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released in May 2003, introduces the classification of  BP. 
According to this systolic BP (SBP) <120 and diastolic 
BP (DBP) <80 is considered as normal and SBP 120-139 
or DBP 80-89 is defined as prehypertension. Early 
identification of  prehypertension plays an important role in 
identification of  modifiable factors required for prevention 
of  cardiovascular accidents.

Several research papers, meta-analyses, review articles, etc., 
have been published on the prevalence of  prehypertension in 
several groups and its association with other cardiovascular 
risk factors and CVD and treatment benefits.3-8 Studies from 
India have given varied prevalence of  prehypertension, 
ranging from 20% to 80%.9-15

There are not many studies reported from this part of  the 
country which estimates the prevalence of  prehypertension 
among medical students and hence this study was 
undertaken.

INTRODUCTION

Hypertension is a major risk factor for cerebrovascular 
disease, myocardial infarction, vascular disease, and chronic 
renal disease. Several studies supported that the roots of  
essential hypertension may extend back to childhood.1 
Obesity is an independent risk factor for cardiovascular 
disease (CVD) including hypertension, dyslipidemia, 
glucose intolerance, and impaired homeostasis.2 The Joint 
National Commission 7 (JNC 7) on prevention, detection, 
evaluation and treatment of  high blood pressure (BP), 
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Abstract
Introduction: Hypertension is a major risk factor for cardiovascular diseases (CVD), chronic renal diseases, cerebrovascular 
diseases, and many others. The root cause of hypertension may present since childhood. Obesity itself is a risk factor for 
CVD such as hypertension, dyslipidemia, and many other diseases. Early diagnosis of prehypertension can help to prevent 
a development of hypertension and other CVDs by adopting preventive measures such as lifestyle modification, yoga, and 
meditation.

Aim and Objectives: This study aims to measure the prevalence of prehypertension among the medical students of Jorhat 
Medical College and Hospital, Jorhat, Assam and also to find any correlation between body mass index (BMI) and prehypertension. 
So that preventive measures can be adopted by medical students to prevent the development of hypertension and other CVDs 
related to hypertension.

Materials and Methods: A total of 136 medical students were selected randomly for this study. Blood pressure (BP) was 
measured using standard mercury sphygmomanometer. Height and weight were measured using standard instruments.

Results: Out of 136 students, 62 were male and 74 were female. Overall, the prevalence of prehypertension was 68.38% 
which is again more in males (35.29%) than females (33.09%). We have also found a strong correlation between BMI and BP.

Conclusion: The prevalence of prehypertension among the medical students of Jorhat Medical College and Hospital is 68.38%, 
which is again more in male than female and there is a correlation between BMI and BP.
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Aims and Objectives
To determine the prevalence of  prehypertension among 
the medical college students of  Jorhat Medical College 
and Hospital, Jorhat, Assam, and to study the association 
between prehypertension and body mass index (BMI).

MATERIALS AND METHODS

This study was conducted in the year of  2016 at the 
Department of  Physiology of  Jorhat Medical College, 
Jorhat, Assam, India.

The participants were interviewed, and information 
regarding age, sex, personal habits such as smoking, alcohol 
intake, exercise profile, and dietary habits were collected 
using questionnaire.

A written informed consent was obtained from all the 
participants who responded to the questionnaire survey. 
The study protocol was approved by the Institutional Ethics 
Committee before the start of  the study.

A total of  136 medical students of  first to final year MBBS 
were selected randomly for this study. The students who 
are already diagnosed as hypertensive and under medication 
were excluded from this study.

Each participant’s data were collected by questionnaire 
method, (which includes age, sex, family history) followed 
by anthropometric measurements, recording of  BP.

BP was measured with a mercury sphygmomanometer, as 
per JNC 7 guidelines.16 Two measurements were obtained, 
and the average was taken as BP.

Weight and height were measured with standard 
instruments.17

Statistical Analysis
SPSS Version 16 was used for all data processing and 
analysis. A significant association between two variables 
were determined via sample t-tests and correlation tests, 
P < 0.05 was considered significant.

RESULTS

A total of  136 medical students were examined. Out of  
these, 74 (54.4%) were female and 62 (45.4%) were male. 
The overall prevalence of  prehypertension among the 
whole group was 68.38% as 93 out of  136 students were 
prehypertensive while 43 (31.62%) were normotensive. Out 
of  these 93 (68.38%), prehypertensive students 45 (33.09%) 
were female and 48 (35.29%) were male. This distribution 
of  students according to BP and sex is showing in Table 1.

When the students in both groups (normotensive and 
prehypertensive) were categorized based on their BMI, 
an equal number of  obese students are prehypertensives 
an normotensives (P = NS), as shown below. About 
1.47% (2/43) of  normotensives and 1.47% (2/93) of  
prehypertensives were obese. Most of  the subjects were 
in the normal BMI category (Table 2).

However independent sample test, test of  significance shows 
that there is a significant correlation (significant - 0.049) 
between BMI and BP. It is shown in Tables 3 and 4.

We have tried to correlate BMI and BP and it is seen that 
BMI is more strongly correlated index is more strongly 
correlated with DBP than SBP.

It is shown in Tables 5 and 6.

DISCUSSION

This study included 136 medical students from different 
socioeconomic background. Out of  these, 74  (54.4%) 
were female and 62  (45.4%) were male. The overall 
prevalence of  prehypertension in the entire group was 

Table 1: Distribution of students according to sex 
and BP
Sex BP (%) Total

Normotensive  Prehypertensive 
Female 29 (21.32) 45 (33.09) 74 (54.4)
Male 14 (10.29) 48 (35.29) 62 (45.4)
Total 43 (31.62) 93 (68.38) 136
BP: Blood pressure

Table 2: The distribution of normotensive and 
prehypertensive students according to BMI 
categories
BMI BP (%) Total P value

Normotensive Prehypertensive 
Normal 27 (19.85) 71 (52.21) 98 (72.1) 0.07
Obese 2 (1.47) 2 (1.47) 4 (2.94) 
Over weight 9 (6.62) 12 (8.82) 21 (15.4)
Under weight 5 (3.68) 8 (5.82) 13 (9.36)
Total 43 (31.62) 93 (68.38) 136
BP: Blood pressure, BMI: Body mass index

Table 3: Group statistics
BP n Mean SD SEM
BMI

Normotensive 43 21.72 3.548 0.541
Prehypertensive 93 21.65 3.074 0.319

BP: Blood pressure, BMI: Body mass index, SD: Standard deviation, SEM: Standard 
error of mean



Bhattacharjya and Goswami: Prehypertension among the Medical Students and its Correlation with BMI

1515 International Journal of Scientific Study | October 2016 | Vol 4 | Issue 7

68.38%. The prevalence was more in boys than girls 
48 (35.29%) and 45 (33.09%), respectively. The prevalence 
of  prehypertension in this study is higher than the 21.7% 
prevalence reported from a study in a medical college 
in Puducherry.11 A study of  100 medical students in 
Davangere showed a prevalence of  prehypertension is 
64%18 while two studies of  100 boys + girls and 150 
girls in a medical college in Wardha showed a prevalence 
of  prehypertension in 52% and 58%, respectively.19,20 
The third study from a medical college in Dehradun 
among 400 students also revealed an overall prevalence 
of  prehypertension of  58.75%.21 There was a significant 
association between excess weight and prehypertension 
in our study, similar to findings in other studies.14,18-20 A 
study from Israel concluded that BMI was the strongest 
predictor of  prehypertension among males and females.22 

A study among medical students in coastal Karnataka has 
found a significant correlation between prehypertension 
and BMI in boys14 while a study in Jamaica found a relation 

to overweight/obesity and waist circumference among 
younger prehypertensives.23

CONCLUSION

It can be concluded that in our study among healthy medical 
students prevalence of  prehypertension is 93  (68.38%) 
which is again more in males than females. We have found a 
correlation between BMI and BP. There is more correlation 
between BMI and DBP than SBP. A lifestyle enhancement 
with yogic intervention in medical colleges may be the 
answer to reduce weight, BP, etc.
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