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ABSTRACT 
Background: An increase in body mass index significantly excess fat in the body. It can affect blood pressure through 
sympathetic nerve pathways, renin-angiostensin and inflammation. Fat deposits on blood vessel walls cause 
atherosclerosis, narrowing, increasing blood pressure, and increasing heart work. So that BMI can be a contributing 
factor to cardiovascular disease. Objective: To know the correlation between body mass index and blood pressure in 
medical students of Universitas Swadaya Gunung Jati (UGJ) Methods: This research is an analytic observational study 
with a Cross Sectional design. The correlation analysis method uses the Spearman rank correlation test. The measuring 
instruments used include weight scales, microtoice, and digital tension. Respondents totaled 262 preclinic students from 
the Faculty of Medicine UGJ. Results: Based on the spearman rank correlation test, a significant correlation was found 
between body mass index with systolic and diastolic blood pressure. The p-value for both is (p=0.000), indicating a 
correlation. The strength of the correlation was weak positive with values of (r=0.375) for systolic blood pressure and 
(r=0.337) for diastolic blood pressure. That is, higher the BMI of a person, the higher the blood pressure. Conclusion: 
There is a significant correlation with weak positive strength between body mass index with systolic and diastolic blood 
pressure in Medical Students. 
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INTRODUCTION 
Blood pressure is one of the essential vital signs. 

The greater the blood pressure, the greater the blood 
flows. Normally, blood pressure is <120 mmHg / 
<80 mmHg.1,2 Cardiovascular function (cardiac 
output and peripheral resistance) both of which can 
be affected by increased blood volume, respiration 
pumps, increased red blood cell count, autonomic 
nerves and body mass index.1,2 In Cirebon city 
36.46% of 2,145 respondents had hypertension.3 
Body mass index (BMI) is an indicator to see the 
ratio of ideal body weight. In Cirebon City, 19.21% 
of 2,054 respondents were obese.3 High body mass 
index can affect the work of the heart organ in 
pumping blood, increasing the total length of blood 
vessels to the periphery will cause systemic vascular 
resistance which ends in an increase in mean arterial 
pressure.1,4 High blood pressure can cause 
hemorrhagic stroke due to rupture of blood vessels 
in the brain. High blood pressure can affect 
cognitive function.5,6 Blood pressure can reduce 
blood flow to the brain resulting in ischemic 
stroke.1,7 The mechanism by which body mass index 
affects blood pressure is complex. One simple 
mechanism is that fat deposits will damage the 

kidneys, which can cause blood pressure to rise due 
to activation of the renin angiostensin-aldosterone 
system (RAAS).8 Based on these problems, 
researchers are interested in knowing correlation 
between between BMI and systolic and diastolic 
blood pressure in medical students. 

 
METHODS 

This study provides an overview of analytic 
observational study with a cross sectional research 
design. The population in this study was students of 
the Faculty of Medicine, Universitas Swadaya 
Gunung Jati (UGJ) Cirebon. The sample of this 
study was taken from the study population who met 
the inclusion criteria (actively registered students) 
and did not include exclusion criteria (having a 
family history of hypertension). This study uses a 
probability sampling method with the Stratified 
Random Sampling technique, which is carried out 
on strata that have been divided by the number of 
populations with the same characteristics, and takes 
random samples from each stratum and combines 
them into a sample used in research. Numbering 262 
people with the required sample size of 71 samples 
in active students of class 2022, 70 samples in active 
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students of 2021, 58 samples in active students of 
class 2020, 63 samples in active students of 2019. 
BMI data is obtained from the results of calculating 
height and weight, and blood pressure data is 
obtained from examination using a digital 
stethoscope. The results obtained were analyzed 
using the Spearman rank correlation test. 
 

RESULTS 
Respondent Characteristics 
  The characteristics of the respondents used 
in this study were classified based on: Gender, 
Smoking Habit, Coffee Consumption, Sleep, BMI, 
Systolic Blood Pressure and Diastolic Blood 
Pressure. Following are the distribution results based 
on respondent characteristics.  

Based on Table 1, that the number of men 
(39.7%) is less than the number of women (60.3%). 
Most of the 229 respondents did not smoke (87.4%) 
and a small proportion of 33 respondents smoked 
(12.8%). Most of the 185 respondents (70.6%) who 
consume coffee and a small number of 77 
respondents (29.4%) who do not consume coffee. 
Most of the 194 respondents slept inadequately 
(73.7%), a small proportion of 69 respondents slept 
adequately (26.3%). Most of the BMI of medical 
students is in the normal category 133 respondents 
(50.8%) with an average BMI of 21.55 and a small 
portion of 6 respondents (2.3%) with an average 
BMI of 37.42. Most of the respondents were in the 
prehypertension category as many as 131 
respondents (50.0%) with an average blood pressure 
of 128.23 mmHg and a small proportion of 
respondents were in the hypertension 1 category as 
many as 26 respondents (9.9%) with an average 
blood pressure of 144.46 mmHg.  Most of the 
medical students were in the normotensive category 
as many as 112 respondents (42.7%) with an 
average blood pressure of 72.97 mmHg and a small 
proportion of respondents were in the hypotensive 
category as many as 3 respondents (1.1%) with an 
average blood pressure of 57.67 mmHg. 

The correlation between BMI with SBP is 
significant with a p value 0.000 and a spearman rank 
correlation coefficient of 0.375, which means that 
there is a weak positive correlation, the greater the 
BMI, the greater the SBP. The correlation between 
BMI with DBP is significant with a p value of 0.000 
and a spearman rank correlation coefficient value of 

0.337 which means that there is a weak positive 
correlation, the greater the BMI, the greater the 
DBP. 
 

Table 1. Frequency Distribution Gender 

Characteristics 
BMI* Mean 

(Standar 
Deviation)* 

Number 
(n) 

Percentage 
(%) 

Gender 
Male   104 39.7 

Female   158 60.3 
Total   262 100.0 

Smoking Habit 
Smoking   33 12.8 

No Smoking   229 87.4 
Total   262 100.0 

Coffee Consumption 
Coffee 

Consumption 
  185 70.6 

No Coffee 
Consumption 

  77 29.4 

Total   262 100.0 
Sleep 

Get Enough 
Sleep 

  69 26.3 

Not Enough 
Sleep 

  193 73.7 

Total   262 100.0 
BMI 

Skinny 17.37 
(0.8753) 

 40 15.3 

Normal 21.55 
(1.841) 

 133 50.8 

Overweight 26.95 
(1.395) 

 60 22.9 

Obesity 1 
32.22 
(1.388 

) 

 
23 8.8 

Obesity 2 37.42 
(1.044) 

 6 2.3 

Total   262 100.0 
Systolic Blood Pressure 

Normotensi  109.94 
(6.742) 105 40.1 

Prehypertension  128.23 
(5.009) 131 50.0 

Hypertension 1  144.46 
(3.313) 26 9.9 

Total   262 100.0 
Diastolic Blood Pressure 

Hypotension  57.67 
(3.215) 3 1.1 

Normotension  72.97 
(4.195) 112 42.7 

Prehypertension  84.37 
(2.590) 98 37.4 

Hypertension 1  93.54 
(2.246) 39 14.9 

Hypertension 2  105.90 
(4.748) 10 3.8 

Total   262 100.0 
*Data distribution is normal (p >0.05). 
 

DISCUSSION 
1.1 Body Mass Index 
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The gender characteristics in this study were 
mostly women as many as 158 people (60.3%) 
while men were 104 people (39.7%), in line with 
research conducted by Azzubaidi et al. in 2023 
where the largest number of respondents were 
women with 48 respondents (66.7%) while male 
respondents were 24 people (33.3%) because of the 
unbalanced number of gender distribution, it cannot 
present nutritional status based on gender properly.9 

 The results of this study found that most of the 
133 respondents (50.8%) had a normal body mass 
indexcategory, and a small proportion were obese as 
many as 6 respondents (2.3%). This research is in 
line with Kristantio and Halim's research in 2019 
which stated that 78 respondents out of 95 
respondents had normal BMI.10 

 Body mass index is a value obtained from 
calculating height and weight, which can be used as 
an indicator to assess whether a person is 
underweight, normal or overweight.11 Factors that 
can affect body mass index include energy intake, 
family history and lifestyle, genetics, and cancer.12,13 
This can be a concern because in the overweight 
category or even obesity is one of the initial factors 
for elevated blood pressure at all ages, because the 
risk of hypertension in someone who is overweight 
or above is 2 to 6 times more vulnerable than 
someone with a normal weight.9 

 
1.2 Blood Pressure 

The results showed that 131 people (50%) 
experienced prehypertension and a small proportion 
experienced hypertension 1 in the amount of 26 
people (9.9%) on SBP. This is in line with research 
conducted by Johansyah, Lestari, and Herawati in 
2020 where 42 respondents (53.2%) experienced 
prehypertension in SBP.14 

Diastolic blood pressure data obtained in this 
study were 112 people (42.7%) experiencing 
normotension, and 98 people (37.4%) experiencing 
prehypertension, this is not in line with research 
conducted by Johansyah, Lestari, and Herawati in 
2020 where the number of respondents was 19 
people (24.1%) experiencing normotension and 40 
people (50.6%) experiencing prehypertension.14 

 
1.3 Correlation Between Body Mass Index with 

Systolic and Diastolic Blood Pressure 

This study found a significant positive 
correlation between BMI and blood pressure, 
especially systolic and diastolic blood pressure. 
Statistical results showed that there was a p value of 
0.000 for both blood pressure parameters. This 
indicates a strong level of significance. The 
correlation coefficient of the correlation between 
BMI and SBP r of 0.375 shows a weak positive 
correlation strength, then the correlation coefficient 
of the correlation between BMI and DBP r of 0.337 
shows a weak positive correlation strength as well. 
This is in accordance with the hypothesis proposed 
by the researcher, stating that there is a positive 
correlation between body mass index and blood 
pressure. The greater the BMI value, the greater the 
systolic and diastolic blood pressure.  

Kristantio and Halim in 2019 which states that 
there is a correlation between body mass index and 
blood pressure with a value of (p value=0.005)10. 
Research conducted by Johansyah, Lestari, and 
Herawati which states that there is a weak positive 
correlation with a value of (p value=0.003) and (p 
value=0.005) significantly between systolic and 
diastolic blood pressure of weak strength with a 
correlation coefficient (r=0.330) and (r=0.316)14. 
This study is in line with research conducted by 
Atmojo, Hanifah, and Setyorini in 2020 which states 
that there was a correlation between BMI and blood 
pressure with p value 0,040 (p value <0.05) using 
chi-square test.15 

An increase in body mass index can indicate the 
presence of excess fat in a person's body, which can 
affect blood pressure through RAAS, the 
sympathetic nervous system, and vascular 
inflammatory factors.10,16 Fat accumulation in blood 
vessel wall tissue can cause endothelial dysfunction 
leading to atherosclerosis.10  Atherosclerosis can 
cause the blood vessel wall to become thick, thus 
inhibiting blood flow because the diameter of the 
blood vessels becomes narrow, with narrow blood 
vessels can cause increased heart work, as well as 
increased total peripheral pressure which can 
increase blood pressure slowly.10,14 

Systolic blood pressure that is too high for too 
long can destabilize the heart to pump blood 
throughout the body, this can cause thickening of 
the left ventricular muscle which makes it stiff, this 
causes systolic heart failure because the heart's 
ability to pump blood throughout the body 
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decreases. Diastolic heart failure is defined as 
impaired relaxation and impaired ventricular filling, 
disruption of ventricular filling results in decreased 
blood flow.17 
 

CONCLUSION 
Most of medical students had normal BMI,  

systolic blood pressure in the prehypertension 
category and diastolic blood pressure in the 
normotensive category. The results of the study 
illustrate a weak correlation in a positive direction 
between BMI and systolic and diastolic blood 
pressure. A higher BMI can be associated with a 
higher systolic and diastolic blood pressure.  

 
ETHICAL APPROVAL 

This study has recieved etchical approval from 
Ethics Commision of the faculty of medicine 
Universitas Swadaya Gunung Jati with 
No.49/EC/FKUGJ/V/2023. 
 

CONFLICTS OF INTEREST  
There is no conflicts of interest affecting the 

results of this article 
 
FUNDING  

No specific funding is provided for this article. 
 

AUTHOR CONTRIBUTIONS  
Conseptualization, original draft preparation and 

editing, supervision, KS: manuscript reviewing, 
MW: writing and editing, MAN. 
 

ACKNOWLEDGMENTS 
This article was supported by Department of 

Basic Medical Science Swadaya Gunung 
Jati University. 
 

REFERENCES  
[1]  Derrickson B, Tortora GJ. Dasar Anatomi & 

Fisiologi: Pemeliharaan & Kontinuitas 
Tubuh Manusia . 13th ed. Jakarta: EGC, 
2016. 

[2]  Lilly LS. Pathophysiology of Heart Disease 
Lilly. Philadelphia : Lippincott Williams & 
Wilkins. 

[3]  Kementrian kesehatan. Laporan Nasional 
Riskesdas 2018. Kementrian Kesehatan, 
2018. 

[4]  Bell JA, Carslake D, O’Keeffe LM, et al. 
Associations of Body Mass and Fat Indexes 
With Cardiometabolic Traits. J Am Coll 
Cardiol 2018; 72: 3142–3154. DOI: 
10.1016/j.jacc.2018.09.066 

[5]  Puspitasari PN. Hubungan Hipertensi 
Terhadap Kejadian Stroke. Jurnal Ilmiah 
kesehatan Sandi Husada 2020; 12: 922–926. 
DOI: 10.35816/jiskh.v10i2.435 

[6]  Hermawati H, Herawati I. Hubungan Antara 
Tekanan Darah Dengan Penurunan Fungsi 
Kognitif Pada Kelompok Usia Produktif di 
Desa Bantarujeg Kabupaten 
Majalengka.[Skripsi]. Surakarta, 2018. 

[7]  Guyton AC, Hall JE. Guyton and Hall 
Textbook of Medical Physiology. Jakarta, 
2014. 

[8]  Hall JE, do Carmo JM, da Silva AA, et al. 
Obesity, kidney dysfunction and 
hypertension: mechanistic links. Nat Rev 
Nephrol 2019; 15: 367–385. DOI: 
10.1038/s41581-019-0145-4 

[9]  Busyra-Azzubaidi SS, Mochammad Erwin 
Rachman K, Harun Muchsin A, et al. 
Hubungan Tekanan Darah dengan IMT 
(Indeks Massa Tubuh) pada Mahasiswa 
Angkatan 2020 Fakultas Kedokteran 
Universitas Muslim Indonesia. Fakumi 
Medical Journal ; 03. DOI: 
10.33096/fmj.v3i1.179 

[10]  Kristantio JE, Halim S. Hubungan indeks 
massa tubuh dengan tekanan darah pada 
mahasiswa Fakultas Kedokteran Universitas 
Tarumanagara 2017. Tarumanagara Medical 
Journal 2019; 1: 526–531. DOI: 
10.24912/tmj.v2i1.5862 

[11]  Harjatmo TP, Par’i HM, Wiyono S. Penilaian 
Status Gizi. Kementrian Kesehatan Republik 
Indonesia. 

[12]  Lin X, Li H. Obesity: Epidemiology, 
Pathophysiology, and Therapeutics. Frontiers 
in Endocrinology; 12. Epub ahead of print 6 
September 2021. DOI: 
10.3389/fendo.2021.706978. 

[13]  Argilés JM, Stemmler B, López-Soriano FJ, 
et al. Inter-tissue communication in cancer 
cachexia. Nature Reviews Endocrinology 
2018; 15: 9–20. DOI : 10.1038/nrc3829 



JURNAL	KEDOKTERAN	DIPONEGORO	
(DIPONEGORO	MEDICAL	JOURNAL)	
Online : http://ejournal3.undip.ac.id/index.php/medico 	
E-ISSN	:	2540-8844	
DOI	:	10.14710/dmj.v13i1.41214	
JKD	(DMJ),	Volume	13,	Number	1,	January	2024	:	32	–	36		
	

Kati Sriwiyati, Muhamad Akbar Numusy, Mustika Weni 
 

36 
 

[14]  Kevin T, Johansyah P, Lestari AW, et al. 
Hubungan antara Indeks Massa Tubuh (IMT) 
dengan Tekanan Darah Pada Pengunjung 
Lapangan Renon Pada Tahun 2018. Jurnal 
Medika Udayana; 9. Epub ahead of print 
2020. DOI: 10.24843.MU.2020.V9.i3.P01. 

[15]  Atmojo JT, Hanifah L, Setyorini C. Analisis 
Indeks Masa Tubuh (Imt) Dengan Tekanan 
Darah Pada Mahasiswa Stikes Mamba’ul 
‘Ulum Surakarta. Avicenna : Journal of 
Health Research; 3. Epub ahead of print 31 
October 2020. DOI: 
10.36419/avicenna.v3i2.424. 

[16]  Kusumaningrum W, Rosalina R, 
Setyoningrum U. Hubungan Kualitas Tidur 
Dengan Tekanan Darah. Indonesian Journal 
of Nursing Research; 3. DOI : 
10.35473/ijnr.v3i2.901 

[17]  Sudoyo A, Setiati S, Alwi I. Buku Ajar Ilmu 
Penyakit Dalam. VI. Interna Publishing, 
2017. 

  


