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Prevalence of Obesity in Medical students and its correlation
with cardiovascular risk factors: Emergency Alarm for Today?
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It is predicted that the prevalence of overweight and obesity will rise significantly by
2015 in young population. Problem of overweight and obesity has been recognized
as public health problem worldwide due to the fact that it increases the risk of
chronic diseases such as Cardiovascular Diseases (CVD), stroke, diabetes, sleep
apnoea, osteoarthritis etc.
Objective
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To assess the body mass index in medical students and its association with various
cardiovascular risk factors like blood pressure, dietary habits, and family history of
cardiovascular diseases.
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A university based cross-sectional analytical study was conducted in Department
of Physiology, Smt. B.K. Shah Medical Institute & Research Center, Vadodara,
Gujarat. Data was collected through convenient sampling technique by using selfadministered questionnaire followed by anthropometric measurement. Body Mass
Index (BMI) of 138 first year medical students was assessed. Systolic blood pressure,
diastolic blood pressure, pulse pressure, mean blood pressure, pulse rate and arterial
oxygen saturation were measured.
Result
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Data was compiled in excel sheet, analyzed for percentage and proportion. Chi square
and Pearson correlation test were also applied and alpha error was set at 5% level. In
comparison to the students with normal BMI, students with BMI >25 kg/m2 (N=49)
showed significantly high blood pressure indices. Dietary habits and family history of
cardiovascular diseases were also noted. Highly significant association of high BMI
was found with elevated blood pressure (X2=7.4042***, p<0.001) and presence of
family history of cardiovascular diseases X2=9.8625***, p<0.001). BMI is negatively
correlated with SpO2 (r= -0.0504, p<0.05) and pulse rate, while positively correlated
with systolic blood pressure (r=0.2736) and diastolic blood pressure (r=0.0275).
Conclusion
In conclusion, majority (more than 35%) of medical students were overweight, high
prevalence of cardiovascular risk factors like family history, elevated blood pressure
and less SpO2.
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INTRODUCTION
Cardiovascular risk factors can be categorized into
independent or non-modifiable risk factors and dependent
or modifiable risk factors. Independent risk factors include
age, gender and family history. Dependent factors of the 1st
grade include smoking, hypertension, lipid disorders and
diabetes, while dependent factors of the 2nd grade include
overweight, improper dietary habits and stress.1 Obesity
has been primarily diagnosed by using the BMI for the last
30 years. Based on BMI obesity is divided into different
classes; normal weight (18.5-25 kg/m2), underweight (<
18.5 kg/m2) and overweight (>25 kg/m2).2
In medical profession fast food consumption is one of
the major factor reported as one of the cause of obesity
in teenagers. The causes which influence the fast food
consumption are convenience, cost, menu choices, flavor
and taste,3,4 but in the real world situation food decision
are made within the context of time pressure, specific
environment, individual presence and social factors.
Obesity is associated with sympathetic activation and is the
leading risk factor for development of hypertension.5,6 BMI
is a better tool to assess the obesity than other methods
with a significant clinical utility.7,8 The medical profession is
a highly stressful profession and prevalence of obesity and
other cardiovascular risk factors are not studied extensively.
In the present study, author was keen to find out the
correlation between BMI and BP indices viz. systolic blood
pressure (SBP), diastolic blood pressure (DBP), pulse
pressure (PP), mean blood pressure (MBP), pulse rate and
SpO2. We also analyzed family history of CVD, dietary habits
of medical students and knowledge about the healthy and
unhealthy food.

using kg weight scale and recorded to the nearest 0.1 kg
using electronic scale. The BMI calculating formula was
weight in kg divided by square of height in meter. BMI
was classified in to three groups, Group 1 underweight
(BMI <18.5 kg/m2), Group 2 Normal (BMI 18.5-25 kg/m2),
Group 3 overweight (BMI >25kg/m2), which further divided
in to two sub groups Grade-1 Preobese is 25-29.9 kg/m2
and Grade-2 Obese is 30-34.9 kg/m2. The questionnaire
also included sociodemographic data, education level, diet
modifications & food habits, family history of cardiovascular
diseases and knowledge about the healthy and unhealthy
food. Diet modification was defined as change in food
consumption on the basis of the role of that particular food
in the development of cardiovascular disease.
Cardio-respiratory parameters were studied include BP
indices (SBP, DBP, PP, MBP), pulse rate and arterial oxygen
saturation (SpO2). Blood pressure was measured by
digital BP instrument. In case the two readings differed by
over 10 mm of Hg, a third reading will be obtained, and
average of all these measurements had been taken. Blood
pressure was classified as normal (SBP <120 and DBP <80
mmHg), pre-hypertension (SBP=120-139 and/or DBP=8089 mmHg), stage I hypertension (SBP=140-159 and/or
DBP=90-99 mmHg), and stage II hypertension (SBP >160
and/or DBP >100 mmHg). Radial pulse rate was counted
manually and SpO2 by digital pulse oxymeter.
Data was collected and grouped by using Microsoft excel.
Descriptive data represented by the percentage. Unpaired
students t-test was used to compare the data of normal and
high BMI. For correlation of BMI with blood pressure, SpO2
and pulse, Pearson correlation test was used. Association
of BMI with blood pressure and heredity was analysed by
chi square test. The probability level of p< 0.05 was set for
statistical analysis.

METHODS
It was a descriptive cross-sectional study, conducted in
Department of Physiology, Smt. B.K. Shah Medical Institute
and Research center, Sumandeep Vidyapeeth between the
periods of July 2013 to December 2013. Sample size was
138 Medical Students and data was collected through a
self-structured questionnaire based on a review of similar
studies. The data was collected through a self structured
questionnaire. Ethical clearance was obtained from
Sumandeep University (SVIEC/ON/MEDI/RP/B121) and
written informed consent was obtained from the subjects.
Inclusion: I year MBBS students, apparently healthy, aged
between 18-25 years, volunteered for study.
Exclusion: Unhealthy with any clinical condition and those
who were taking any medication.
The questionnaire contains several anthropometric data
included information of age, height and weight. Height
was determined using a length measuring tape in cm and
recorded in the nearest 0.5 cm. Weight was measured
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RESULTS
Results showed that out of 138 students total 125 students
(More than 90%) were taking the fast food. Out of 125
students 58.40% students agreed that they like the fast
food, 34% students consumed due to non availability
of homemade food while remaining consumes due to
their life style. More than 60% students were unaware
about the fact that fast food is unhealthy. More than 80%
students were vegetarian and only 15% students were non
vegetarian.
Table 1 showed that 49 (35.50%) students were of BMI >25.
Table 2 showed distribution of all participants according to
BMI and BP indices, pulse rate, SpO2 and heredity. Data
comparison showed that BP indices found significantly high
in overweight groups. Prevalence of obesity is 13.04% and
of overweight 22.50%. Total prevalence of elevated blood
pressure in medical students in our study was 25.20%.
Prevalence of hypertension in overweight is 27.50%
against normotensive 18.30% (p <0.05). Prevalence of
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hypertension in family history of CVD was 18.60% against
13.10% with Normal BP. p<0.05).

Table 3. Statistical analysis of correlation of BMI and association
of different BMI groups with other parameters.

Table 1. Demography data of medical students.
Groups

Number

(%)

(N=138)

BMI

BMI
(Mean ±SD)

Group 1 (BMI <18.5)

11

7.97

17.14±0.58

Group 2 (BMI 18.5 to 24.9)

78

56.50

20.15±2.63

Group 3 Preobese G-1 (BMI 25-29-9)

31

22.50

27.05±1.48

Group 3 Obese G-2 (BMI 30-34.9)

18

13.04

32.28±2.14

Table 2. Distribution of all students according to BMI and blood
pressure indices, pulse rate, SPO2, family history of CVD and
statistical analysis.
Under
weight

Normal

Overweight

Group 1
(N=11)

Group 2
(N=78)

Group 3
G-1
(N=31)

Group 3
G-2
(N=18)

Normal
(N=78) Vs
Overweight
(N=49)
P value

SBP
(mmHg)

122.3±7.6

119.52±15.2

130.5±11.9

128.2±9.46

0.000231***

DBP
(mmHg)

71.3±9.53

71.04±9.03

75.8±9.52

76.8±6.27

0.00082 ***

PP
(mmHg)

51±8.5

48.48±11.9

54.68±11.13

48.39±11.03

0.00009***

MBP
(mmHg)

88.3±8.03

87.2±9.96

94.06±8.95

92.96±5.38

0.036386*

SpO2(%)

96.3±2.21

97.8±.83

95.6±1.09

94.6±1.09

0.04336 *

Pulse (/
min)

78.7±14.9

74.9±14.9

75.29±10.1

73.2±11.5

0.454958 NS

Family
History
of CVD
(%)

3(27.30%)

25 (32.05%)

24 (77.40%)

14 (77.80%)

-

SBP= Systolic blood pressure in mmHg,
DBP= Diastolic blood pressure in mmHg,
SPO2= Oxygen saturation in %age * p<0.05, *** p<0.001,
NS= not significant

Table 3 shows the statistical analysis of correlation and
association of BMI with BP, SpO2 and Family history of CVD.
Pearson correlation shows the positive correlation of BMI
with Blood pressure and negative correlation with SpO2
(p<0.05) and pulse rate. Chi square test shows significant
relationship of BMI with family history of CVD (X2 =7.4042,
p<0.001) and elevated blood pressure (X2=9.8625, p<0.001).

DISCUSSION
This was a cross sectional descriptive study based on
self structured questionnaire, where we assessed BMI
in medical students and its relation with cardiovascular
risk factors. Obesity continue to increase substantially
worldwide, affecting all ages, sexes and races, also
becoming serious problem in India despite the widespread
presence of under nutrition.2 We found in our study that
more than 35% medical students are overweight. Similar
studies that calculated BMI of medical students have been

BMI Groups

Variable

Pearson
correlation

P value

Variable

Chi
square

DF

P value

SBP
(mmHg)

0.2736

>0.05

Blood
pressure

7.4042

03

0.00000***

DBP
(mmHg)

0.2754

>0.05

Family
History

9.8625

03

0.000000***

SpO2 (%)

-0.5046

0.0342*

Pulse
(/min)

-0.05216

>0.05

SBP= Systolic blood pressure in mmHg,
DBP= Diastolic blood pressure in mmHg,
SPO2= Oxygen saturation in % age, * p<0.05, *** p<0.001

conducted in Pakistan, Poland, United Arab Emirates (UAE)
and Greece.1,9-11
Although this study was on a small scale, interesting results
for BMI and fast food consumption were obtained. Fast
food consumption by medical students cannot be ignored
as our results state that more than 90% of students are
taking in day to day life. Here is convincing evidence that
increase in the energy density of the diet by fat or sugar
together with concomitant eating behaviors like snacking,
binge eating and eating out promote unhealthy weight gain
through passive over consumption of energy.12,13 Probable
hypothesis is that more fast food consumption is associated
with more energy intake from non-fast food and fast food
sources.14 Medical field is a challenging and stressful
profession and of the factors contributing to obesity, stress
seems to be particularly important as stressful condition
leads to irregularity in diet, lack of exercise and addiction,
each being considered independent factors leading to
obesity.15
We found a highly significant association of BMI with blood
pressure. Blood pressure can be classified as normal (SBP
<120 and DBP <80 mmHg), pre-hypertension (SBP = 120139 and/or DBP = 80-89 mmHg), stage I hypertension
(SBP = 140-159 and/or DBP = 90-99 mmHg), and stage
II hypertension (SBP > 160 and/or DBP > 100 mmHg).16
Grouping the students in two categories: those with
normal and those with elevated blood pressure (≥ 120/80
mmHg); we found that prevalence of elevated blood
pressure was also high. Obesity is strongly associated with
hypertension and cardiovascular disease. The prevalence
of hypertension was 32.80% in the urban population and
14.50% in the rural population in India and reported risk
factors of hypertension are Diabetes, higher BMI values,
decreased level of physical activity and increased waist
circumference, necessitates intervention at the primary
health care level for its prevention.17 Several central and
peripheral abnormalities that can explain the development
or maintenance of high arterial pressure in obesity have
been identified, include activation of the sympathetic
nervous system and the renin-angiotensin-aldosterone
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system. Obesity is also associated with endothelial
dysfunction and renal functional abnormalities that may
play a role in the development of hypertension.18
Our study exhibited that high BMI is significantly correlated
with low SpO2. Total body oxygen consumption is increased
as a result of an expanded lean tissue mass as well as the
oxidative demands of metabolically active adipose tissues.
The association of alveolar hypoventilation with obesity
is also well known.19-20 The accompanying reviews in this
nature insight on obesity confirm the identity of several
genes involved in the development of obesity in animal
models and describe central neural pathways concerned in
the regulation of energy balance. Such genes and neural
pathways are likely to be important in the genesis of human
obesity but they should not detract from the importance
of environmental factors.21 Concern grows that the current
dramatic rise of obesity among adolescents portends a
future wave of increasing cardiovascular disease as these
overweight youth reach the adult years.

CONCLUSION
In conclusion we found that more than 90% students were
taking fast food in their diet and 22.45% and 9.52% are
found to be pre obese and obese respectively. Majority
of medical students had normal BMI, high prevalence of
cardiovascular risk factors like family history and elevated
blood pressure.

This observation is explained largely by Dietary addition
of fast food or stress of medical education. They had
substantial knowledge regarding risk factors and measures
required to reduce them but little effort is made by them to
modify their lifestyle as evident from lack of implementation
of healthy diet modification and low physical activity level.
It is noticeable, how the current generation of teenage is
more towards the consumption of fast food. These changes
in population anthropometry is not restricted medical
students or to a particular ethnic group, but reflects a major
global shift in body size. We suggest that future research
about eating behaviors focus on the questions regarding
typical consumption of beverages with sugar added, fruits
and vegetables, and full portions served at restaurants to
further develop a tool for clinical screening.
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