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ABSTRACT 
 

Background : Hypertension is a public health concern since 
it has the potential to cause consequences such as stroke, 
coronary heart disease, and renal failure, and eventually 
become one of the leading causes of premature death 
worldwide. In many parts of Indonesia, notably rural regions, 
the prevalence of hypertension is relatively high. Information 
on hypertension risk factors in rural regions is required to 
develop effective interventions for the prevention and 
treatment of hypertension among rural communities. The 
purpose of this study is to investigate the risk factors 
associated with the prevalence of hypertension in rural areas. 

Methods : The research was conducted in Sudagaran 
Village, Banyumas District, Banyumas Regency. This 
research is a quantitative study using a case-control approach 
with a total sample of 76 respondents. The comparison of the 
case and control groups in this study was 1:1. The variables 
studied were age, family history of hypertension, physical 
activity, consumption of vegetables and fruits, smoking habits, 
stress levels, and obesity. Questionnaires are used as 
instruments in data collection. The chi-square test was used 
to assess the data. 

Results : Most of the respondents did not smoke (93.4%), 
consumed less vegetables and fruit (78.9%), were not 
stressed (93.4%), and had sufficient levels of physical activity 
(82.9%). The findings revealed there was a relationship 
between age and hypertension (p-value = 0.000). Gender (p 
= 0.753), family history of hypertension (p = 1,000), obesity (p 
= 0.502), smoking habit (p = 1,000), fruit and vegetable 
consumption (p = 0.778), level of stress (p = 1000), and 
physical activity (p = 0.542) were not linked with hypertension 

Conclusions : health activities in rural regions must be 
strengthened in order to monitor public health status 

(including blood pressure monitoring) and approach the 
community to increase their involvement in these activities. 

Keywords: Age, Blood Pressure, Risk Factors, 
Hypertension, Rural 

INTRODUCTION 

 

Hypertension is a non-communicable disease and is 

one of the main causes of premature death in the world. WHO 

estimates that the global prevalence of hypertension in 2019 

is 22% of the world population, with an estimated 1 in 5 

women and 1 in 4 men. As many as 1.13 billion people 

worldwide are estimated to suffer from hypertension, most of 

whom (two-thirds) live in low- and middle-income countries. 

Southeast Asia occupies the 3rd highest position with a 

prevalence of 25% of the total population 1. According to 

national data, the prevalence rate of hypertension in adults 

over 18 in Indonesia is 34.11%, an increase from 25.8% in 

2013 according to the findings of the 2018 Basic Health 

Research (Riskesdas). Nationally, the prevalence of 

hypertension shows an increasing trend from Riskesdas 2007 
2,3. Urban regions in Indonesia are reported to have a greater 

incidence of hypertension (34.43%) than rural areas (33.72%) 
2. 

Hypertension is a potential health problem, which, if 

left untreated, will cause various complications, even in fatal 

cases, and can lead to death. Hypertension is a threat to 

public health because it has the potential to lead to 

complications such as stroke, coronary heart disease, and 

kidney failure 4. Not all people with hypertension are aware of 

their disease, so hypertension is often called the "silent killer". 

This is also the reason why the management of hypertension 

is less than optimal and causes other complications 3 
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It is generally accepted that several controllable and 

uncontrollable factors contribute to hypertension. Age, sex, 

and heredity are examples of uncontrollable factors 5–7. The 

controllable factors include physical activity, fruit and 

vegetable consumption, stress, smoking habits, and obesity 
8–13. Various risk factors for hypertension are inseparable from 

the influence of globalization which has spread unhealthy 

lifestyles to various countries, especially developing 

countries, and the impact of this globalization is greater in 

urban areas than in rural areas. Therefore, there is a 

significant burden of hypertension in rural areas with a 

prevalence between 1 – 20% 14,15. Research conducted in 

India also found that the prevalence of hypertension in urban 

areas (32.67%) was higher than in rural areas (18.67%) 16. 

Meanwhile, analysis of secondary data using the results of 

basic health research showed that the prevalence of 

hypertension was not much different between rural areas 

(40.4%) and urban areas (40.3%) in Banyumas Regency. 

However, there are slight differences in the factors associated 

with the incidence of hypertension where age, gender, 

education and obesity are risk factors for hypertension in both 

rural and urban areas, while occupation and smoking habits 

are significantly associated with the incidence of hypertension 

in urban areas 11 

Hypertension still occupies the largest proportion of all 

NCDs reported in Central Java, namely 57.10%. Meanwhile, 

the 2018 Central Java Province Health Profile stated that the 

percentage of hypertension in the population aged ≥ 15 years 

in Central Java was 15.14%. Banyumas is one of the districts 

in Central Java Province which is reported to have a higher 

percentage of hypertension (30.54%). 

Hypertension is a disease that is often reported, 

including in Sudagaran Village, Banyumas District, which has 

a population of 3,635 people. Based on the data available at 

the Banyumas Health Center, it is known that hypertension is 

always ranked in the top 10 diseases. Generally, 

hypertension is experienced by the elderly population. 

Patients with hypertension in Sudagaran Village from January 

to February 2020 were recorded from various local health 

services such as PKD, posbindu, puskesmas, and elderly 

posyandu with a total of 70 cases. Hypertension in rural areas 

and among younger age groups continues to increase. 

However, research on risk factors for hypertension in rural 

areas and in all age groups is still limited. Therefore, this study 

aims to analyze the factors that influence hypertension in 

Sudagaran Village, Banyumas District. 

 

METHODS 

This research is a quantitative study with a case 

control design. This research was conducted in Sudagaran 

Village, Banyumas District, Banyumas Regency from 19 

October to 24 November 2020. The dependent variable in this 

study was hypertension, while the independent variables in 

this study were risk factors for hypertension itself which 

included age, sex, family history of hypertension (yes vs. not), 

physical activity (less vs. enough), consumption of vegetables 

and fruit (less vs. enough), smoking habits (smokers vs. not 

smoking), stress (stress vs. not stress) and obesity 

(1.Obesity; 2.Heavily Overweight; 3.Overweight; 4.Healthy 

Weight; 5.Under Weight) 

The population in this study were all residents of 

Sudagaran Village, Banyumas District. The research sample 

consisted of a case group and a control group. Residents who 

are hypertensive in Sudagaran Village and meet the inclusion 

criteria are included as a case sample. Meanwhile residents 

who were not hypertensive patients in Sudagaran Village and 

met the inclusion criteria were included as a control sample. 

The comparison of the case and control groups in this study 

was 1:1. Determination of sample size for case-control 

studies by considering the Odds Ratio from previous studies. 

Based on the calculation of the case control sample size 

according to the Lameshow formula, the largest n value of a 

number of variables is 38. Thus, the minimum sample size for 

this study is 38 case samples and 38 control samples. The 

sample was determined from residents who checked their 

blood pressure during Posbindu activities. Those with 

hypertension as a case sample and those without 

hypertension as a control sample. 

Source of data consists of primary data and secondary 

data. Secondary data was obtained from records and reports 

from local midwives, the Banyumas Health Center, and the 

Sudagaran Village Head's Office. Primary data obtained by 

conducting interviews. Structured interviews were conducted 

using a list of questions that had been prepared. The 

questionnaire used in this study was in the form of questions 

with closed options or short online entries via the Google form. 

The questionnaire included questions related to the 

respondent's identity, family history of hypertension, behavior 

(consumption of vegetables and fruit, smoking, physical 

activity, obesity), and perceived stress of the respondent. The 

researcher compiled the questionnaire independently and 

carried out validity and reliability. As for the contents of the 

questionnaire, some used standard questionnaires and some 

took references from previous studies. Collection of physical 

activity data using the Global Physical Activity Questionnaire 

(GPAQ) and the results are categorized into 1. Less if < 600 



 
 

MET and 2. Enough if >= 600 MET. Data related to stress 

levels were obtained by conducting interviews using the 

Depression Anxiety Stress Scales (DASS) Questionnaire with 

answer categories 1. Not stressed (score ≤14); 2. Stress 

(score> 14). In this study, secondary data was used in the 

form of information and data on the number of cases and 

identity of hypertension sufferers in Sudagaran Village, 

Banyumas District, obtained from community health centers, 

health cadres, and local midwives. 

The data that has been collected is then analyzed 

using univariate analysis to see the frequency distribution of 

each variable. The researcher then conducted a bivariate 

analysis to see if there was a relationship between the 

independent variables and the dependent variable. Bivariate 

analysis was performed using the chi-square test. 

 

 

  RESULTS  

76 people were involved in this study with the 

characteristics summarized in table 1. Most of the 

respondents were in the late elderly age range (56-65 years) 

(35.5%), female (84.2%), and had a family history of 

hypertension (40.8%). The majority of respondents had 

normal BMI (30.3%), overweight with risk (27.6%), and grade 

I obesity (28.9%). Most of the respondents did not smoke 

(93.4%), consumed less vegetables and fruit (78.9%), were 

not stressed (93.4%) and had sufficient levels of physical 

activity (82.9%). 

The results of the chi-square test showed that the 

variable associated with hypertension in Sudagaran Village, 

Banyumas District, was age (p value = 0.000). Furthermore, 

it was concluded that there was no relationship between 

gender (p value = 0.753), obesity (p value = 0.502), family 

history of hypertension (p value = 1,000), smoking (p value = 

1,000), consumption of vegetables and fruit (p value = 0.778), 

stress level (p value = 1.000), stress level (p value = 0.542) 

with hypertension in Sudagaran Village, Banyumas District. 

 
Table 1. Characteristics of Respondents 

Characteristic 
Total Respondents 

N % 

Age   
Early Adulthood (26-35 years) 7 9.2 
Late Adulthood (26-35 years) 7 9.2 
Early Elderly (46-55 years) 13 17.1 
Late Elderly (56-65 years) 27 35.5 
Older Adults (≥65 years) 22 28.9 

Gender   
Male 12 15.8 
Female 64 84.2 
Family History of Hypertension   
With 31 40.8 
No one 45 59.2 
Classification of Obecity   

Underweight (IMT <18,5) 3 3.9 
Normal (IMT 18,5-22,9) 23 30.3 
Overweight with risk (IMT 23-24,9) 21 27.6 
Obese class I (IMT 25-29.9) 22 28.9 
Obese class II (IMT ≥30) 7 9.2 
Smoking Status   

Smoker 5 6.6 
Non-smoker 71 93.4 

Consumption of vegetables and fruit   
Less (< 5 portion in a day) 60 78.9 
Enough (≥5 portion in a day) 16 21.1 
Level of Stress   

Not stress (score ≤14) 71 93.4 

Stress (score >14) 5 6.6 
Level of Physical Activity   

Low (<600 MET) 13 17.1 

Enough (≥600 MET) 63 82.9 

 

Table 2. Analysis of the Relationship of Independent Variables with Hypertension in Sudagaran Village, Banyumas District in 2020 

 



 
 

Independent Variable 
Hypertension Status 

P Hypertension No Hypertension 
N % N % 

Age      

Early Adulthood (26-35 years) 0 0.0 7 18.4 

0.000 
Late Adulthood (26-35 years) 0 0.0 7 18.4 
Early Elderly (46-55 years) 5 13.2 8 21.1 
Late ELderly (56-65 years) 16 42.1 11 28.9 
Older Adults (≥65 years) 17 44.7 5 13.2 
Gender      

Male 7 18.4 5 13.2 
0.753 

Female 31 81.6 33 86.8 

Family History of Hypertension   

With 15 39.5 16 42.1 
1.000 

No one 23 60.5 22 57.9 

Classification of Obecity      

Underweight (IMT <18,5) 2 5.3 1 2.6 

0.502 
Normal (IMT 18,5-22,9) 12 31.6 11 28.9 
Overweight with risk (IMT 23-24,9) 13 34.2 8 21.1 
Obese class I (IMT 25-29.9) 8 21.1 14 36.8 
Obese class II (IMT ≥30) 3 7.9 4 10.5 
Smoking Status      

Smoker 3 7.9 2 42.1 
1.000 

Nonsmoker 35 92.1 36 94.7 

Consumption of vegetables and fruit      

Low (< 5 portion in a day) 29 76.3 31 81.6 
0.778 

Enough (≥5 portion in a day) 9 23.7 7 18.4 

Level of Stress      

No stress (score  ≤14) 35 92.1 36 94.7 
1.000 

Stres (score  >14) 3 7.9 2 5.3 

Level of Physic Activity      

Low (<600 MET) 5 13.2 8 21.1 

0.542 Enough (≥600 MET) 33 86.8 30 78.9 

Total 38 100.0 38 100.0 



 
 

DISCUSSION  

Age has a relationship with systolic blood pressure. 

Increasing age is a risk factor for pre-hypertension and 

hypertension 14,15,17,18. Furthermore, it is stated that the 

prevalence of hypertension is higher in those aged 35 years 

and over compared to those aged less than 35 years 14. 

Specifically, previous research also found a lower tendency to 

develop hypertension for women aged 15-19 years 19. The 

results of this study are in line with previous research which 

states that there is a relationship between age and 

hypertension in both rural and urban areas. The increased risk 

of developing hypertension is due to the degenerative process 

that occurs with age. Degeneration causes the arteries to lose 

their elasticity or flexibility so that the blood vessels gradually 

narrow, the sensitivity of the blood pressure regulator begins 

to decrease and triggers an increase in blood pressure 
12,14,20,21. Furthermore, specifically the research by Sakinah et 

al (2018) which was conducted in Banyumas Regency also 

revealed that the age factor is related to the incidence of 

hypertension in rural areas in Banyumas Regency 11. Recent 

findings confirm the high prevalence of hypertension among 

elderly, regardless of sex and associated physio-psychosocial 

risk factors such as overweight, diabetes, smoking, sleep 

disorders, sedentary lifestyles, literacy and unemployment. 22. 

The results of this study are also in line with previous 

studies which showed a relationship between age and 

hypertension. Getting older, the function of human organs will 

be weaker and more susceptible to disease, such as 

hypertension 23. It was found that only a few young 

respondents had hypertension. However, young respondents 

can also experience hypertension due to poor diet (eg 

consumption of high-fat foods), genetic or hereditary factors, 

obesity, stress, lifestyle that is not good for health (eg rarely 

exercise). Thus, adopting a healthy lifestyle is necessary to 

prevent hypertension at both young and old ages. The 

condition of hypertension sufferers in Sudagaran Village, 

Banyumas District is dominated by the old age group. Efforts 

that should be made by the community to prevent 

hypertension include maintaining a healthy diet, implementing 

a healthy lifestyle (physical activity, not smoking), and carrying 

out regular blood pressure checks so that health conditions 

can be identified and controlled. Periodic blood pressure 

checks can be carried out at posbindu, or integrated service 

posts for the elderly (posyandu lansia), prolanis, and so on. 

Efforts to prevent hypertension need to be implemented from 

a young age thus the incidence of hypertension can be 

controlled and suppressed. 

In this study, sex was not associated with the incidence 

of hypertension. This supports previous studies which show 

that there is no relationship between sex and the incidence of 

hypertension in rural areas 18. Various comparisons between 

men and women have led to various results among experts. In 

addition, the results of this study were also influenced by the 

condition of the respondents, most of whom were women 

(84.2%). 

The results of this study are different from other studies 

which state that there is a relationship between sex and the 

incidence of hypertension in both rural and urban areas 
11,17,24,25. The incidence of hypertension in women is higher 

when they go through menopause. Women who have not 

gone through menopause are protected by the hormone 

estrogen which plays a role in increasing HDL levels. High 

levels of HDL cholesterol are a protective factor in preventing 

atherosclerosis. The protective effect of estrogen is 

considered to be an explanation for the existence of women's 

immunity in premenopausal age, the hormone estrogen 

protects blood vessels from damage. Postmenopausal women 

experience hormonal changes that cause weight gain and 

blood pressure to become more reactive to sodium 

consumption, resulting in an increase in blood pressure 26,27. 

As for the research by Amanda and Santi (2018) found that 

there is a relationship between gender and hypertension. 

Cases of hypertension in men are more often found due to 

work problems which are then followed by smoking behavior, 

also drinking alcohol accompanied by consumption of 

unhealthy foods. Another condition is that men do more 

activities so they are often tired and accompanied by an 

unhealthy diet and lifestyle so that it becomes a risk factor for 

hypertension. 28. Thus, it can be concluded that the 

relationship between sex and hypertension is related to 

gender-specific behavioral tendencies.  

Regarding the history of hypertension in the family, the 

findings in this study showed that there was no significant 

relationship between family history of hypertension and 

hypertension in Sudagaran Village, Banyumas District. In 

contrast to the findings of this study, previous studies have 

shown that there is a relationship between genetics and 

hypertension 18. The role of factors in the emergence of 



 
 

hypertension is proven by the finding that hypertension is more 

common in monozygotic twins (one egg cell) than 

heterozygous (different egg cells). A patient who has the 

genetic nature of primary hypertension (essential) if left 

naturally without therapeutic intervention, together with 

environmental factors will cause hypertension to develop and 

in about 30-50 years will appear signs and symptoms. Based 

on research by Musfirah and Masriadi (2019), the cause of 

hypertension due to family history is known to be caused by a 

poor lifestyle. So, families who have a history of hypertension 

will likely have the potential to develop hypertension as well. 

However, the risk of developing hypertension can be reduced 

by adopting a healthy lifestyle (related to diet, rest, physical 

activity and stress).5,29,30. In this study, there were obstacles 

related to the variable history of hypertension in the family. 

Some respondents, especially those who were older, did not 

know whether there was a history of hypertension in the family, 

so they tended to choose the answer 'no history of 

hypertension in the family'. This could be due to the very rare 

medical examinations, especially in the past, so that 

respondents did not know the health conditions of their own 

families.  

A 10% increase in body weight in men will increase 

blood pressure by 6.6 mm Hg, blood sugar by 2 mg/dl, and 

blood cholesterol by 11 mg/dl. In addition, it is also explained 

that every 10% increase in body weight will increase systolic 

blood pressure by 7 mmHg. However, this study showed that 

there was no significant relationship between obesity and 

hypertension in Sudagaran Village, Banyumas District. This is 

different from previous research which showed a significant 

relationship between obesity and the incidence of 

hypertension in both rural and urban areas 11,17,18,31–33. The 

relationship between obesity has long been known and has 

been widely reported by many researchers, but the 

mechanism of obesity-related hypertension has not been clear 

until now. Most researchers focus on the pathophysiology of 

three main things, namely autonomic system disorders, insulin 

resistance and abnormalities in the structure and function of 

blood vessels. These three things can influence each other 
34,35. The results of previous studies found that the percentage 

of obesity and hypertension in rural and urban areas was not 

much different. This may be due to urbanization in rural areas, 

which affects lifestyle patterns, and leads to a decrease in 

physical activity and changes in food consumption among 

rural residents. 11. 

Previous studies have revealed that cigarette 

ingredients, especially nicotine, are associated with 

hypertension. Cigarette smoke which is carbon monoxide 

(CO) has the ability to bind to red blood cells which carry 

oxygen to the heart and other tissues will also decrease its 

capacity. Smoking habits are associated with the incidence of 

hypertension by looking at the duration of smoking and the 

type of cigarette, but not the number of cigarettes consumed 
36. However, the results of this study reveal different findings 

where smoking behavior is not related to hypertension in 

Sudagaran Village, Banyumas District. The results of this 

study are in line with previous research which stated that there 

was no relationship between smoking behavior and 

hypertension 29,30,37,38. Specifically, research by Sakinah et al 

2018 also showed the same results where smoking habits 

were shown to be associated with the incidence of 

hypertension in urban areas, but not in rural areas. 11. The 

results of this study were influenced by several factors 

including most of the respondents did not smoke (93.4%), 

another assumption was that the majority were female 

(84.2%). The respondents who smoke are known to have had 

this habit for years. In this study, most people still consume 

cigarettes made from tobacco ingredients that are not mixed 

with chemicals. Apart from that, drinking lots of water will also 

help to flush out toxins and nicotine that have accumulated in 

the body after years of smoking. 

The results of this study support previous research 

which stated that there was a relationship between smoking 

habits and the incidence of hypertension in both rural and 

urban areas 18,31. Most rural people in Indonesia consume 

kretek cigarettes (70.1%) 2. Supported by the results of a 

recent study which found that the most widely consumed type 

of cigarette in Indonesia is kretek (80.4%), and this type has 

the largest nicotine content compared to other types of 

cigarettes. 39. 

Vegetable and fruit consumption was also not 

associated with the incidence of hypertension in this study. 

Previous research also stated that consumption of vegetables 

and fruit was not proven to be related to the incidence of 

hypertension in both rural and urban areas 11. However, other 

studies have found a relationship between consumption of 

vegetables and fruit and the incidence of hypertension in both 

rural and urban areas 18,40,41. Vegetables and fruit have high 

fiber, so they can be useful for reducing the absorption of fat 

from food and preventing the accumulation of fat in blood 

vessels because they can expedite digestive metabolism. 

Vegetables and fruit also contain high potassium and are 

useful for maintaining regular heart rate and lowering blood 

pressure 42. As many as 98.3% and 99% of respondents in 

urban-rural areas have a low frequency of consumption of 

vegetables and fruit. Research conducted by Rush (2018) 

found that the income level of residents in both rural and urban 



 
 

areas has an effect on the ability to buy more expensive foods 

such as fruit 41. 

Increased consumption of vegetables and fruit 

accompanied by decreased consumption of total fat and 

saturated fat lowers blood pressure. Consumption of 

vegetables and fruit in adequate portions acts as a source of 

antioxidant intake for the body. With increasing age, eating 

fruits and vegetables can reduce the risk of hypertension. Not 

only antioxidants play an active role, but also other 

components such as fiber, potassium and magnesium 9,40. 

Consumption of 2-4 grams of potassium supplements per day 

can help reduce blood pressure, where potassium is generally 

found in many fruits and vegetables. Consuming fiber sources 

such as vegetables, fruit, nuts can provide multiple functions 

for the body. High fiber intake, especially in the form of soluble 

fiber, is related to the prevention of hypertension. If the intake 

of fiber is low, it causes obesity which has an impact on 

increasing blood pressure and degenerative diseases 43,44. 

Prolonged stress results in high blood pressure. The 

incidence of hypertension in urban communities is higher than 

in rural areas which can be related to the effect of stress 

experienced by groups of people who live in cities 10. In this 

study, stress levels were not related to hypertension that 

occurred in Sudagaran Village, Banyumas District. These 

results support previous research which stated that there was 

no relationship between stress levels and the incidence of 

hypertension 45. However, it is different from the results of 

other studies which show a relationship between stress levels 

and hypertension. The increase in blood will be greater in 

individuals who have a tendency to high emotional stress. The 

relationship between stress and hypertension is caused 

through sympathetic nerve activity resulting in an increase in 

heart rate, constriction of blood vessels, and increased water 

and salt retention. 29,46. 

Lack of physical activity is a risk factor for hypertension 

in rural areas 15. However, in this study, physical activity was 

not associated with the incidence of hypertension. The same 

results were also revealed in previous studies in Banyumas 

Regency which reported no relationship between physical 

activity and the incidence of hypertension in both rural and 

urban areas. 11,18,37,38. Physical activity affects the occurrence 

of hypertension, where people who are less active tend to 

have a higher heart rate so that the heart muscle has to work 

harder in each contraction. The harder and more frequently 

the heart muscle pumps, the greater the pressure imposed on 

the arteries 8,10. This is caused by the existence of other 

variables that are stronger as risk factors for hypertension. 

Based on processed primary data, most of the respondents 

had sufficient levels of physical activity, both case respondents 

(sufferers of hypertension) and control respondents (non-

hypertensives). Respondents already have awareness that 

health needs to be maintained, one of which is physical activity 

or exercise. In the field, it is known that the pandemic situation 

has caused some physical activity activities that are carried 

out together (for example gymnastics) to be closed, causing 

respondents to reduce their physical activity compared to 

before the pandemic due to the policy to stay at home and 

avoid crowds. 

Interventions for lifestyle changes or non-

pharmacological interventions such as health education 

related to prevention of hypertension, increasing physical 

activity, reducing smoking behavior and increasing health-

seeking behavior (examination of high blood pressure) will be 

useful as preventive measures in controlling and suppressing 

the incidence of hypertension 15. The development of a toolkit 

for early detection of hypertension and identification of risk 

factors is also needed considering the increasing number of 

young adults who experience prehypertension as well as 

hypertension 22. 

 

CONCLUSION 

Most of the respondents were late elderly (56-65 

years) and women (84.2%). There is a relationship between 

age and hypertension in Sudagaran Village, Banyumas 

District. Gender, family history of hypertension, obesity, 

physical activity, fruit and vegetable consumption, smoking 

behavior, and stress levels were not related to hypertension in 

Sudagaran Village, Banyumas District. Therefore, community-

based health interventions must be optimized and targeted at 

various age groups, from adolescents, adults and the elderly. 

The media and methods used are also adjusted to the age and 

health conditions of the participants.  
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