
 

 

 

 MEDICAL AND HEALTH SCIENCE JOURNAL 2024 AUGUST, VOL 08 (02)   

 

 

Medical And Health Science Journal 

Available at http://journal2.unusa.ac.id/index.php/MHSJ ; DOI: 10.33086/mhsj.v7i02.4580 

pISSN 2549-7588. eISSN 2549-75961 

 

 

ORIGINAL ARTICLE 

The Relationship between Body Mass Index and Blood Pressure 

Control in Hypertension Patients at the Sukawati I Community Health 

Center, Gianyar Regency 
I Gede Ketut Deny Patmantha Putra Tjahyadi1*, Anak Agung Gede Budhitresna2, Dewa Ayu 

Agung Alit Suka Astini3  
1Student of the Faculty of Medicine and Health Sciences, Warmadewa University 

2Department of Internal Medicine Specialist, Faculty of Medicine and Health Sciences, Warmadewa 

University 

3Department of Anatomy-Histology, Faculty of Medicine and Health Sciences, Warmadewa University 

 
ARTICLE INFO 
 

Article history: 

Received: June 25, 2023 

Received in revised form; 

September 29, 2024 

Accepted: 

October 19, 2024 

 

 

 

 

Keywords:  
Hypertension, BMI, Blood 

Pressure Control  

 

 

 

 
 

*Correspondent Author: 
denypatmanta@gmail.com  

 

 

 

 

 

 

 

 

 

 

ABSTRACT 

Background: Being overweight or obese is one of the factors that cause an 

increase in blood pressure. The bigger a person's body, the more blood is 

needed to supply nutrients and oxygen to other tissues and muscles. Bali 

Province, especially Gianyar Regency, has a relatively high number of 

hypertension sufferers. The highest estimate of hypertension sufferers is in 

the working area of the Sukawati I Public Health Center, with a prevalence 

of 8.55% of the total in Gianyar Regency of 17.35%. This research aims to 

determine the relationship between body mass index and blood pressure 

control in hypertensive patients at the Sukawati I Public Health Center, 

Gianyar Regency.  

Methods: The research design used was analytic observational with a cross-

sectional approach. The number of research subjects, namely 83 people, was 

taken by consecutive sampling technique. Data analysis will be carried out 

univariately and bivariate using the chi-square test method with a 

confidence level of 95% (p < 0.05).  

Results: The results of the univariate analysis showed that the majority of 

study subjects were aged 51-60 years (60.2%), were female (66.3%), most 

had normal BMI (66.3%), and 66.3% of subjects with hypertension were 

classified as have controlled blood control. Based on the results of statistical 

tests, a value of p = 0.003 (p < 0.05) was obtained, which indicated a 

significant relationship between body mass index and blood pressure control 

in hypertensive patients at the Sukawati I Public Health Center, Gianyar 

Regency. Conclusion: The results of this study indicate that the increasing 

BMI status of hypertensive patients will tend to have uncontrolled blood 

pressure. 
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Introduction  

Hypertension is a health problem that receives 

serious attention in every world. Hypertension is an 

important risk implication of cardiovascular 

diseases such as stroke, heart problems, kidney 

disease, and heart attacks(1). Based on data from the 

World Health Organization (WHO), it is estimated 

that 1.28 billion adults aged 30 to 79 years in 

several countries suffer from high blood pressure(1). 

Basic Health Research (Riskesdas) states that the 

high blood pressure level in Indonesia is 34.1%(2). 

Riskesdas data for 2018 shows Bali Province has a 

hypertension prevalence rate of 30.97%. Data from 

Riskesdas for the Province of Bali in 2020 showed 

that Gianyar Regency had 89,603 cases of 

hypertension sufferers at the age of >15 years, but 

only 18,773 patients, or 21% received health 

services(3). According to the Gianyar Regency 

health profile data for 2020, the highest incidence 

of hypertension is in the working areas of the Ubud 

I, Gianyar II, Sukawati II, and Sukawati I Health 

Centers(4). The total estimation of hypertension 

sufferers in the working area of the Sukawati I 

Health Center is 10,872 people out of a total 

population of 127,050 people. In comparison, only 

1,196 people have just received health services. 

The number of sufferers receiving this health 

service when compared to the public health centers 

with the other highest incidence of hypertension is 

still very far away. As a comparison, the working 

area of Ubud I, with the highest incidence of 

hypertension has an estimated number of 

hypertension sufferers of 4,811 people and those 

who have received health services totaling 3,160 

people(4). In this case, each working area of the 

public health centers must have an active role in 

capturing and providing health services to people 

with hypertension because hypertension is 

classified as one of the top 10 diseases and ranks 

2nd(4). 

Hypertension is a condition in the composition of 

the blood circulation which increases blood 

pressure above the standard limit, which is above 

140/90 mmHg(5). High blood pressure becomes 

very dangerous if the patient does not control blood 

pressure so that it is below 140/90 mmHg, because, 

in a long time it can cause various complications. 

The high incidence of hypertension is caused by 

risk factors that can be divided into two 

components: components that cannot be changed 

and those that can be changed. Components that 

cannot be altered consist of gender, race, age, and 

heredity. Components that can be changed include 

obesity, stress, smoking, lack of exercise, and 

hyperlipidemia(6). The National Health and 

Nutrition Examination Survey III (NHANES III) 

says that the increase in hypertension in obese men 

is 42% and in women with obesity is 38%. 

Hypertension with obesity has a relationship as 

illustrated by increased plasma volume and cardiac 

output (output), hyperinsulinemia or insulin 

resistance, increased activity of sympathetic nerve 

structures, sodium retention, and dysregulation of 

salt regulating hormone. The blood that the body 

needs to carry nutrients and oxygen to all organs 

will increase with the increase in one's body size(6). 

The assessment of whether a person is included in 

the obese category or not, which is often used is by 

using anthropometry. Anthropometric 

measurements consist of various methods, one of 

which is by measuring Body Mass Index (BMI)(7). 

Previous research has suggested that there is a link 

between BMI and blood pressure in people with 
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hypertension, where respondents with obesity are 

more likely to have hypertension (91.3%) than non-

obese respondents who have hypertension 

(58.2%)(8). The results of other studies also convey 

that a high prevalence rate of obesity will increase 

the prevalence rate of hypertension. In contrast, 

other studies suggest that there is no relevant link 

between BMI and the incidence of hypertension(9). 

Based on the background above, researchers are 

very interested in getting the answer by carrying out 

scientific evidence through a study that focuses on 

finding out whether there is a relationship between 

body mass index and blood pressure control in 

hypertension sufferers who are at the Sukawati I 

Health Center, Gianyar Regency, Bali. 

  

Methods 

The method used in this study is an analytic 

observational survey with a cross-sectional method. 

This research was conducted at the Sukawati I 

Public Health Center, Sukawati District, Gianyar 

Regency from August to November 2022. The 

population was high blood pressure sufferers aged 

18-60 years who routinely came for control and the 

number of samples taken was 83 people who met 

the criteria set has been determined. The primary 

data measured were blood pressure, weight, and 

height. The instrument used to measure blood 

pressure control utilizes a mercury tension meter 

with the Riester brand. Weight measurement uses a 

digital weight scale with the Onemed brand and a 

stature meter with the Onemed brand for height 

measurements. Furthermore, the data will be 

analyzed using the Chi-Square test with the SPSS 

program. This research was approved based on an 

ethical clearance letter from Udayana University 

issued on October 27, 2022. 

Results  

Characteristics of Respondents 

Based on the research that has been done, it shows 

that the sufferers of high blood pressure at the 

Sukawati I Health Center, Sukawati District, 

Gianyar Regency mainly occur in the female sex, 

namely 55 people (66.3%). The age distribution of 

the study subjects showed that high blood pressure 

sufferers at the Sukawati I Health Center, Sukawati 

District, Gianyar Regency mostly occurred in the 

age range of 51-60 years, namely 50 people 

(60.2%). 

Table 1. Distribution of Gender and Age of Study 

Subjects 

Variable 
Total 

(n), (%) 

Gender 

Man 28 (33,7) 

Woman 55 (66,7) 

Age 

18-30 Years 

31-40 Years 

41-50 Years 

2 (2,4) 

6 (7,2) 

25 (30,1) 

51-60 Years 50 (60,2) 

Source: Research Data, 2022 
 

The distribution of the study subjects' body 

mass index showed that most people with high 

blood pressure at the Sukawati I Public Health 

Center, Sukawati District, Gianyar Regency 

had a normal BMI, namely 55 people (66.3%). 
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Figure 1. Distribution of Body Mass Index of 

Study Subjects 

The distribution of blood pressure control in the 

study subjects showed that 55 people (66.3%) had 

controlled blood pressure at the Sukawati I Public 

Health Center, Sukawati District, Gianyar 

Regency. 

 

Figure 2. Distribution of Blood Pressure Control 

of Study Subjects 

Correlation Test Between Body Mass Index And 

Blood Pressure Control 

Based on the analysis that has been done, it shows 

that most of the study subjects with normal body 

mass index have controlled blood pressure, namely 

40 people (72.7%). Most study subjects with 

overweight body mass index had controlled blood 

pressure, namely 14 people (70%). While study 

subjects with obesity body mass index I mostly had 

uncontrolled blood pressure, namely seven people 

(87.5%). 

Based on the analysis that has been carried out, a p-

value of 0.003 is significant at the 95% confidence 

level, which is substantial or there is a relationship 

between body mass index and blood pressure 

control in hypertension sufferers at the Sukawati I 

Health Center, Gianyar Regency. Hypertensive 

patients with obesity body mass index status tend 

to have uncontrolled blood pressure compared to 

hypertensive patients with normal body mass index 

status and are overweight. 

Table 2. Correlation Test Between Body Mass 

Index and Blood Pressure Control 

BMI 

Hypertension 

p Controlled 

n (%) 

Uncontrolled 

n (%) 

Normal 40 (72,7) 15 (27,3)  

   

0,003

* Overweight 
14 (70) 6 (30) 

Obese class 

I 
1 (12,5) 7 (87,5)  

*statistically meaningful 

 

 

Discussion  

Prevalence Of Controlled And Uncontrolled 

Hypertension 

Based on the research that has been done, it shows 

that the prevalence of blood pressure control in 

people with high blood pressure at the Sukawati I 

Public Health Center, Sukawati District, Gianyar 

Regency has controlled blood pressure, namely 55 

people (66.3%). 

This is in line with research conducted by Almira 

in 2013. In this study, out of 128 respondents, it was 

found that the number of respondents who had 

controlled blood pressure was more than those who 

had uncontrolled blood pressure. This is caused by 

respondents who have paid attention to a healthier 

lifestyle in terms of food intake, physical activity, 

not smoking, and taking antihypertensive drugs 

regularly. This dramatically impacts blood pressure 
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in people with hypertension because many other 

factors can affect blood pressure, such as salt 

intake, level of stress experienced, physical 

activity, and body mass index(10). 

This study is also in line with research conducted 

by Jayanti et al. in 2013, which found that more 

people with hypertension have controlled blood 

pressure. This is caused by increased patient 

knowledge about the various causes and risk factors 

for hypertension, which indirectly impact better 

behavior in controlling blood pressure so that blood 

pressure remains under control. Patient knowledge 

about hypertension also affects patient adherence in 

carrying out treatment. Patients with good 

knowledge about hypertension will adhere to 

treatment, where treatment is an essential factor in 

controlling blood pressure in people with 

hypertension. Along with increasing knowledge 

about hypertension, people with hypertension can 

better manage their condition so that sufferers have 

controlled blood pressure(11). 

Research conducted by Awan in 2018 also found 

that the average hypertension sufferer has 

controlled blood pressure. Most of the respondents 

in Awan's study had an age range of 46-55 years 

(37.23%). The older a person is, the wiser they are 

in making decisions, the more experience they gain, 

and the more things they do so that they increase 

their knowledge, especially information about the 

condition of hypertension. Age affects one's 

mindset, and mindset influences one's behavior. 

Age will be an indicator in every decision that 

refers to each experience(12). 

This differs from research by Budi and Mahalul in 

2016, which found that people with hypertension 

tend to have uncontrolled blood pressure. This can 

be caused by the habit of people with hypertension 

who consume coffee and salt. Coffee contains 

caffeine which has a competitive antagonistic effect 

on adenosine receptors. Adenosine is a 

neuromodulator that influences several functions in 

the central nervous system. This impacts 

vasoconstriction and increases total peripheral 

resistance, increasing blood pressure. Excessive 

salt consumption causes a buildup of fluid in the 

body because it will attract fluids outside the cells 

so they don't come out, increasing blood volume 

and pressure(13). 

Donghao et al. also obtained a different study in 

2018. In this study, it was found that hypertension 

sufferers had uncontrolled blood pressure. This 

study found that hypertensive patients who had 

taken medication but did not control their blood 

pressure had an increased risk of all causes and 

death from Cardiovascular Disease (CVD) 

compared to normotensive adults. The results of 

this study are related to several risk factors. High-

risk factors with the majority of subjects in this 

group is found to be older, black race, obesity, 

diabetes, and low educational status. Patient non-

adherence to hypertension drugs (for example, 

inadequate doses or wrong types of 

antihypertensive medications) can also increase the 

risk of death in hypertensive patients undergoing 

treatment but with uncontrolled blood pressure(14). 

Body Mass Index Of Hypertension Patients 

In this study, the distribution of the body mass 

index of the research subjects showed that most of 

the people with high blood pressure at the Sukawati 

I Public Health Center, Sukawati District, Gianyar 

Regency had a normal BMI, namely 55 people 

(66.3%). 

This research is supported by Yoel et al. in 2017, 

which found that hypertension sufferers based on 
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BMI were in the normal category. This can be 

caused by less physical activity. Lack of physical 

activity is a risk factor for hypertension. People 

with less physical activity tend to have a higher 

heart rate, so the heart muscle must work harder 

with each contraction. The stronger and more 

frequently the heart muscle pumps, the greater the 

pressure on the arteries(15). 

This is also supported by research conducted by 

Angelia in 2019 which found that people with 

hypertension tend to have normal BMI status. 

Patients with hypertension are not only influenced 

by BMI status but can also be influenced by other 

factors such as age. With the increasing age of a 

person, the incidence of high blood pressure 

(hypertension) will be higher. This is because in old 

age, there are structural and functional changes in 

the peripheral vascular system, which are 

responsible for changes in blood pressure that occur 

in old age(16). 

A different study was obtained by Agnes and 

Evelin in 2020, which found that more people with 

hypertension were in the obese BMI category. 

Obesity results in increased deposition of fatty 

acids in the heart muscle, which impacts left 

ventricular dysfunction and changes the hormone 

regulatory system, namely the renin-angiotensin 

system. This results in salt retention and increased 

blood pressure. Apart from body fat in general, the 

accumulation of abdominal fat (high waist 

circumference) is a cause of hypertension(17). 

A different thing was also found by Ikhya et al. in 

2018 most hypertension sufferers were in the 

obesity category. There is a role in the 

inflammatory process in hypertension, which is 

produced from fat cells, which causes them to 

become sensitive to lipolysis and have higher levels 

of inflammatory cytokines. If this process 

continues, it will develop into more severe 

hypertension and result in end-organ damage(18). 

The Relationship Between Body Mass Index 

And Blood Pressure Control 

According to the bivariate analysis using the Chi-

Square test with a p-value of 0.003 it means that at 

the 95% confidence level it is stated to be 

significant or it means that there is a relationship 

between body mass index and blood pressure 

control in hypertension sufferers at the Sukawati I 

Health Center, Gianyar Regency. Body mass index 

has a significant impact on the incidence of 

hypertension. An increase in BMI value will be 

followed by a rise in blood pressure, which 

indicates that the higher a person's BMI value, the 

higher the chance of developing hypertension(19). 

In this study, respondents who were obese tended 

to have uncontrolled blood pressure. This aligns 

with research by Ebrahim and Smith, who tested 

eight experimental people who were examined to 

see the effect of weight loss on blood pressure. 

After experimenting, it was concluded that weight 

gain is associated with increased blood pressure. 

Meanwhile, weight loss results in a decrease in 

blood pressure. The reduction in blood pressure 

was in the range of 5.2 mmHg both systolic and 

diastolic for various levels of weight loss(19). 

A study conducted by Hammami et al. found that 

patients with uncontrolled blood pressure tend to be 

obese and have a higher BMI. Among patients who 

are overweight or obese, there is a correlation 

between the prevalence of uncontrolled blood 

pressure and the severity of obesity (71.5% in 

overweight people, 74.8% in moderately obese 

patients, and 79.4% in severely obese patients)(20). 
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Research conducted by Erika Maryani et al. also 

found that people with hypertension tend to be 

obese. The results showed that out of 84 

respondents, 47 respondents were obese, 30 of 

them suffered from hypertension and 17 

respondents did not suffer from hypertension. 

Meanwhile, of the 37 respondents who were not 

obese, 12 of them suffered from hypertension and 

25 respondents did not suffer from hypertension. 

This research also aligns with Hasanah et al. which 

states that hypertension and obesity are 

interconnected because the more extensive a 

person's body, the more blood is needed to supply 

oxygen and nutrients to body tissues. The leading 

causes of hypertension in obesity are related to 

increased body volume, cardiac output, and 

decreased systemic vascular resistance(20). 

Being overweight and obese are one of the 

characteristics of people with hypertension. Heart 

function in people with obesity conditions must 

work harder to pump blood throughout the body. 

Losing weight strongly correlates with reducing 

blood pressure in obese individuals. The pumping 

power of the heart and circulation of blood volume 

in obese patients with hypertension is higher than 

in hypertensive patients with average weight. The 

pathophysiology focuses on three main things: 

autonomic disorders, insulin resistance, and 

structural and functional abnormalities of blood 

vessels(8).  

This differs from a study by Almira which found no 

relationship between blood pressure control and 

body mass index in hypertension sufferers. Based 

on the theory, body mass index is related to 

hypertension, but other factors impact increasing 

blood pressure. BMI status has no relationship with 

the incidence of hypertension caused by other 

influencing factors such as sodium intake. 

Respondents have normal BMI but have excessive 

sodium intake, which can cause blood pressure to 

increase(10). Research conducted by Kaizhi et al. 

also found something different, namely that there 

was no relationship between BMI and 

hypertension. People with obesity are more willing 

to have their physical condition checked so that the 

disease can be detected and treated earlier, and they 

are also more compliant with doctors' treatment 

plans. The increase in the sympathetic system is 

also in line with the results of cross-tabulations 

between obesity and stress events, namely it was 

found that stress events were more common in 

older adults who were not obese. Sympathetic 

nerve activity that regulates nerve and hormone 

function can cause an increase in heart rate, 

narrowing of the arteries and increased retention of 

water and sodium(10). 

 

Conclusion  

Based on the analysis and discussion above, it can 

be concluded that most hypertension sufferers at 

the Sukawati I Public Health Center, Sukawati 

District, Gianyar Regency, have controlled blood 

pressure and a normal BMI. There is a relationship 

between body mass index and blood pressure 

control in hypertensive patients at the Sukawati I 

Public Health Center, Gianyar Regency. 

Hypertensive patients with obesity body mass 

index status tend to have uncontrolled blood 

pressure compared to hypertensive patients with 

normal body mass index status and are overweight. 
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