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ABSTRACT 

INTRODUCTION. The prevalence of prehypertension in Indonesia is 48,4%. Obesity is one of the risk factors for 

developing prehypertension. Obesity can be measured using body fat percentage. A high body fat percentage will increase 

the level of plasma angiotensinogen, renin, the activity angiotensin-converting enzyme, and aldosterone. These factors 

contribute to higher blood pressure. This study aims to determine whether there is a significant association between body 

fat percentage and incidence of prehypertension. 

METHODS. This study is an analytic study with cross-sectional study approach. Data collection was carried out with a 

total of 106 respondents aged around 17- 22 years. This researched was conducted from August to September 2019 at the 

Faculty of Medicine and Health Science of Atma Jaya. The research data were collected through filling out a demographic 

questionnaire, blood pressure measurement using sphygmomanometer, and body fat percentage measurement using 

bioelectrical impedance analysis. Bivariate analysis of the association between gender and blood pressure, the association 

between gender and body fat percentage, and the association of body fat percentage with blood pressure were analyzed 

using the chi-square method. 

RESULTS. The bivariate analysis shows that there is a significant association between gender and blood pressure 

(p=0,001), the association between gender and body fat percentage (p=0,000) and the association between body fat 

percentage and the incidence of prehypertension (p=0,000) with OR = 3,992 

CONCLUSION. A high body fat percentage is a risk factor for developing prehypertension. 
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INTRODUCTION 

Based on the Eighth Joint National Committee on Prevention, Detection, Evaluation and 

Treatment of High Blood Pressure (JNC-8), prehypertension is defined as a condition when systolic 

blood pressure reaches 120 - 139 mmHg, and diastolic blood pressure reaches 80-89 mmHg.1 

Prevalence of prehypertension In the Asian region is quite high. It is known that the prevalence of 

prehypertension in Indonesia is 48.4%.2 According to research by Peltzer et al. In 2017, the 

prevalence of prehypertension among students in Indonesia was 11.5%. 3 

The incidence of prehypertension deserves further attention because it can increase a person's 

risk for hypertension and other cardiovascular diseases. Prehypertension can increase a person's risk 

of developing hypertension and cardiovascular disease. Individuals with prehypertension have 2-3 

times the risk of developing hypertension than normotensive individuals. 4 

One of the risk factors for prehypertension is obesity. Obesity is defined as a state of excess 

adipose tissue in the body.5 Obesity can be measured by calculating the percentage of body fat. 

Percentage of body fat is the proportion between fat mass and lean body mass multiplied by 100 per 

cent.6 A high percentage of body fat is associated with an increased risk of hypertension and 

prehypertension. 7 According to research conducted by Ye et al. A high percentage of body fat can 

increase blood pressure, thus triggering the incidence of prehypertension and hypertension.8 Besides, 

according to research conducted by Phillips et al., body fat percentage can be a better indicator of 

obesity and cardiometabolic disease risk than body mass index (BMI).9 

The purpose of this study was to determine the relationship between the percentage of body fat 

and the incidence of prehypertension in preclinical students of the Faculty of Medicine and Health 

Sciences, Universitas Atma Jaya. This research is expected to provide information for other 

researchers and to develop this research topic so that it can be widely used. 

 

METHOD 

This research is an analytical study with a cross-sectional study approach.  This research was 

conducted from August to September 2019 at the Faculty of Medicine and Health Sciences, 

Universitas Atma Jaya, Indonesia, with a total of 106 respondents aged around 17-22 years. Data 

were obtained through filling out demographic questionnaires. Blood pressure was measured using a 

sphygmomanometer—the percentage of body fat with bioelectrical impedance analysis. Bivariate 

analysis of the relationship between gender, blood pressure and the percentage of body fat were using 

the chi-square. 
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RESULTS 

Table 1 shows the demographic characteristics of FKIK UAJ preclinical students. One 

hundred six respondents consisted of 42 (40.4%) female respondents, and 65 (59.6%) male 

respondents. There were 44 (41.5%) respondents with an average body fat percentage and 62 (58.5%) 

respondents with a high body fat percentage. There were 53 (50%) respondents with normotensive 

blood pressure and 53 (50%) respondents with prehypertensive blood pressure. 

Table 2 shows the results of the bivariate analysis of the relationship between sex and blood 

pressure using the chi-square test. There was a significant relationship between male gender and the 

incidence of prehypertension (p = 0.001). 

Table 3 shows the results of the bivariate analysis of the relationship between sex and body 

fat percentage using the chi-square test. There is a significant relationship between male gender and 

body fat percentage (p = 0.000). 

Table 4 shows the results of the bivariate analysis of the relationship between body fat 

percentage and the incidence of prehypertension using the chi-square test. There was a significant 

relationship between the percentage of body fat and the incidence of prehypertension (p = 0.000). 

Respondents with a high percentage of body fat have a 3.9 times greater risk of developing 

prehypertension compared to respondents who have a normal body fat percentage (OR: 3.992) 

Table 1. Participant characteristic 

Characteristic n % 

Gender   

Male 42 40,4 

Female 64 59,6 

Total 106 100 

Body Fat Percentage   

Normal   

Male (8,0 – 19,9%) 7 16,7 

Female (21,0 – 32,9%) 37 83,3 

Total 44 100 

High   

Male (≥20,0%) 35 56,5 

Female(≥33,0) 27 43,5 

Total 62 100 
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Blood Pressure   

Normotension (systole <120 mmHg and 

diastole <80 mmHg) 

Male 12 23,5 

Female 41 76,5 

Total 53 100 

Prehypertension (systole 120 – 

139 mmHg or diastole 80 – 89 

mmHg) 

 

Male 30 56,6 

Female 23 43,4 

Total 53 100 

 

 

Table 2. Relationship between gender and blood pressure 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Blood pressure 

 Normotensive Prehypertension p 

 N %  n %  

Gender      

Male 12 23,5 30 56,6 
0,001* 

Female 41 76,5 23 43,4 

Total 53 100 53 100  
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Table 3. Relationship between gender and body fat percentage 

 

 

 

 

 

 

 

 

 

Table 4. Relationship between blood pressure and body fat percentage 

 

 

 

 

 

 

 

 

 

 

DISCUSSION 

In this study, it was found that men tended to experience prehypertension compared to women. 

These results are consistent with research conducted by Syme et al., which found that most adult men 

tend to have a higher blood pressure than women, especially those classified as obese.10 Besides, the 

results of this study also show that most women tend to have higher blood pressure.  This result is in 

line with a study conducted by Joyner et al., which also states that young adult women tend to have 

a lower blood pressure than men. 11 

The tendency of prehypertension in men is due to the activity of the sympathetic nervous 

system, and the total peripheral resistance in men is higher than in women so that the blood pressure 

of men will also tend to be higher.11,12 Meanwhile, in women, according to research conducted by 

Reckelhoff, has a protective factor in the form of the hormone estrogen, which keeps blood pressure 

Body fat percentage 

 Normal High P 

 n % N %  

Gender      

Male  7 16,7 35 56,5 
0,000* 

Female 37 83,3 27 43,5 

Total 44 100 62 100  

Blood pressure  

 Normotensive Prehipertension p OR 

 n % n %   

Body fat 

Normal 40 76,5 4 5,7 
0,000* 3,992 

High 12 23,5 50 94,3 

Total 52 100 54 100   
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from increasing. It is because the hormone estrogen will increase the activation of the β-adrenergic 

receptors which function as a vasodilator. 

The results of this study indicate that men tend to have a higher percentage of fat than women. 

It is in line with research conducted by Sasongko, which states that most male students have a 

relatively high percentage of body fat.14 This study also found that women had a body fat percentage 

that was classified as usual. The same result was also obtained in a study conducted by Utami, that 

most women had a body fat percentage in the normal range. 

Research conducted by Karastegiou et al. stated that the high percentage of body fat in men 

is due to the low activity of the lipoprotein lipase enzyme and more uptake of free fatty acids from 

food in men.16 Insulin work for lipolysis is also considered less effective in men if compared to 

women. The results in men having a higher body fat percentage. 16,17 

The results of this study are different from research by Hung et al., which states that the 

proportion of women with a high body fat percentage is more significant than that of men.18 

According to a study conducted by Palmer et al., this is caused by the female hormone estrogen. The 

hormone estrogen will facilitate fat deposits in adipose tissue through the activation mechanism of 

estrogen receptors on adipocytes in adipose tissue so that in women tends to accumulate subcutaneous 

fat. 

The difference between the results of this study and the research conducted by Hung et al. can 

be due to differences in the characteristics of the respondents which can affect the percentage of body 

fat such as age, ethnicity, lifestyle, genetic susceptibility, and hydration factors. 20 It can also be due 

to the many differences and the lack of research in determining the optimal cut off for body fat 

percentage.  

The results of this study indicate that there is a significant relationship between body fat 

percentage and the incidence of prehypertension. The results also show that a high percentage of body 

fat can increase the risk of prehypertension by up to four times compared to the percentage of healthy 

body fat. The results of this study are the following research conducted by Kilinc et al. in Turkey, 

which states that a high percentage of body fat will increase systolic and diastolic blood pressure. 

Research conducted by Goutham et al. stated that individuals with a high percentage of body 

fat have a six times higher risk of developing prehypertension and hypertension than individuals with 

an average body fat percentage.23 

This can be due to the accumulation of adipose tissue in individuals with a high percentage of 

body fat. Adipocyte cells in these tissues will secrete pro-inflammatory, pro-coagulant and 
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angiotensinogen cytokines. 24 According to studies conducted by Schutten et al. and Ramalingam et 

al., the increase in blood pressure that occurs in individuals with a high percentage of body fat is due 

to increased plasma levels of angiotensinogen, renin, and the activity of rennin angiotensin-

converting enzyme. 25,26 Also, The high percentage of body fat will cause stiffness in the endothelium 

and smooth muscle of blood vessels, inflammation in the perivascular area, and immune system 

dysfunction leading to an increase in blood pressure.27 

The results of this study also indicate that the percentage of body fat can be a good predictor 

for predicting the occurrence of cardiometabolic disease.7 This is in line with research conducted by 

Phillips et al., which states that body fat percentage can be a better indicator for assessing obesity and 

the risk of other cardiometabolic diseases than body mass index (BMI).9 Besides, body fat percentage 

can also be a marker which is useful for identifying the risk of prehypertension in young adults.28 

 

CONCLUSION 

There is a significant relationship between the percentage of body fat and the incidence of 

prehypertension. Besides, men are more likely to experience prehypertension than women. The 

percentage of body fat in men also tends to be higher than that of women. 
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