dietary recalls, food 
diaries, or urinary sodium measurements. Similarly, self-reported physical activity often fails 
to capture the complexity of occupational, domestic, and leisure-time activities that 
characterize daily life in rural communities. Therefore, the present findings should be viewed 
as an invitation for future research to employ more sophisticated measurement approaches 
rather than as evidence against the relevance of these behavioral factors. 
From a policy perspective, the findings suggest that hypertension prevention strategies in rural 
Indonesia should move beyond generalized health promotion campaigns toward more targeted 
and risk-based interventions. Population-wide approaches remain important; however, limited 
healthcare resources necessitate prioritization of groups with the greatest vulnerability. 
Individuals with a family history of hypertension, older adults, women approaching or 
exceeding middle age, and populations with limited educational attainment may represent 
priority targets for early detection and prevention programs. Community-based initiatives such 
as Posbindu should therefore be strengthened not only as screening facilities but also as 
platforms for continuous cardiovascular risk assessment, education, and follow-up care. 
More broadly, the findings contribute to ongoing discussions regarding the epidemiological 
transition occurring throughout many low- and middle-income countries. As infectious 
diseases gradually decline and life expectancy increases, chronic non-communicable diseases 
are becoming dominant causes of morbidity and mortality. Rural populations, once perceived 
as relatively protected from lifestyle-related diseases, are increasingly experiencing similar 
cardiovascular risks to urban populations while simultaneously facing greater barriers to 
healthcare access. The present study provides localized evidence supporting this transition and 
underscores the need for health systems to adapt accordingly. 
Several limitations should be acknowledged when interpreting these findings. The cross-
sectional design precludes conclusions regarding causal relationships, and the use of 
consecutive sampling from a single health center may limit generalizability to other 
populations. In addition, reliance on self-reported behavioral measures may have introduced 
measurement error, while the absence of multivariable analysis limited the ability to control 
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for potential confounding factors. Nevertheless, despite these limitations, the study offers 
valuable insights into the complex interplay between biological, demographic, and social 
determinants of hypertension within a rural Indonesian context. 
Taken together, the findings suggest that hypertension prevention in rural communities should 
be conceptualized as both a clinical and a social challenge. Effective control strategies will 
require greater attention to demographic vulnerability, hereditary risk, health literacy, and 
community-level determinants of health. By situating hypertension within its broader social 
context, policymakers and healthcare providers may be better positioned to develop 
interventions that are not only medically effective but also socially responsive and sustainable. 
Conclusion 
This study demonstrates that hypertension among adults attending the Dukupuntang Health 
Center is primarily associated with demographic, hereditary, and social determinants rather 
than behavioral factors alone. Gender, age, educational attainment, occupation, and family 
history of hypertension were identified as significant factors associated with hypertension, 
highlighting the importance of biological vulnerability and social context in shaping 
cardiovascular health outcomes within rural communities. These findings suggest that 
hypertension prevention strategies should move beyond generalized lifestyle interventions and 
prioritize risk-based approaches that focus on individuals with hereditary predisposition, older 
adults, women, and populations with limited educational attainment. Strengthening 
community-based screening, health education, and early detection programs through primary 
healthcare services may improve hypertension prevention and control in rural settings. 
Although the study is limited by its cross-sectional design and reliance on self-reported 
measures, it provides valuable localized evidence that contributes to a better understanding of 
hypertension risk in rural Indonesia and supports the development of more targeted and 
contextually appropriate public health interventions. 
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