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Abstract. Body Mass Index (BMI) and blood pressure have become the subjects 

of epidemiological studies. Both BMI and blood pressure have a parallel relation-

ship. Usually, as BMI increases, both systolic and diastolic blood pressures in-

crease. The purpose of this research is to discover the relationship between BMI 

and blood pressure of preclinical students of the Faculty of Dentistry, Padjadjaran 

University. This investigation is an analytical study with a correlational approach. 

Total sampling yielded a population of 156 students. The research was carried out 

by recording students’ weight, height, and blood pressure. Data analysis was per-

formed using Pearson correlation analysis. Results showed that 15.38% of stu-

dents were underweight, 53.85% were normal, 14.74% were overweight, 13.46% 

were class I obese, and 2.56% were class II obese. As for their systolic blood pres-

sure, 9.62% were hypotensive, 85.26% were normal, and 5.13% were prehyper-

tensive. Finally, the results of the students’ diastolic blood pressures showed that 

7.69% were hypotensive, 73.72% were normal, 16.03% were prehypertensive, and 

2.56% were stage I hypertensive. It is concluded that there is a very weak correla-

tion between BMI (Body Mass Index) and blood pressure of preclinical students 

of the Faculty of Dentistry, Padjadjaran University. 
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1 Introduction 
Obesity and being overweight are health problems that occur in almost all countries 

around the world, as risk factors that can lead to cardiovascular disease. These factors 

have shown a close relationship with the occurrence of hypertension. Hypertension is 

another disease of concern in many countries around the world because it often rep-

resents the number one infectious disease in many countries [1]. 

Approximately 972 million people or 26.4% of the world's population currently 

suffer from hypertension worldwide, and this level is expected to increase to 

29.2% around 2025[2]. In Indonesia, the prevalence of hypertension in the 18 

years or older age group in this region is 30.8 % [3]. Body mass index (BMI) and 

both positive systolic and diastolic blood pressure have parallel relationships. Both 

systolic and diastolic blood pressures increase with increasing BMI [4,5]. This re-

search was conducted on preclinical students of the Faculty of Dentistry at Padjad-
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jaran University, with the hope that this research could be useful for health practi-

tioners. The purpose of this research is to know BMI and how it is related to blood 

pressure in preclinical student Faculty of Dentistry at Padjadjaran University. 
 

2 Materials and Method 
Descriptive, analytical research using a correlation approach was conducted in 

2017. In this research, 156 preclinical students of the dentistry faculty of Padjadja-

ran University were selected as respondents by using a total sampling technique 

that met the inclusion criteria out of the total population of 178 students. Respond-

ents were asked to fill out a questionnaire consisting of 18 questions related to fac-

tors that could affect both BMI and blood pressure. This questionnaire used in-

formation about the lifestyle of respondents from supporting research to enable 

this additional material to be associated with the research results. This study in-

cluded measurements of BMI taken once and measurements of blood pressure of 

respondents taken twice. The BMI is the result of measurements from the weight 

calculation expressed in kilograms (kg), divided by the height measured using a 

stature meter expressed in square meters (m2). The BMI is classified as under-

weight (<18.5 kg/m2), normal (18.5-22.9 kg/m2), and overweight: at risk (23-24.9 

kg/m2), obesity level I (25-29.9 kg/m2), obesity level II (≥30 kg/m2) [2]. Blood 

pressure is the result of measurements of systolic (sbp) per diastolic number (dbp) 

to be shown by a mercury sphygmomanometer expressed in millimeters of mercu-

ry (mmHg), and classified as normal (<120-180), prehypertension (sbp: 120-139, 

dbp: 80-89), grade I hypertension (sbp: 140-159, dbp: 90-99), grade 2 hyperten-

sion (≥160-100), and crisis hypertension (>180-110) [6]. 

In this research, the data were analyzed using the Pearson correlation analysis 

used to determine the strength of the association between both independent and 

dependent variables. 

 

3 Result and Discussion 
The BMI of respondents is known to most students that 53.85% have normalized 

BMI, followed by underweight 15.38%, overweight 14.74%, 13.46% obesity level 

I, and 2.56% obese level II (Fig 1.). 
 

 

 

Fig 1. Respondents’ Body Mass Index Category 
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Most students (85.26%) had normal systolic blood pressure, followed by 9.62% 

who had hypotension, and 5.13% had systolic prehypertension, whereas hypertension 

category I, hypertension II, and crisis hypertensive were not found in this research (Fig 

2). 

 

 
 

Fig 2. Respondents’ Systolic Blood Pressure 

 

 
 

Fig  3.  Respondents’ Diastolic Blood Pressure 

 

Diastolic blood pressure of respondents represented the largest percentage of 

the normal categorized amount(73.72%), followed by 16.03% who had prehyper-

tension, 7.69% who had hypotension of diastolic blood pressure, and 2.56% who 

had level I hypertension of diastolic blood pressure, whereas the categories of hy-

pertension level II and crisis hypertension were not found (Fig 3). 

The correlation value obtained between the BMI as measured by systolic blood 

pressure was 0.158. The correlation between BMI as measured by diastolic blood 
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pressure was 0.147. Based on the interpretation of the correlation coefficient, val-

ues of 0.158 and 0.147 fall into very weak categories of relationships (Table 1). 
 

Table 1. Correlation of Body Mass Index and Blood Pressure 

Variable n R p-value Criteria 

Correlation of BMI  and Systolic 

Blood Pressure 
156 0.158 0.049 Very Low 

Correlation of BMI and Diastolic 

Blood Pressure 
156 0.147 0.066 Very Low 

 

Based on research results, 53.85% of respondents are in the normal category, 

and 15.38% in the underweight category. It can be affected by the fat level point 

that presents in the individual body. If the fasting lipid profile is high, the body 

will try to store more fat. Many factors that can affect the BMI of students remain 

in the normal category. Dense physical activity such as lectures can drain student' 

energy. Regular physical activity can prevent weight gain and significantly reduce 

weight in the long term [7]. The results of the study for the above normal BMI 

category show a percentage of 30.76% (overweight 14.74%, obesity level I 

13.46%, and obesity level II 2.56%). The BMI is influenced by genetic factors. If 

the parent suffers from overweight then the chances of the child being overweight 

by 40% - 50%. If a parent is obese, their child may become obese by 70% - 80% 

[8]. Low physical activity is a major factor that can affect the BMI. The results of 

questionnaires showed that 77% of students admitted rarely exercise. Respondents 

who did not exercise regularly had an obesity risk of 1.35 times compared with 

regular exercise respondents [9]. 

A review of the questionnaire results with a question about their feelings re-

garding lectures on dentistry at Padjadjaran University revealed that 57% of stu-

dents admitted that they were happy, 24% were satisfied, 9% were very happy, 

and 5% confessed that they were stress. Stress can increase blood pressure over 

time, but when the stress is gone, blood pressure returns to normal levels. Feeling 

relaxed and happy will activate the parasympathetic nervous system thereby low-

ering heart rate, respiratory rate, and blood pressure [11,17]. 

In addition, the results of the study also showed that the systolic blood pressure 

of 15 (9.62%) students and diastolic blood pressure of 12 (7.69%) students were in 

the hypotension category. Hypotension or low blood pressure can be caused by 

various factors such as mild or severe dehydration, lack of drinking, diet, sleep 

deprivation, heart muscle weakness, and some medications [12].  

Furthermore, 8 (5.13%) students had systolic blood pressure and 25 (16.03%) 

students had diastolic blood pressure classified as prehypertension, and 4 (2.56%) 

students had diastolic blood pressure, included in hypertension category I. Indi-

viduals who came from families with a history of hypertension, have a greater risk 

of developing hypertension. Modern molecular biotechniques have identified the 

genes responsible for the occurrence of hypertension in individuals. High salt con-

sumption is also associated with the occurrence of hypertension. Several studies 
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have shown that a reduction in salt intake can lower blood pressure by an average 

of 3-5 mmHg [13]. 

The results of the questionnaire showed that 77% of students admitted that they 

rarely exercised with 35% of them doing irregular exercise. This finding is in ac-

cordance with a study that states that individuals who do not exercise regularly 

have 44.1 times increased risk of hypertension compared with people who exer-

cise regularly. Regular physical activity, such as exercise, can decrease peripheral 

resistance that will lower blood pressure and train the heart muscle, so it becomes 

accustomed to accommodating a heavier load under certain conditions. Regular 

exercise stimulates the release of endorphins that cause muscle relaxation, so that 

blood pressure does not increase [1,14]. 

The results of this study indicate that there is a very weak relationship between 

the BMI and both systolic and diastolic blood pressures. This result can happen 

because of several factors that cannot be controlled during the research. These fac-

tors include genetic, dietary, physical activity, and times of measurement that are 

considered less precise. The BMI is used in clinical practice to determine the pres-

ence and degree of overweight or obesity of a person, regardless of muscle mass. 

An individual blood pressure should be based on a diagnosis by repeated routine 

measurements under resting conditions, without anxiety, caffeine, alcohol, and 

nicotine to establish a diagnosis. Measurements should be taken at the clinic at 

least three times at different times of the week. It can affect the results of BMI 

measurements and blood pressure, so it shows a very weak relationship between 

the two [15,16]. 

 

4 Conclusion 
At the conclusion of the research that was done on the students of the Faculty of 

Dentistry, Padjadjaran University, it can be concluded that there is a relationship 

between BMI and blood pressure, but the relationship is very weak. The limitation 

of this study lies with the questionnaire that causes research respondents some-

times to provide answers that may not reflect the real situation. In addition, there 

are scheduling difficulties and other logistical issues to consider when inviting re-

search respondents with different schedules. 
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