
  
  

 
 

  
 

 
  

 

THE STUDY OF CORRELATION OF BMI AND BLOOD PRESSURE IN 
YOUNG HEALTHY MEDICAL STUDENTS

*Dr. Siddiqui Mahaiboob Fatima Mohd Sirajuddin Ahmed Siddiqui

Asst Professor Department of Physiology

ARTICLE INFO  ABSTRACT
 

 

 

Background:
as hypertension and coronary heart diseases have garnered significant attention. Nonetheless, there 
dearth of research dedicated to understanding the health impacts of medical college on the students, who 
experience considerable academic pressure. In that context, this study was driven by the goal of investigating the 
intricate interplay betwee
to rise among populations due to the high body mass index (BMI). Overweight and persons who have high BP are 
prone to develop heart diseases. The objective of this study 
among 
enrolled in the study. BMI (Kg/m2) and blood pressure (mmHg) were measured. The data was analysed using 
appropriate statistical tests. 
111.70±3.3
±5.04. It was observed that as the weight goes on increasing the BP also increases and was statistically significant. 
The mean value of diastolic blood pressu
75.60 ±1.51 and in obese the mean value was 85.60 ±5.67 which was found to be increased in obese. The p value 
was <0.001 hence statistically significant. In our study significant incre
and diastolic blood pressure was observed in overweight and obese as compared to normal weight. 
Conclusions:
Therefore
combat obesity
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INTRODUCTION 
 
Body mass index is positively and independently associated with 
morbidity and mortality from hypertension, cardiovascular disease, 
type II diabetes mellitus, and other chronic diseases 
populations, a strong association has been depicted b
mortality (2, 3). A similar association has also been demonstrated 
among Asian populations (4, 5). Increasing BMI is associated with 
increased likelihood of SCD (sudden cardiac death) related to 
cardiomegaly or dilated cardiomyopathy compare
of SCD in the young (6). The increasing rate of overweight and 
obesity in the developing countries contributed to the rapid incline in 
nutritional, epidemiologic, and socio-economic burden 
development of hypertension increases in overweight or obese.
Weight gain increases the risk of hypertension, (8
in weight causes reduction of chances of development of hypertension
(9-11). In a British birth cohort study it was observed that high BMI 
and increase in BMI at any life stage, more importantly when recent 
was associated with increased blood pressure levels 
positive association between being overweight in early adulthood was 
reported to be associated with elevated midlife blood pressure le
(13). To date, only a few large longitudinal studies investigated the 
role of BMI in early adulthood in the prediction of future 
hypertension, (8, 14) and these studies did not clarify the effect of the
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ABSTRACT 

Background: The widely reported associations between body mass index (BMI) and various chronic diseases, such 
as hypertension and coronary heart diseases have garnered significant attention. Nonetheless, there 
dearth of research dedicated to understanding the health impacts of medical college on the students, who 
experience considerable academic pressure. In that context, this study was driven by the goal of investigating the 
intricate interplay between BMI, blood pressure (BP) among medical students.
to rise among populations due to the high body mass index (BMI). Overweight and persons who have high BP are 
prone to develop heart diseases. The objective of this study was to evaluate the correlation between BMI and BP 

 medical students in both males and females aged 18 years and above. 
enrolled in the study. BMI (Kg/m2) and blood pressure (mmHg) were measured. The data was analysed using 
appropriate statistical tests. Results: The mean value of systolic blood pressure in normal weight participants was 
111.70±3.34, the mean value in overweight was 114.10±3.78 and in obese volunteers the mean value was 126.90 
±5.04. It was observed that as the weight goes on increasing the BP also increases and was statistically significant. 
The mean value of diastolic blood pressure in normal weight was 70.10 ± 1.75, the mean value in over weight was 
75.60 ±1.51 and in obese the mean value was 85.60 ±5.67 which was found to be increased in obese. The p value 
was <0.001 hence statistically significant. In our study significant increase in pulse rate, systolic blood pressure 
and diastolic blood pressure was observed in overweight and obese as compared to normal weight. 
Conclusions: BMI demonstrated a notably strong positive correlation with both diastolic BP and systolic BP. 
Therefore, for medical students as well as the daily health care of patients, weight control is recommended to better 
combat obesity-related diseases, for example, cardiovascular diseases, hypertension and dyslipideamia.
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Body mass index is positively and independently associated with 
morbidity and mortality from hypertension, cardiovascular disease, 
type II diabetes mellitus, and other chronic diseases (1). In Caucasian 
populations, a strong association has been depicted between BMI and 

. A similar association has also been demonstrated 
. Increasing BMI is associated with 

increased likelihood of SCD (sudden cardiac death) related to 
cardiomegaly or dilated cardiomyopathy compared with other causes 

. The increasing rate of overweight and 
obesity in the developing countries contributed to the rapid incline in 

economic burden (7). The risk of 
increases in overweight or obese. 

8) whereas reduction 
in weight causes reduction of chances of development of hypertension 

. In a British birth cohort study it was observed that high BMI 
in BMI at any life stage, more importantly when recent 

was associated with increased blood pressure levels (12). A strong 
between being overweight in early adulthood was 

be associated with elevated midlife blood pressure levels 
date, only a few large longitudinal studies investigated the 

of BMI in early adulthood in the prediction of future 
and these studies did not clarify the effect of the  

 
lifetime maximum BMI (BMI
hypertension. In addition, although a few studies suggested
association between weight gain and incident hyper
be greater in younger than in older participants 
undetermined whether histories of elevated
such as the 20s (BMI age 20y) or the
associated with an increased risk
India and many developing countries are facing health problems 
because of cardiovascular diseases, 
These diseases are increasing in India and other developing countries 
whereas incidence of these diseases has decreased in developed 
nations of Europe and North America. Societal changes and lifestyle 
factors like sedentary lifestyle and lake of exercise are important 
causes of this cardiovascular epidemic 
studies on trends in cardiovascular risk factors in India
 
Aims and Objectives 
 
Aim: To study the correlation of BMI on blood pressure 
healthy medical students. 
 
Objective: 
 

1) To access the obesity in medical students.
2) To study the correlation of BMI on blood pressure.
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The widely reported associations between body mass index (BMI) and various chronic diseases, such 
as hypertension and coronary heart diseases have garnered significant attention. Nonetheless, there remains a 
dearth of research dedicated to understanding the health impacts of medical college on the students, who 
experience considerable academic pressure. In that context, this study was driven by the goal of investigating the 
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medical students in both males and females aged 18 years and above. Methods: 120 medical students were 

enrolled in the study. BMI (Kg/m2) and blood pressure (mmHg) were measured. The data was analysed using 
The mean value of systolic blood pressure in normal weight participants was 

4, the mean value in overweight was 114.10±3.78 and in obese volunteers the mean value was 126.90 
±5.04. It was observed that as the weight goes on increasing the BP also increases and was statistically significant. 
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lifetime maximum BMI (BMI max) on the development of 
hypertension. In addition, although a few studies suggested that the 
association between weight gain and incident hyper tensiontended to 
be greater in younger than in older participants (8, 15) it remains 
undetermined whether histories of elevated BMI in early adulthood 

20y) or the BMI max would be positively 
associated with an increased risk of hypertension even in later life. 

developing countries are facing health problems 
because of cardiovascular diseases, especially coronary heart diseases. 
These diseases are increasing in India and other developing countries 
whereas incidence of these diseases has decreased in developed 
nations of Europe and North America. Societal changes and lifestyle 

ary lifestyle and lake of exercise are important 
causes of this cardiovascular epidemic (16). There are very few 
studies on trends in cardiovascular risk factors in India (17). 

To study the correlation of BMI on blood pressure and in young 

To access the obesity in medical students. 
To study the correlation of BMI on blood pressure. 
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3) To explore various effects of obesity on B.P. 
 

MATERIAL AND METHODS 
 
The present study was conducted in the Department of Physiology 
MGM Medical College Aurangabad, India. 
 
Sampling Procedure: The study was carried out in the Department of 
Physiology MGM Medical College & Hospital. In this study 120 
young  medical students between age group 18 to 22 years were 
included after the prevalence of incidence in the the Aurangabad  city 
studying in MGM Medical college Aurangabad, satisfying inclusion 
and exclusion  criteria. 
 
Ethical committee Approval: MGMUHS (DU) / IEC / 15-16/ 187. 
Study Design:  Observational, Comparative study. 
 
Sample size:  120 
Period of Study:   2 YEARS. 
Study Population:  Ist Year MBBS students. 
Study Area: Department of Physiology, MGM Medical College, 
Aurangabad. 
 
1)Inclusion Criteria: 
 
The student were grouped according to the BMI into normal, over 
weight and obese. 
 

Table 1. Classification of obesity 
 

Parameters WHO CRITERIA Indian criteria 
Normal 18.5-24.9 18.5-22.9 
Over weight 25-29.9 23.0-24.9 
Obese >30 >25 

  Normotensive (<140 mm of Hg) laying and supine.  
  Systolic BP -110 to 140 mm of Hg. 
  Diastolic BP-70 to 90 mm of Hg, were included in the study. 

 
Exclusion Criteria 
 

 Subject having any cardiovascular disease diabetes, 
hypertensive on medications were excluded from the study.  

 Detail clinical history was taken. Willingness, biodata and 
general examinations was done for all subjects. Grouping of 
the students was done on the basis of BMI with 30 subjects in 
each group.  

 
Method of Collection of Data 
 

 The study was carried out on 120 normal healthy medical 
students of 18 to 22 years of age. 

 The blood pressure and pulse were recorded. The body mass 
index was calculated. The lipid profile was done in all 
volunteers. 

 
1. Pulse rate per minute was measured by palpatory method. 
2. Arterial blood pressure (mm of Hg): Blood pressure was recorded 

with standard sphygmomanometer by auscultatory method. 
Before recording the blood pressure, subjects were allowed to rest 
for 5 min to reduce the anxiety. The first Korotk off sound 
indicates systolic blood pressure (SBP) and fifth Korotk off 
sound/sound disapear indicate diastolic blood pressure (DBP). 

3.  Body Mass Index (BMI): At the time of examination, the 
participant’s weight and height was measured. Weight was 
measured using balance scales to within 100 gm measurements. 
Weight was taken with subjects wearing light clothing and no 
shoes. Height was measured in standing positions, with shoulders 
and buttocks against the wall, the subject looking straight ahead, 
with joined feet, and arms hanging on both sides. BMI was 
calculated as weight/height2 (kg/m2) (18). 

 

Statistical Analysis: The data will be compiled in master chart i.e. in 
MS-EXCEL Sheet and for analysis of this data; SPSS (Statistical 
package for social sciences) Version 20th was be used. 
 
Frequencies and percentages were calculated to show the distribution 
of i.e. Gender etc. 
 
 ANOVA and probability values was calculated to show mean 

difference between three groups, Also the Spearman’s 
KarlPearson correlation coefficient was applied to show 
relationship between two variables. The significance level of 
this test was checked at 0.05 

 

OBSERVATIONS AND RESULTS 
 

Table 6. Comparison of Mean Age of participants in Groups 
 

Groups Mean±SD F-value P-vale 
Normal 18.37±0.54 

2.59 P=0.127 NS Overweight 18.12±0.33 
Obese 18.10±0.30 

 

 
 

Graph 1. Distribution of participants according to Age 
 

Table 7.  Distribution of Participants according to Gender 
 

Gender Normal Overweight Obese 
No 
% 

No % No % 

Male 
35 
87.5% 

31 77.5% 28 70.0% 

Female 
05 
12.5% 

09 22.5% 12 30.0% 

Total 
40 
100.0% 

40 100.0% 40 100.0% 

 

 
 

Graph 2. Gender of participants in Groups 
 

Table 8. Comparison of Mean Pulse Rate of Participants in 
Groups 

 

Pulse Rate Mean±SD F-value P-vale 
Normal 71.50±4.48 

7.955 
P=0.001 

S 
Overweight 73.10±4.87 
Obese 76.40±7.09 
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Graph 3. Comparison of Mean Pulse Rate of Participants in 
Groups 

 

 
 

Table 9. Comparison of Mean Blood Pressure of Participants in Groups 
 

BP Mean±SD F-value P-vale 
 

Systolic BP 
Normal 111.70±3.34 

157.224 
 

P< 
0.0001 
S 
 

Overweight 114.10±3.78 
Obese 126.90±5.04 

Diastolic  
BP 

Normal 70.10±1.75 

197.021 

P< 
0.0001 
S 
 

Overweight 75.60±1.51 
Obese 85.60±5.67 

 

 
 

DISCUSSION 
 
Total number of students recruited in this study were (n=130) among 
these ten students dropped out due to absenteeism. Hence the study 
was carried out in 120 students. The study was carried out in the 
Department of Physiology MGM Medical College & Hospital 
Aurangabad. In this study 120 young healthy medical students 
between age group 18 to 22 years were included and comparison of 
BMI groups i.e. normal, overweight and obese) with regards to  

Systolic and diastolic blood pressure and pulse rate was measured. 
Body mass index was calculated by measuring height and weight. The 
data was compiled in master chart i.e. in MS-EXCEL Sheet and for 
analysis of this data; SPSS (Statistical package for social sciences) 
Version 20th was used. Frequencies and percentages were calculated to 
show the distribution of Gender and age etc.  ANOVA and probability 
values was calculated to show mean difference between three groups, 
Also the Spearman’s Karl Pearson correlation coefficient was applied 
to show relationship between two variables. The significance level of 
this test was checked at 0.05. Obesity and overweight are serious 
problems that pose a huge and growing financial burden on public 
resources. The causes of obesity and overweight are sedentary life 
style, lake of regular exercise and packaged food with loaded calories 
all over the world, leading to development of many chronic diseases 
such as coronary heart diseases, non-insulin-dependent diabetes 
mellitus, hypertension and some cancers, as well as early death. Many 
scientific studies have found that risk of development of various 
diseases is associated with relatively small increases in body weight, 
not just with marked obesity (18). 
 
Pulse Rate: In present study the mean value of pulse in the normal 
weight participants was 71.50 ± 4.48, in overweight the mean value 
was 73.10±4.86and in the mean value of obese participants was 
76.40± 7.09 which was found to be increased in obese participants. 
 
P value was 0.001 which was statistically significant. 
 
Blood pressure: The mean value of systolic blood pressure in normal 
weight participants was 111.70±3.34, the mean value in overweight 
was 114.10±3.78 and in obese volunteers the mean value was 126.90 
±5.04. It was observed that as the weight goes on increasing the BP 
also increases and was statistically significant. The mean value of 
diastolic blood pressure in normal weight was 70.10 ± 1.75, the mean 
value in over weight was 75.60 ±1.51 and in obese the mean value 
was 85.60 ±5.67 which was found to be increased in obese. The p 
value was <0.001 hence statistically significant. In our study 
significant increase in pulse rate, systolic blood pressure and diastolic 
blood pressure was observed in overweight and obese as compared to 
normal weight. Obesity is not a homogeneous disorder. In a subgroup 
of obese individuals, the sympathetic tonus is increased to key organs, 
including the kidney, muscles and peripheral vessels. Evidence for 
increased sympathetic tonus of the heart is less strong, especially in 
individuals without hypertension. Obese individuals are at increased 
risk of developing cardiac arrhythmia and sudden death when 
compared to normal weight individuals. In healthy animals, obesity 
induced by excessive feeding is associated with sympathetic activation 
and hypertension. Sympathetic activation is precociously induced by 
overfeeding, and is reversed by weight loss. Modification in the 
sympathetic system induced by overfeeding seems to precede 
alterations in the renin-angiotens in system (19). Anthropometric 
indicators such as BMI have been recognized for estimating 
cardiovascular disease risk factors, particularly due to their positive 
association with hypertension (Pi-Sunyer 1993; Han et al 1997; Cox et 
al 1998; Olatunbosun et al 2000; Guagnano et al 2001; Sergeant et al 
2002; Belahsen et al 2004). The well-known correlates of 
anthropometric indicators and BP have again been confirmed in this 
study. The findingof this study corroborates the earlier investigations 
that reported significant positive correlation of anthropometric factors 
such as BMI with SBP and DBP (Seidell et al 1991; Kadiri et al 1999; 
Hsieh et al 2000; Olatunbosun et al 2000; Shahbazpour 2003; Yekeen 
et al 2003; Gus et al 2004) (20). 
 
Our study provides support for and extends previous findings by 
showing positive relation between BP and weight gain. Our 
datafurther underscore the importance of weight control in preventing 
high BP. The exact mechanism by which adiposity raises BP is not 
well understood. Obesity and insulin resistance, along with 
hypertension, are major components of metabolic syndrome. It has 
been proposed that insulin resistance and subsequent. Hyper 
insulinaemiamay play an important role in mediating the obesity–
hypertension association. Hyperinsulinaemia may raise BP by 
multiplemechanisms, including enhanced activity of sympathetic 
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nervous system, increased renal sodium reabsorption, endothelial 
dysfunction and up regulation of renin–angiotensin system. Recent 
research also suggests a role for inflammatorymediators in altering 
mechanisms of vascular tone regulation, leading to high BP (21). 
Studies carried out during the last decade indicated that India has 
entered the era of dual nutrition burden; underand over nutrition both 
coexist in all segments of the population. Studies of Dr. P. Rajeshwari 
et al found that both systolic and diastolic blood pressure increase with 
increase of BMI (22). 
 
Our results are in accordance with majority of previous studies: 
M. Behjati et al, documented that elevated BMI was strongly 
associated with elevated blood pressure. Our study correlates with this 
observations (23). 
 
P. Chhabra et al observed that students of BMI more than 25 were 
more likely to have elevated pressure. Similar observations are made 
in the present study (24). 
 
Study of Qain Ren et al showed that increased BMI was positively 
associated with the incidence of hypertension. Their finding implied 
that change in BMI could affect the change of blood pressure, and 
reducing BMI by modifying lifestyle could prevent and control 
incidence of hypertension (25). 
 
Study of Ravi Venkatachelam et al showed significant association 
between excess weight and prehypertension, similar to findings in 
other studies (26). A study among medical students in coastal 
Karnataka has found a significant correlation between prehypertension 
and BMI in boys (27). A study from Israel concluded that BMI was 
the strongest predictor of prehypertension among males and females 
(28). Study of WB Droyvold et al showed a strong association 
between change in BMI and change in SBP and DBP both among 
women and men (29). In contrast to our studies, study of L.N. Achi 
(30) came to the conclusion that the correlation between blood 
pressure and BMI was not statistically significant, however there was 
positive correlation between blood pressure and BMI and the study of 
Nadia Danon-Hersch (31) suggested that the relationship between the 
values BMI and blood pressure was not linear. 
 

CONCLUSIONS 
 
Total number of students recruited in this study were (n=130), among 
these ten students dropped out due to absenteeism. Hence the study 
was carried out in 120 students, age group 18 to 22 years were 
included in the Department of Physiology MGM Medical College & 
Hospital Aurangabad. All the volunteers were assessed for body mass 
index, systolic blood pressure, diastolic blood pressure and pulse rate. 
 
 Pulse rate: In the present study the mean value of pulse rate in the 

normal weight, overweight and obese volunteers was statistically 
significant. It was observed that as the weight goes on increasing 
the pulse rate also increases.                           

 
Blood pressure:  
 
 Systolic Blood Pressure: The mean value of   systolic blood 

pressure in normal weight, overweight and obese was 
statistically significant. It was observed that as the weight goes 
on increasing the systolic BP also increases. 

 Diastolic Blood Pressure:  The mean value of  diastolic blood 
pressure in normal weight, overweight and obese was 
statistically significant. It was observed that as the weight goes 
on increasing the diastolic blood pressure also increases. 

 Alternation in body mass index due to weight gain is related to 
many disorders like hypertension, cardiovascular diseases and 
dyslipidemia. 

 
Recommendations : We found in our study a strong positive 
association of weightgain and increased adiposity during adulthood 
with BP among normotensive individuals. Along with previous 

findings, these data suggest that for the prevention of hypertension 
weight reduction should be promoted. The importance of this finding 
is to enable “caregivers” in high blood pressure pay more attention to 
the control of obesity so that Coronary Heart Disease (CVD),Type2 
Diabetes and dyslipidemia associated with obesity might be 
prevented. The risk factors of hypertension already seen in several of 
the obese patients can be lowered by dietary intervention, life style 
modification, improving knowledge, attitude and practices regarding 
nutrition, regular exercise as well as other medical control of 
hypertension. It is clear that the population prevalence of obesity, 
high blood pressure and dyslipidemia if known will be useful in 
planning interventions. Therefore, strategies designed to limit 
cardiovascular risk should address weight reduction. In our study 
addition to body mass index, our finding could have been 
strengthened with simultaneous measurement of waist circumference, 
waist hip ratio, Tri Ponderal Mass Index and body fat percentage 
(%BF), which forms the future scope of our study. 
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