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ABSTRACT

Introduction: Obesity is a known risk factor for various metabolic diseases, including cardiovascular diseases (CVDs) and hypertension.
The present study investigated the association between blood pressure and body mass index among MBBS students in a tertiary care
teaching hospital of eastern India.

Methods: Observational and cross-sectional study conducted among 325 medical undergraduates. Baseline demographic details was
collected using predesigned, pretested self-administered questionnaire. A single resting blood pressure was recorded.
Anthropometric measurements were done and body mass index, waist circumference, hip circumference and waist-hip ratio were
recorded.

Results: The mean age of the study participants was 21.45 + 2.87 years, with 58.5% being males. 15.1% of the study participants had
a positive family history of hypertension. The prevalence of obesity and overweight were 11.1% and 16% respectively. Based on waist
circumference measurements, 29.2% were found to have central obesity and 26.4% had truncal obesity. Obesity indices were
comparable between male and female students. Mean systolic blood pressure was found to have significant positive correlation with
age (r=0.231, p=0.041), BMI (r=0.631, p=0.002), and waist circumference (r=0.497, p<0.001). Mean diastolic blood pressure was
positively correlated with positive family history of hypertension (r=0.522, p<0.001), BMI (r=0.474, p=0.001) and waist circumference
(r=0.276, p=0.032).

Conclusion: Our study observed a high prevalence of obesity among young medical students. Spreading awareness among medical
students, monitoring blood pressure, and implementing weight-control strategies that include dietary restrictions and lifestyle
changes would be imperative to contain the growing epidemic of noncommunicable diseases developing among the younger

population.
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INTRODUCTION

he prevalence of general obesity is increasing globally

both in developing and developed nations.! The

WHO reports that in 2014, 11% of men and 15% of
women who are 18 years of age and older were obese.?
Obesity is a known risk factor for various metabolic
diseases, including cardiovascular diseases (CVDs) and
hypertension. On the other hand, hypertension is a
significant global public health issue. Hypertension,
referred to as a “silent killer”, increases the risk of
cardiovascular  diseases and related mortality.?
Independently, obesity and hypertension has not only been
implicated to predispose young individuals to higher risk of
developing CVDs in the later part of their lives,* and also
increase the risk of all-cause mortality and cardiovascular-
related deaths.’ In fact, the World Health Organization
(WHO) recently emphasized the significance of blood
pressure regulation given that millions of people worldwide
suffer from CVD, accounting for 31% of the global

population, with 80% of these people experiencing heart
diseases or stroke. ®

India is undergoing both epidemiological and nutritional
transition. Rapid urbanization and adopting westernization
in cities often increase unhealthy lifestyle behaviours
including sedentary lifestyle, and intake of energy-dense
food.” Prior evidences highlight an increasing trend in
lifestyle disorders in association with obesity, and
consequent dyslipidemia and metabolic syndrome,
including hypertension among different populations of
India. 7 Young adults in the age group of 18-25 years, is
vulnerable to lifestyle disorders owing to the start of their
adulthood, along with more relaxation of parental
supervision, and financial independence at times. A high
prevalence of overweight and obesity was observed among
North East students moving to Gujarat for higher education
at 16.67% and 18.45%, respectively.” According to studies,
during the past 10 years, the prevalence of hypertension in
young adults has grown dramatically while the age at which
it first manifests itself has lowered.® younger adults with
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a body mass index (BMI) of more than 30 kg/m? had a five
times higher prevalence of hypertension than those with a
BMI of less than 20 kg/m?2.1° The increasing prevalence of
hypertension in young adults and associated complications
have been attributed to a complex interplay between
genetic and environmental risk factors. 1

In the light of limited evidence on obesity and hypertension
on young adults in recent times from this part of the
country, the present study investigated the association
between blood pressure and body mass index among MBBS
students in a tertiary care teaching hospital of eastern
India.

MATERIALS AND METHODS
Study design and study population:

The present work was an observational study of cross-
sectional study design conducted in the Department of
Physiology Darbhanga Medical College and Hospital,
Laheriasarai, Bihar, India among the undergraduate
medical students for a period of 6 months from October
2021 to March 2022. All those with chronic illness such as
known hypertension, diabetes, hypothyroidism, liver
disorder, renal diseases were excluded from the study.

Sample size

In a study by Chenji et al. > the combined prevalence of
overweight and obesity among medical undergraduate
students was 25.6%. Using these figures along with 95%
level of confidence and 5% error margin, the minimum
sample size was calculated to be 293.

Ethical approval

The study was initiated after obtaining approval from the
Institutional Ethics Committee of the and permission from
head of the concerned institution.

Study procedure:

All students present on the days of conduct of the study
were invited to participate after explaining the purpose and
procedure of the study. They were ensured on anonymity
and confidentiality of the data provided by them. A total of
325 MBBS students of different semesters provided written
informed consent and were included in the study. Baseline
demographic details was collected using predesigned,
pretested self-administered questionnaire.

Measurement of blood pressure: Resting BP (systolic and
diastolic) were measured after a sitting rest of 15-30
minutes by using mercury sphygmomanometer in sitting
posture. 13

Measurement of obesity indices: Weight and height were
measured in accordance with National Health and Nutrition
Examination Survey (NHANES) anthropometric measuring
guidelines with help of weighing machine and stadiometer.
14 Waist circumference (WC) was measured at level of
umbilicus and hip circumference (HC) was measured at
maximum protrusion of hip in standing position in
centimeters with heals together at linen measuring tape.

Three measurements were taken for each site and average
score recorded as final. %

Body mass index (BMI) was calculated for each student
from their weight and height recordings. The Asian
classification was followed in our study and subjects with
BMI of 25 kg/m? or greater were considered as overweight
and those with BMI 30 kg/m? or greater were considered as
obese. ¥

Those with waist circumference (WC) of more than 90 cm
in males and more than 80 cm in females were considered
to have central/abdominal obesity. ¢ Waist-hip ratio
(WHR) was calculated using WC and HC, and WHR of 0.90
or greater in males and 0.85 or greater in females
corresponded to truncal obesity.

Data analysis: Statistical analysis was done using Statistical
Package for Social Sciences (SPSS) version 17.0 (IBM Corp.,
Illinois, Chicago). The mean and standard deviation was
calculated for quantitative data. Categorical variables were
expressed in proportions. Spearman’s correlation and Chi-
square statistics were used to test for association between
various obesity indices and blood pressure. A p-value <0.05
was considered as statistically significant.

RESULTS

Out of 325 students, 190 (58.5%) were males and the
remaining 135 (41.5%) were females. The mean age of the
study participants was 21.45 + 2.87 years, with 38.8%
being below 20 years of age. 15.1% of the study
participants had a positive family history of hypertension.

The proportion of students who were obese was 11.1%
(n=36), while 16% were overweight (n=52) and the
remaining 72.9% had BMI in the normal range. (Figure 1)
The mean BMI was 24.65 + 54.39 kg/m? and was
comparable between males and females (p=0.589).

Based on waist circumference measurements, 25.2% of
females (n=34) and 32.1% of males (n=61) were found to
have central obesity; accounting for an overall proportion
of 29.2% among 325 study participants. (Figure 2) The
distribution of central obesity between male and female
students was statistically comparable (p=0.176).

Similarly, 26.4% of the study participants (n=86) had WHR
greater than defined gender-specific cut-off values
indicating truncal obesity. (Figure 2)

The mean systolic blood pressure was 125.50 + 13.64 mm
Hg and mean diastolic BP was 82.15 + 6.77 mm Hg.

Mean systolic blood pressure was found to have significant
positive correlation with age (r=0.231, p=0.041), BMI
(r=0.631, p=0.002), and waist circumference (r=0.497,
p<0.001). (Table 1) Mean diastolic blood pressure was
positively correlated with positive family history of
hypertension (r=0.522, p<0.001), BMI (r=0.474, p=0.001)
and waist circumference (r=0.276, p=0.032). (Table 1)
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Figure 1: Distribution of study participants according to
BMI categories (N=325)
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Figure 2: Composite bar diagram showing distribution of
study participants according to gender, central obesity and
truncal obesity (n=325)

Table 1: Correlation between mean SBP and DBP with various parameters (n=325)

Parameters Systolic blood pressure
Spearman’s correlation
coefficient
Age 0.231
s g
BMI 0.635
wWC 0.497
WHR 0.324
DISCUSSION

The present study provides descriptive data on 325
undergraduate medical students, between 18-25 years of
age. of a university college. Among the 325 students, 36
(11.1%) were obese, while 52 (16.0%) were overweight,
with a combined prevalence of 27.1% according to the WHO
BMI classification for Asian population. Also, 29.2% of our
study participants had abdominal obesity and 26.4% had
truncal obesity. Study by Cheniji et al. *? in South India on
434 undergraduate medical students, reported the
prevalence of obesity and overweight to be 7.6% and 18%
respectively. Similarly, another study by Dantu et al. ¥ on
263 undergraduate students, the combined prevalence of
overweight and obesity was 19.6%. Furthermore, study
from Pune, India by Fernandez et al. !% reported the
prevalence of overweight and obesity to be 13.2%, which
was less than the 27.1% prevalence of overweight and
obesity in the present study. While the present study
observed similar distribution of overweight and obesity
between male and female students, Dantu et al. 7 reported
a significantly higher figures in males as compared to
female students.

Higher prevalence of general obesity and abdominal obesity
was noted in our medical undergraduates as compared to
that by Ali et al. *° in Bangladesh, reporting 8.3% general

Diastolic blood pressure

p-value Spearman’s correlation p-value
coefficient
0.041* 0.357 0.106
0.127 0.522 <0.001*
0.002* 0.474 0.001*
<0.001* 0.232 0.032*
0.319

obesity and 20.7% abdominal obesity. Their study also
observed significantly higher prevalence of general and
abdominal obesity among females as compared to males. *°
Similarly, study among medical students in Malayasia also
had lower proportion of obesity as compared to our study
participants. 2° But studies also reported 22.0% prevalence
of obesity among dental students and other university
students.??2 The difference in prevalence might be
attributed to the differences in the location of the studies,
lifestyles, and different assessment methods, in addition to
the participants being day scholars or residing in hostels.

Since the present study measured blood pressure of the
participating students once only, we did not categorize the
students as hypertensive or non-hypertensive based on this
measurement. However, for ethical reasons, a repeat
measurement was done for those who had high BP
recording in the first instance and if the second reading was
also consistently high, then the students were referred to
the internal medicine department of the same medical
college and hospital for further investigation and
management. Therefore, the present study analysis the
measurements of SBP and DBP as continuous variables and
tested for correlations of the same with various parameters
of age and obesity indices.
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Significant correlations were observed between blood
pressure and age, BMI, waist circumference and waist-hip
ratio. Similar observations were reported by Gandhi et al. 13
among medical students in a teaching college and hospital
of North India. Our findings were supported by the study by
Mark et al. 22 which reported a positive correlation between
prevalence of elevated BP and increasing adipose tissue.
Fuchus et al. 2 observed that prediction of the incidence of
HTN was even better with the correction of waist by stature
or hip circumference than that of BMI. In consistence with
our observations, Ghosh et al. 2 reiterated that both SBP
and DBP as continuous variables have stronger correlations
with BMI and WC than with other anthropometric indices.
A significant positive correlation of BMI with SBP and DBP
was earlier reported by many investigators. 2627

BMl is a widely accepted indicator for nutritional status in
adults. Also, obesity is a well-established risk factor for
various cardiovascular conditions including hypertension,
which usually tends to become refractory to treatment. 28
Despite being obese, there remains chances that individuals
are deficient at the micronutrient level which needs further
exploration in similar study groups. Also, other parameters
such as diet, sleep habits, screen time, physical activity and
stress level are important identified factors that were not
taken up in the present study.

CONCLUSION

The high prevalence of obesity among young medical
students is alarming. Such concern increases the risk of
individuals to future morbidities and risk of cardiovascular
diseases. Spreading awareness among medical students,
monitoring blood pressure, and implementing weight-
control strategies that include dietary restrictions and
lifestyle changes would be imperative to contain the
growing epidemic of noncommunicable
diseases developing among the younger population.
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