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  ABSTRACT  
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sectional 

 Hypertension is the main cause of death in the world, including 

Indonesia. WHO data says: there are 1.28 billion people with 

hypertension The 2018 Riskesdas report stated that the prevalence 

percentage in Indonesia was 29.19%. Many factors cause hypertension, 

including modifiable factors such as obesity, physical activity and 

smoking, while non-modifiable factors such as age, gender and family 

history. The purpose of this study was to analyze the risk factors for 

hypertension in the Biru-Biru District, Deli Serdang Regency. This 

research is analytic with cross sectional study. The number of research 

samples was 369 people who were taken using the Simple Random 

Sampling method. The data collected is primary data from interviews 

and questionnaires. Univariate and bivariate analysis using Chi Square. 

Multivariate analysis using logistic regression test. The results showed 

that the proportion of hypertension in Biru-Biru District was 35.2%. 

Bivariate analysis showed that the variables that had a significant 

relationship with the incidence of hypertension were age (p= 0.000), 

family history (p= 0.022) and Body Mass Index or BMI (p = 0.000). The 

results of multivariate analysis obtained Body Mass Index or BMI with p 

< 0.05, OR = 3,438 (95% CI 2.132 – 5.544). The community and the 

government, in this case the health department, are deemed necessary to 

improve education, promotion and counseling in order to increase public 

awareness and awareness of hypertension. The results of multivariate 

analysis obtained Body Mass Index or BMI with p < 0.05, OR = 3,438 

(95% CI 2.132 – 5.544). The community and the government, in this 

case the health department, are deemed necessary to improve education, 

promotion and counseling in order to increase public awareness and 

awareness of hypertension. The results of multivariate analysis obtained 

Body Mass Index or BMI with p < 0.05, OR = 3,438 (95% CI 2.132 – 

5.544). The community and the government, in this case the health 

department, are deemed necessary to improve education, promotion and 

counseling in order to increase public awareness and awareness of 

hypertension. 
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1. Introduction 

Hypertension is the leading cause of death caused by cardiovascular disease and sudden death worldwide 

[20]. Hypertension is the main cause of stroke [15]. Hypertension is one of the five causes of death in the 

world, more than 70% of the causes of death are related to cardiovascular disease in low and middle income 

countries [3]. Complications caused by hypertension are very diverse. Myocardial infarction can occur 

when the blood vessels cannot supply enough oxygen [1]. 

 

WHO data in 2019 there are 1.28 billion people with hypertension. About a third of adults in the Southeast 

Asian region have hypertension and nearly 1.5 million deaths are associated with hypertension. Myanmar 

has a hypertension percentage of 21.5%, Indonesia has 21.3% and Thailand has a percentage of 23.6%. 

Singapore has the lowest percentage of hypertension in the Southeast Asia region, which is only 16.0% [7]. 

 

The 2018 Riskesdas report found that the prevalence of high blood pressure in Indonesia reached 34.1%. 

The highest provinces are South Kalimantan with 44.13%, East Kalimantan with 39.30% and West 

Kalimantan with 36.99%. North Sumatra Province increased to 29.19% in the 2018 Riskesdas report, with 

measurements made on residents aged 18 years [16]. 

 

According to data from the North Sumatra Provincial Health Office in 2018, as many as 2,891,393 residents 

experienced hypertension. In 2019, the total number of people with hypertension in North Sumatra 

increased to 3,200,454. Data from the Health Office of North Sumatra Province stated that Deli Serdang 

Regency in 2018 there were 474,132 people experiencing hypertension and in 2019 it rose to 484,648 

people. In 2020, hypertension cases in Deli Serdang Regency decreased to 208,431 cases. According to data 

from the Deli Serdang District Health Office in 2019, in the Biru-biru District there were 9,171 residents 

who had hypertension. In 2020 the number of people with hypertension will increase to 9,350 people [16]. 

 

Hypertension is an increase in blood pressure more than normal or systolic blood pressure> 140 and 

diastolic blood pressure> 90 [23]. Hypertension is a multifactorial disease, which is a disease that arises due 

to the interaction of various factors. These factors trigger an increase in blood pressure in a person [9]. 

Factors associated with the development of hypertension are age, genetic factors or marital status, physical 

activity, and body mass index [25]. 

 

Research in Canada shows the risk of increasing body mass index or obesity is caused by a lack of eating 

fruits and vegetables, lack of physical activity and diabetes mellitus, thereby increasing the risk of 

hypertension [18]. Increased body mass index is a special concern for hypertension, this is in line with 

decreased physical activity and excessive eating patterns, increasing the risk of obesity [8]. Obesity and 

smoking habits are associated with the incidence of hypertension [24]. Hypertension can be triggered by a 

poor diet, especially eating high salt [10]. A good diet is to reduce fat and salt and increase vegetables and 

fruit [22]. Factors that increase the risk of hypertension are heart disease, diabetes mellitus, kidney disease 

and stroke [2]. Hypertension and diabetes mellitus increase the risk of stroke and are also correlated with 

coronary heart disease [2]. Stress is also a trigger factor for hypertension [4]. The purpose of this study was 

to analyze the risk factors for hypertension in the Biru-Biru Public Health Center, Biru-Biru District, Deli 

Serdang Regency. 

 

2. RESEARCH METHODS 

The type of research conducted is analytic with a cross sectional approach, namely research that is used to 

study the correlation between risk factors and effect factors. This survey was conducted by observing and 

measuring variables only once at a time. 
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This research was conducted in the Blue-Biru District, Deli Serdang Regency. The research starts from 

March 2022 to July 2022. The target population in this study is the entire population in Biru-Biru District, 

Deli Serdang Regency in 2022. The sampling technique used in this study is Probability Sampling type 

Simple Random Sampling. The criteria for selecting the sample were divided based on inclusion and 

exclusion criteria, namely residents who live in Biru-Biru District, Deli Serdang Regency, residents > 18 

years, residents who are willing to be research subjects, residents who can communicate well. 

 

Research with a cross-sectional survey is very considerate of the proportion of precision in the calculation 

of the sample size. According to the Deli Serdang Health Service, the estimated number of hypertension 

sufferers in the Biru-biru District in 2020 is 9,350 people. The sample size is calculated using the formula in 

the Lameshow book as follows: 

 

𝑛 =  
(𝑧1−𝛼 2⁄ )

2
𝑝(1 − 𝑝)𝑁

𝑑2(𝑁 − 1) + (𝑧1−𝛼 2⁄ )
2

𝑝(1 − 𝑝)
 

 

The samples in this study were 369 people after and had met the inclusion and exclusion criteria. The 

independent variables of this study included gender, age, family history of hypertension, body mass index 

(BMI), diet and smoking habits. Dependent Variables (Bound Variables), the dependent variable is the 

variable that is influenced or that becomes the result because there is an independent variable. The 

dependent variable in this study was the incidence of hypertension. 

 

3. RESULT AND DISCUSSION 

 

3.1 Result 

This research is located in Biru-Biru sub-district which is one of 22 sub-districts in Deli Serdang Regency. 

Univariate analysis included gender, age, family history, body mass index (BMI), habit of consuming salty 

food, habit of consuming fatty foods, habit of consuming fruit and vegetables, smoking habit and the 

incidence of hypertension. 

 

The proportion of hypertension incidence in Biru-Biru District in 2022 can be seen in the following table: 

Distribution of Research Respondents based on Hypertension Incidence 

 

Hypertension 

Criteria 

Frequency Percentage (%) 

Hypertension 130 35.2 

No 

hypertension 

239 64.8 

Total 369 100.0 

 

Distribution of Research Respondents by Gender 

Gender Frequency Percentage (%) 

Man 142 38.5 

Woman 227 61.5 
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Total 369 100.0 

 

Distribution of Research Respondents by Age 

Age Frequency Percentage 

(%) 

Mature 243 65.9 

seniors 126 34.1 

Total 369 100.0 

 

Distribution of Research Respondents based on Family History 

Family History Frequency Percentage (%) 

Yes 93 25.2 

Not 276 74.8 

Total 369 100.0 

 

Distribution of Research Respondents based on Body Mass Index 

Obesity Frequency Percentage (%) 

Yes 122 33.1 

Not 247 66.9 

Total 369 100.0 

 

Distribution of Research Respondents based on Consumption of Salty Foods, Saturated Fats and Fruits and 

Vegetables. 

Habit Factor Frequency Percentage (%) 

Consumption of salty food   

Yes 169 45.8 

Not 200 54.2 

Total 369 100.0 

Consumption of saturated fat foods   

Yes 226 61.2 

Not 143 38.8 

Total 369 100.0 

Consumption of fruit and vegetables   

Yes 334 90.5 

Not 35 9.5 

Total 369 100.0 

 

Distribution of Respondents based on Smoking Habits 

Smoking habit Frequency Percentage 

(%) 

Yes 80 21.7 
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Not 289 78.3 

Total 369 100.0 

 

Bivariate analysis relates risk factors to the incidence of malaria, and looks at the prevalence ratio (PR). 

  

The Relationship of Sex with the Incidence of Hypertension 

Gender Hypertension Incidence PR 

 
Hypertension No 

Hypertension 

 

 (p = 0.580) (p = 0.580)  

Man 53 

(40.8%) 

77 

(59.2%) 

130 

(100.0%) 

89  

 (37.2%)  

Woman 150 1.100 

 (62.8%)  

Total 239  

 (100.0%)  

 

Relationship of Age with Hypertension Incidence 

Age Hypertension Incidence PR 

 
Hypertension No 

Hypertension 

 

 (p = 0.000) (p = 0.000)  

Mature 66 

(50.8%) 

64 

(49.2%) 

130 

(100.0%) 

177  

 (74.1%)  

seniors 62 0.535 

 (25.9%)  

Total 239  

 (100.0%)  

 

Relationship of Family History with Hypertension Incidence. 

Family 

History 

Hypertension Incidence PR 

 
Hypertension No 

Hypertension 

 

 (p = 0.022) (p = 0.022)  

Yes 41 

(31.5%) 

89 

52  

 (21.8%)  

Not 187 1.367 



R. Sitepu and E. Nugraha, 2022                                                                              Azerbaijan Medical Journal 

 

5562 
 

 (68.5%) 

130 

(100.0%) 

(78.2%)  

Total 239  

 (100.0%)  

 

Relationship Between Body Mass Index and Hypertension Incidence 

Body 

mass 

index 

Hypertension Incidence PR 

 
Hypertension No 

Hypertension 

 

 (p = 0.000) (p = 0.000)  

Obesity 
66 

(50.8%) 

64 

(49.2%) 

130 

(100.0%) 

56  

 (23.4%)  

No 

Obesity 
183 2,088 

 (76.6%)  

Total 239  

 (100.0%)  

 

The Relationship between Consuming Salty Foods with the Incidence of Hypertension 

Salty 

Consumption 

Hypertension Incidence PR 

 
Hypertension No 

Hypertension 

 

 (p = 0.993) (p = 0.993)  

Yes 59 

(45.4%) 

71 

(54.6%) 

130 

(100.0%) 

110  

 (46.0%)  

Not 129 0.983 

 (54.0%)  

Total 239  

 (100.0%)  

 

The Relationship Between Consuming Saturated Fat Foods with Hypertension Incidence 

Consumption 

of Saturated 

Fat 

Hypertension Incidence PR 

 
Hypertension No 

Hypertension 
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 (p = 1000) (p = 1000)  

Yes 80 

(61.5%) 

50 

(38.5%) 

130 

(100.0%) 

146  

 (61.1%)  

Not 93 1.012 

 (38.9%)  

Total 239  

 (100.0%)  

 

The Relationship Between Consuming Fruits and Vegetables with the Incidence of Hypertension 

Consumption 

of Fruits and 

Vegetables 

Hypertension Incidence PR 

 
Hypertension No 

Hypertension 

 

 (p = 0.292) (p = 0.292)  

Yes 9 

(6.9%) 

121 

(93.1%) 

130 

(100.0%) 

26  

 (10.9%)  

Not 213 0.709 

 (89.1%)  

Total 239  

 (100.0%)  

 

Relationship Between Smoking and Hypertension Incidence 

Smoke Hypertension Incidence PR 

 
Hypertension No 

Hypertension 

 

 (p = 0.330) (p = 0.330)  

Yes 24 

(18.5%) 

106 

(81.5%) 

130 

(100.0%) 

56  

 (23.4%)  

Not 183 0.818 

 (76.6%)  

Total 239  

 (100.0%)  

 

Multivariate Analysis 

Multivariate analysis was used to analyze how much influence several risk factors had on the incidence of 

hypertension. Logistic regression test was used with the enter method, namely by entering all dichotomous 

independent variables into the logistic regression model with the condition that p < 0.025 was carried out at 

the time of bivariate analysis. 
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Logistics Regression Test Results on Hypertension Incidence in Biru-Biru District 

Variable B Sig. OR 95% CI 

Lower Upper 

Age -1.159 0.000 0.314 0.194 0.508 

Family 

History 

0.563 0.036 1,756 1.038 2,969 

Body 

mass 

index 

1,235 0.000 3,438 2,132 5.544 

Constant -0.799 0.205 0.450   

 

Based on the results of multivariate analysis, the most dominant risk factor can be seen from the largest OR 

value. The most dominant risk factor influencing the incidence of hypertension is the Body Mass Index 

(BMI) variable with OR = 3,438. Based on the OR = 3,438 test with p<0.05, respondents who are obese 

have a 3.4 times greater risk of developing hypertension compared to people who do not have obesity. 

Based on the OR = 1.756 test with p <0.05, respondents who have a family history have a 1.7 times greater 

risk of developing hypertension compared to people who do not have a family history. Based on the test OR 

= 0.314 with p <0.05, adult respondents between the ages of 17-44 years have a 0.3 times greater risk of 

developing hypertension compared to elderly respondents aged 45 years and over. 

 

4. Discussion 

 

4.1 Univariate Results 

The proportion of hypertension in Biru-Biru District was 35.2%, while those without hypertension were 

64.8%. The characteristics of the respondents who participated as much as 61.5% were women, so the 

number of men was considered unbalanced. This is caused by several factors, namely the study was 

conducted in the morning when men started working. The age of adult respondents has a percentage of 

65.9%, which is almost of all respondents. The elderly age group that is >65 years old has a percentage of 

34.1%. Respondents who have obesity have a percentage of 33.1%, while those who are not are 66.9%. The 

percentage of respondents who have the behavior of consuming salty is 45.8%. 

 

Respondents who have the behavior of consuming saturated fat foods have a percentage of 61.2%. One of 

the foods that contain saturated fat is fried food. Fried food is an alternative for the community as a side 

dish or as a snack because of local habits and cultural factors. The percentage of respondents who like to 

consume fruits and vegetables is 90.5%. Almost all respondents like to eat fruit and vegetables. The 

percentage of respondents who smoked was very small, namely 21.7%. This is due to the large number of 

female respondents. Smoking behavior among women is still considered taboo compared to smoking 

behavior among men. 

 

4.2 Discussion of Bivariate Results 

Relationship of Sex with Hypertension Incidence in Biru-Biru District, Deli Serdang Regency. The results 

of this analysis also show that the proportion of hypertension is more experienced by women than men. 

Based on research that has been carried out in the Blue-Biru District, using the Chi Square analysis test, it 

was found that the P value = 0.580. The interpretation is that there is no relationship between gender and the 

incidence of hypertension in Biru-Biru District. PR value > 1, meaning that the male gender is at great risk 

for the incidence of hypertension. This states that there is no relationship between gender and the incidence 
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of hypertension. The study also stated that the number of respondents was dominated by women. Female 

gender has a relationship with the occurrence of hypertension [6] 

 

Relationship of Age with Hypertension Incidence in Biru-Biru District, Deli Serdang Regency. The results 

showed that the number of adult respondents (aged 17-44 years) who had hypertension was 66 people or 

50.8%, while adult respondents who did not have hypertension were 177 people or 74.1%%. The results of 

statistical tests obtained p value = 0.000, which means that there is a significant difference between the ages 

of respondents who suffer from hypertension and those who do not suffer from hypertension. PR value <1, 

meaning that the adult age group has a small risk of hypertension compared to the elderly age group. 

Increasing age causes the risk of hypertension, because there are changes in the arteries such as being wider 

and stiffer [27]. The high proportion of hypertension starts from the age of 40 years, which means that the 

older the age, the higher the risk of suffering from hypertension. The high incidence of hypertension is 

caused by changes in the structure of blood vessels, thereby increasing systolic blood pressure [12]. 

 

Relationship of Family History with Hypertension Incidence in Biru-Biru District, Deli Serdang Regency. 

The results showed that the number of hypertensive respondents who had a family history of hypertension 

was 41 people or 31.5%, while the number of hypertensive respondents who had a family history of 

hypertension was much more, namely 52 people or 21.8%. The study used the Chi Square analysis test, it 

was found that the p value = 0.052. The interpretation of this value is that there is a significant relationship 

between family history and the incidence of hypertension in Biru-Biru District. PR value > 1, meaning that 

family history is a risk factor for increasing the incidence of hypertension. This shows that there is a 

relationship between family history and the incidence of hypertension. The number of respondents who 

suffer from hypertension and have a family history of hypertension is almost half of the total sample, 

namely 51 people (57.3%). The p value = 0.022, which means that there is a relationship between family 

history and the incidence of hypertension. Hypertension tends to be passed down to the next generation. 

This factor cannot be eliminated but can be anticipated by carrying out routine controls [19]. 

 

Relationship between Body Mass Index and Hypertension Incidence in Biru-Biru District, Deli Serdang 

Regency. The results showed that the number of obese respondents who had hypertension was 66 people 

(50.8%) and the number of respondents who were obese but did not have hypertension was 56 people 

(23.4%). The study used the Chi Square analysis test, it was found that the p value = 0.000. The 

interpretation of this value is that there is a significant relationship between Body Mass Index and the 

incidence of hypertension in Biru-Biru District. PR value >1, meaning that obesity is a risk factor for 

increasing the incidence of hypertension, increasing body mass index, especially obesity, increasing the risk 

of hypertension [26]. 

 

Respondents who are obese have a 2.8 times risk of triggering hypertension compared to respondents who 

are not obese. The lack of activity accompanied by a poor lifestyle makes a person obese and hypertensive 

[13]. Sitting for too long results in reduced levels of fat-breaking enzymes in the body. This causes fat 

cannot be broken down and accumulates, causing obesity [14]. 

 

Relationship of Consuming Salty Food with Hypertension Incidence in Biru-Biru District, Deli Serdang 

Regency. The results showed that the number of respondents who consumed salty food and had 

hypertension was 59 people (45.4%) while the number of respondents who consumed salty food but did not 

have hypertension was 110 people (46.0%). The study used the Chi Square test, it was found that the p 

value = 0.993. The interpretation of this value is that there is no significant relationship between consuming 

salty foods and the incidence of hypertension in Biru-Biru District. PR value <1, meaning that the group 
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that consumes salt has a small risk of hypertension compared to the group who does not like to consume 

high-salt content. This is probably because the amount and frequency of sodium consumed by respondents 

cannot be estimated with certainty. In theory, foods that are high in salt can cause hypertension and in 

patients with hypertension with medication, it is expected to avoid foods that are high in salt [29]. 

 

The Relationship between Consuming Saturated Fat Foods with Hypertension Incidence in Biru-Biru 

District, Deli Serdang Regency. The results showed the number of respondents who consumed saturated fat 

foods and had hypertension were 80 people (61.5%) while respondents who consumed saturated fat foods 

but did not have hypertension were 146 people (61.1%). The study used Chi Square analysis test, it was 

found that the p value = 1,000. The interpretation of this value is that there is no significant relationship 

between consuming saturated fat foods and the incidence of hypertension in Biru-Biru District. PR value = 

1, meaning that the risk factor for consuming fatty foods does not show a relationship with the incidence of 

hypertension. Perhaps this is because the amount and frequency of saturated fat consumed by respondents 

cannot be estimated with certainty. Consumption of excess saturated fat can cause increased cholesterol 

levels so that the accumulation of saturated fatty acids in the blood vessels. Over time, saturated fatty acids 

form a plaque [17]. 

 

The Relationship between Consuming Fruits and Vegetables with Hypertension Incidence in Biru-Biru 

District, Deli Serdang Regency. The results showed that the number of respondents who consumed fruits 

and vegetables and suffered from hypertension was 9 people (6.9%) while the number of respondents who 

consumed fruits and vegetables but did not suffer from hypertension was 26 people (10.9%). The study 

used Chi Square analysis test, it was found that the p value = 0.292. The interpretation of this value is that 

there is no significant relationship between consuming fruits and vegetables and the incidence of 

hypertension in Biru-Biru District. PR value <1, meaning that the group that consumes fruits and vegetables 

has a small risk of hypertension. However, other studies have shown that people who do not like to eat 

vegetables or fruits increase the risk of developing hypertension [28]. 

 

The Relationship of Smoking with Hypertension Incidence in Biru-Biru District, Deli Serdang Regency. 

The results showed that the number of respondents who smoked and had hypertension were 24 people 

(18.5%) while the number of respondents who smoked but did not have hypertension were 56 people 

(23.4%). The study used the Chi Square analysis test, it was found that the p value = 0.330. The 

interpretation of this value is that there is no significant relationship between smoking and the incidence of 

hypertension in Biru-Biru District. PR value <1, meaning that the smoking group has a small risk of 

hypertension compared to the non-smoking group. Perhaps this is because the number of respondents who 

smoke is less than the number who do not so it is not balanced. 

 

4.3 Discussion of Multivariate Results 

The results of the multivariate study showed that the most dominant variable in influencing the incidence of 

hypertension was Body Mass Index (BMI) with OR = 3,438 and p = 0.000 (95% CI 2.132 5.544). This 

shows that respondents who suffer from hypertension are 3.43 times more likely to be obese compared to 

respondents who are not hypertensive. Other variables that affect the incidence of hypertension besides 

Body Mass Index are family history with OR = 1.756 and p value = 0.036 (95% CI 1.038 - 2.699) and age 

variable with OR = 0.314 and p value = 0.000 (95% CI 0.194 - 0.508). 

 

Hypertension with an increased body mass index increases the risk of cardiovascular disease and sudden 

death [15]. Early education is needed to prevent hypertension such as achieving the ideal body mass index 

by changing lifestyle [11]. Patients with hypertension are expected to be aware of complications with 
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regular medication and control blood pressure regularly to achieve normal blood pressure [21]. 

 

Physical activity also plays an important role in reducing body mass index, thereby reducing the risk of 

hypertension [5] and the role of the community, the government in this case the service provider is further 

enhanced to be able to jointly prevent the adverse effects of hypertension [6]. 

 

5. CONCLUSION 

From this research, it can be concluded that the proportion of hypertension in Biru-Biru District, Deli 

Serdang Regency is 35.2%. The risk factors associated and significant with the incidence of hypertension 

were age (p value = 0.000), family history (p-value = 0.052) and Body Mass Index or BMI (p-value = 

0.000). Other factors such as gender, consumption of salty foods, consumption of saturated fat foods, 

consumption of fruits and vegetables and smoking did not have a significant relationship with the incidence 

of hypertension in Biru-Biru District, Deli Serdang Regency. 

 

The most dominant risk factor for hypertension is Body Mass Index (BMI), which has the largest OR value 

of 3,438, then followed by other factors such as family history and age. 
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