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Abstract
Background: Prevalence of overweight-obesity is rising in India. Medical Professionals are vulnerable to
overweight-obesity because of the sedentary lifestyle which is frequently adopted due to massive work burden.
Aim & Objective: To assess prevalence of overweight-obesity and associated factors among MBBS students in a
medical institute in north-Indian state of Uttarakhand. Settings and Design: Descriptive cross-sectional study
Methods and Material: This study was conducted among 310 M.B.B.S. students at Himalayan Institute of Medical
Sciences, Uttarakhand, between March and May 2019. Socio-demographic details were recorded using a
structured pro forma. A pre-validated IPAQ questionnaire was used for assessment of physical activity.
Anthropometric and clinical parameters were measured using standard techniques. Statistical analysis used:
Independent student’s t test and Chi square test were used to compare the quantitative variables and categorical
variables, respectively. Pearson’s correlation test was used to study the correlation of BMI with clinical
parameters. Results: Among 310 study subjects, 164 (52.9%) were overweight-obese. The prevalence of
abdominal obesity was 30.3 percent. Subjects with overweight-obesity, in comparison to normal BMI group, had
higher frequency of smoking, higher systolic blood pressure, higher mean arterial pressure, higher pulse pressure
and engaged more in high (category 3) physical activity. Conclusions: There was 52.9% prevalence of overweightobesity in study cohort. Overweight-obese subjects had higher blood pressure and frequency of smoking, both
traditional cardiovascular risk factors. Interestingly, more overweight-obese subjects engaged in high physical
activity.
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both men and women is seen in the last three
decades worldwide. (2) Similar trends have been
observed in India. ICMR INDIAB phase I study carried
out among adult population of states of Tamil Nadu,
Maharashtra, Jharkhand, and Union Territory of

Introduction
Overweight and obesity are defined by World Health
Organization (WHO) as “abnormal or excessive fat
accumulation that presents risks to health”. (1) A
significant rise in prevalence of obesity affecting
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Chandigarh found prevalence of obesity between
11.8 to 31.3% and prevalence of abdominal obesity
between 16.9 to 36.1 percent. (3) People from
younger age groups have also been affected. About
one-fifth of Indian children and adolescents are
either overweight or obese. (4)
Obesity is a well-known risk factor for diabetes
mellitus, hypertension, non-alcoholic fatty liver
disease, gall stones and osteoarthritis. (5,6)
Childhood obesity increases the future risk of type 2
diabetes and hypertension by 5.4 and 2.7 times,
respectively. (7)
Medical profession is synonymous with long duty
hours, erratic food timings and exposure to a host of
stressful situations which put medical students at
risk to develop lifestyle associated disorders
including overweight and obesity. Studies from
central and south India have shown 9.4% to 38 %
prevalence of overweight-obesity among M.B.B.S.
students. (8-14) However, dietary habits and
patterns of physical activity differ across the country.
A study from north India will enrich the existing data
on problem of overweight-obesity in medical
students.
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converted to METs-minutes per week. Subsequently,
students were categorized into low, moderate and
high physical activity groups based on the standard
IPAQ criteria. (15,16) We also assessed the average
time a student spends sitting every day, described as
sitting hours.
We measured height, weight, waist circumference,
blood pressure and oxygen saturation in all the
students. Weight was measured in kilograms (kg)
using an electronic weighing machine (Omron
HN283 Weighing Scale) capable of recording to the
nearest 0.1 kg. During measurement of weight,
subjects were in single layered clothing and phones,
wallets and shoes were removed. Height was
measured in centimeters (cm) using a stadiometer (Is
Indosurgicals Pvt. ltd.) and was recorded to the
nearest 1cm. Body mass index (BMI) was calculated
using the standard formula, in which “weight in
kilograms is divided by square of height in meters
(kg/m2)”. The WHO Asia specific guidelines were
used to classify students according to BMI (i)
underweight (<18.5 kg/m2), (ii) normal weight (18.522.9 kg/m2), (iii) overweight (23-24.9 kg/m2), (iv)
obese-grade 1 (25-29.9 kg/m2), and (v) obese-grade
2 (>30 kg/m2). (17)
WHO-STEP approach was used for measuring waist
circumference which requires the inch tape to be
placed at the midpoint between lowest palpable rib
and highest point of iliac crest and the measurement
is taken during end of expiration. (18) Abdominal
obesity was defined as “waist circumference more
than or equal to 90 cm in men and more than or
equal to 80 cm in women”. Waist circumference
greater than these cut-offs has been associated with
increased risk of cardiovascular disorders. (19)

Aims & Objectives
To assess the prevalence of overweight-obesity
among M.B.B.S. students from a medical college in
north-Indian state of Uttarakhand

Material & Methods
This study was conducted in Himalayan Institute of
Medical Sciences, a medical college in the state of
Uttarakhand, India between March 2019 and May
2019. The study subjects included M.B.B.S. students
from all professional years. All M.B.B.S. students
more than eighteen years of age were eligible for the
study. The exclusion criteria were (i) pregnancy, (ii)
students on glucocorticoids, antidepressants and
antipsychotics and (iii) students suffering from
chronic kidney disease, chronic heart failure, chronic
liver disease and tuberculosis. The study protocol
was approved by the institutional ethics committee
and all subjects provided informed written consent.
A self-administered questionnaire was used to
collect the socio-demographic details, family history
of diabetes, family history of hypertension and
relevant past medical history. A pre-validated short
version International physical activity questionnaire
(IPAQ) was used to assess the patterns of physical
activity. For objective quantitative assessment of
physical activity, the responses on the IPAQ were

Blood pressure (BP) was recorded using a digital
sphygmomanometer (Omron Hem 8712 BP Monitor)
after the subject was sitting quietly for five minutes.
Mean of two BP recordings was taken as patient’s
blood pressure. If these two readings differed by
more than 10 mm Hg, a third recording was taken
and the mean of those values was finally recorded.
(20) We measured oxygen saturation of blood (SpO2)
using a pulse oximeter [Dr Trust (USA) Professional
Series Pulse Oximeter].
Statistical analysis: The calculated sample size for
current study was 295, assuming 25.9 % prevalence
(11), 95% confidence interval and 5% precision. The
data was analyzed using SPSS software version 20.
Independent student’s t test was used to compare
302
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the quantitative variables between normal BMI and
overweight-obese group. The categorical data was
compared between two groups using Chi square
test. Pearson’s correlation test was used to study the
correlation of BMI with blood pressure indices and
oxygen saturation. The p-value of <0.05 was
considered statistically significant.

[Prevalence of overweight-obesity…] | Chauhan A et al

0.000). Similarly, mean arterial pressure (91.2 ± 8.17
vs. 88.9 ± 7.46 mm Hg, p-value = 0.013) and pulse
pressure (42.0 ± 10.82 vs. 38.3 ± 9.52 mm Hg, p-value
= 0.002) were higher among overweight-obese
subjects compared to those with normal BMI.
Weekly physical activity measured in terms of METsminutes per week was significantly higher in
overweight-obese group (3034 ± 2147.43 vs. 2145.8
± 2123.98, p-value = 0.000). More subjects from
overweight-obese group were engaged in high
physical activity compared to the normal weight
subjects (43.9% vs. 23.8%). Average sitting hours in
overweight-obese group were similar to that in
normal BMI group (8.1+ 2.74 hours/day vs. 8.7+ 2.93
hours/day, p-value = 0.231).
Abdominal obesity vs. non-obese (Table 4):
Subjects with abdominal obesity had significantly
higher systolic blood pressure, diastolic blood
pressure, mean arterial pressure and pulse pressure
compared to subjects with normal waist
circumference. Weekly physical activity measured in
terms of METs-minutes per week was significantly
higher in subjects with abdominal obesity compared
to non-obese subjects. They also engaged more in
high physical activity compared to non-obese
subjects. Average sitting hours were not significantly
different between two groups.
Correlation of BMI with clinical parameters:
There was a statistically significant but weak positive
correlation of BMI with systolic blood pressure (r =
0.234; p-value = 0.000), diastolic blood pressure (r =
0.144; p-value = 0.011), mean arterial pressure (r =
0.210; p-value = 0.000), pulse pressure (r = 0.157; pvalue = 0.006), METs-minutes per week (r = 0.215; pvalue = 0.000) and SpO2 (r = 0.113; p-value = 0.046).

Results
Three hundred and fourteen subjects were initially
screened. Four out of 314 subjects who were on
antidepressants were excluded. Among 310
subjects, 46 (14.8%) were from MBBS - 1st
professional, 114 (36.8%) from MBBS - 2nd
professional, 76 (24.5%) from MBBS - final
professional (part 1) and 74 (23.9%) from MBBS final professional (part 2). The demographic and
clinical parameters of the study subjects have been
summarized in (Table 1).
Prevalence of overweight-obesity:
Study subjects were categorized in to five BMI
categories using WHO Asia specific cut-offs (Table 2).
Among 310 subjects, 67 (21.6%) were found to be
overweight and 97 (31.3%) were obese. Ninety-four
of 310 subjects (30.3%) were found to have
abdominal obesity. Among 94 subjects with
abdominal obesity, only 7 (7.5%) belonged to normal
BMI category. Rest 92.5% subjects with abdominal
obesity were also either overweight or obese.
Patterns of physical activity among M.B.B.S.
students:
Amount of physical activity carried out by study
subjects was quantitatively assessed using IPAQ
questionnaire. Subjects were classified in to low,
moderate and high activity groups. Out of 310
subjects, 30 (9.67%) were having low physical
activity, 172 (55.4%) with moderate physical activity,
and 108 (34.83%) with high physical activity.
Students spent 8.4 ± 2.82 hours sitting every day.
Average sitting hours were 10.16 hours, 8.42 hours,
and 8.02 hours, respectively among low, moderate
and high physical activity groups.
Normal BMI vs. overweight – obesity (Table 3):
Proportion of males was higher in overweight-obese
group compared to normal weight group. Though
the absolute number of students who smoked was
not large, their frequency was higher in overweightobese group. Systolic blood pressure was
significantly higher among overweight-obese
subjects compared to subjects with normal BMI
(119.3 ± 12.22 vs. 114.5 ± 10.47 mm Hg, p-value =

Discussion
The prevalence of overweight-obesity in India has
doubled in last one decade according to the national
family health surveys. (21) Overweight-obesity is
slowly spreading its roots across all ages and sections
of our society. The noble profession of Medicine
demands absolute dedication and a lot of hard work
from its professionals often at the cost of ignoring
their own health. These professionals remain at risk
of developing lifestyle related disorders including
overweight-obesity.
The present study aimed to assess prevalence of
overweight-obesity among M.B.B.S. students at a
Medical College in Uttarakhand. We found
overweight-obesity in 164 (52.9%) of 310 students.
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This observation is significant and a reason for
concern as more than half of the study population
comprising of budding doctors is overweight or
obese. Earlier studies from central and southern
parts of India have shown prevalence of overweightobese among medical students ranging from 9.4%37.5%. (8-15) The possible reasons for higher
prevalence of overweight-obesity in present study
could be (i) difference in dietary habits, (ii) distinct
patterns and opportunities to engage in physical
activity, and (iii) different socio-demographic profile.
One-third of the study subjects were found to have
abdominal obesity similar to that observed by
Gudegowda KS et al. (12) and by Sivapraksham P et
al.(15)
We observed that overweight-obese subjects
performed more physical activity compared to
subjects with normal BMI. Similarly, more subjects
with overweight–obesity engaged in high (category
3) physical activity as compared to normal weight
subjects. This observation is at variance with the
common belief that lean individuals engage in higher
levels of physical activity in comparison to
overweight-obese individuals. Sivaprakasham P et al.
in their study (15) used IPAQ to monitor physical
activity in medical students and observed that
overweight-obese subjects engaged more in low
(category 1) physical activity than in high (category
3) physical activity. We hypothesize that contrasting
observations in present study could be due to
heightened consciousness among overweight-obese
students about self-image and ill-effects of weight
gain as well as higher motivation to lose weight.
However, different dietary habits between
overweight-obese subjects and those with normal
BMI may also explain this finding. Higher calorie
intake may negate the beneficial effects of increased
physical activity. The dietary patterns of subjects
could not be assessed in present study. We
measured level of physical activity among study
subjects using IPAQ which does not provide longterm estimation of physical activity carried out by
study subjects. This could also partly explain the
paradox between BMI and level of physical activity
observed in this study.
Males were more predisposed to develop obesity
compared to females and this finding is consistent
with previous studies. However, gender difference
was not observed between subjects with and
without abdominal obesity suggesting similar
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predisposition of males and females to develop
abdominal obesity.
Overweight-obese subjects were found to have
higher systolic blood pressure, mean arterial
pressure and pulse pressure as compared to subjects
with normal BMI. Similarly, subjects with abdominal
obesity were observed to have higher systolic blood
pressure, diastolic blood pressure, mean arterial
pressure and pulse pressure as compared to subjects
with normal waist circumference. This finding is in
agreement with previous studies (10,15) and adds
further evidence to the association between
overweight-obesity and hypertension. However, rise
in blood pressure at such a young age in association
with overweight-obesity raises concerns about
increased future risk of development of
cardiovascular disorders. Higher frequency of
smokers in overweight-obese group could increase
this risk further.
In present study, we found weak positive correlation
between oxygen saturation and BMI. This finding is
in contrast to the negative correlation observed
between these two parameters by Vidyapeeth S et
al.14. Higher physical activity in overweight-obese
group as seen in present study might explain this
observation.

Conclusion
The present study from the state of Uttarakhand
shows high prevalence of overweight-obesity among
MBBS students. Students who are overweight-obese
have higher blood pressure as well as higher
frequency of smoking as compared to those with
normal BMI. Both these observations put together
make overweight-obese students more susceptible
to future development of cardiovascular disorders.
On a positive side, the overweight-obese individuals
in our study were doing higher physical activity in an
attempt to reduce their weight which reflects
heightened awareness and willingness to take
corrective steps on their part.

Recommendation
Rising prevalence of overweight-obesity in subjects
with younger age groups and its association with
cardiovascular risk factors is an important public
health concern. Regular screening for overweightobesity starting at school level itself, counseling and
motivation for healthy eating habits, daily physical
activity and reduction of sitting hours may help to
reduce the burden of this problem.
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Limitation of the study
This study has some limitations. Comprehensive
evaluation of dietary habits of study subjects and
assessment of metabolic parameters such as blood
glucose, glycosylated hemoglobin and lipids could
have provided further insight in to the problem of
overweight-obesity among young M.B.B.S. students.
This opens scope for further studies on this particular
population.

Relevance of the study
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This is the first study to assess prevalence of
overweight-obesity among medical students from
the north Indian state of Uttarakhand and adds to
the existing information derived from studies from
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Tables
TABLE 1 DEMOGRAPHIC AND CLINICAL INFORMATION OF THE STUDY PARTICIPANTS (N=310)
Parameters
Age (years)
Gender (male:female)
Family history of diabetes mellitus
Family history of hypertension
Smoking (daily)
Height (cm)
Weight (kg)
BMI (kg/m2)
Waist circumference (cm)
Systolic blood pressure (mm Hg)
Diastolic blood pressure (mm Hg)
Pulse pressure (mm Hg)
Mean arterial pressure (mm Hg)
Pulse rate (beats per minute)
SpO2 (percent)
METs-minutes per week
Sitting hours (hours per day)

Results
20.9 ± 1.31
138 : 172
113 (36.45%)
110 (35.48%)
12 (3.8%)
160 ± 9.3
65.2 ± 13.28
23.8 ± 3.86
80.7 ± 10.82
117.0 ± 11.80
76.7 ± 7.85
40.3 ± 10.38
90.1 ± 7.97
76.6 ± 10.68
98.3 ± 0.77
2612.6 ± 2123.98
8.4 ± 2.82

Continuous data is presented as mean ± standard deviation, gender as proportion and categorical data as frequencies (percentage).

TABLE 2 DISTRIBUTION OF STUDY SUBJECTS ACCORDING TO BMI (KG/M2)
BMI category
Underweight (<18.5 kg/m2)
Normal (18.5-22.9 kg/m2)
Overweight (23.0-24.9 kg/m2)
Obese-grade 1 (25.0-29.9 kg/m2)
Obese-grade 2 (>29.9 kg/m2)

Number (percentage)
12 (3.9%)
134 (43.2%)
67 (21.6%)
80 (25.8%)
17 (5.5%)

TABLE 3 COMPARISON OF STUDY PARAMETERS BETWEEN NORMAL BMI AND OVERWEIGHT-OBESE
Parameters
Age (years)
Gender (male : female)
Family history of hypertension
Family history of diabetes
Smoking (daily)
Systolic blood pressure (mm Hg)

Normal weight (n = 134)
20.9 ± 1.27
46 : 88
44 (32.8%)
46 (34.3%)
2 (1.4%)
114.5 ± 10.47
306

Overweight-obesity (n = 164)
21 ± 1.34
85 : 79
66 (40.2%)
58 (35.3%)
10 (6.0%)
119.3 ± 12.22

p-value
.278
.002
.187
.852
.046
.000
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Diastolic blood pressure (mm Hg)
Mean arterial pressure (mm Hg)
Pulse pressure (mm Hg)
Pulse (beats per minute)
SpO2 (%)
METs-minutes per week
Physical activity group
Low
Moderate
High
Sitting hours (hours per day)
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76.2 ± 7.68
88.9 ± 7.46
38.3 ± 9.52
77.3 ± 10.74
98.3 ± 0.85
2145.8 ± 2123.98

77.2 ± 8.04
91.2 ± 8.17
42.0 ± 10.82
75.8 ± 10.71
98.4 ± 0.68
3034 ± 2147.43

20 (14.9%)
82 (61.1%)
32 (23.8%)
8.1+ 2.74

8 (4.8%)
84 (51.2%)
72 (43.9%)
8.7+ 2.93

.255
.013
.002
.205
.216
.000

.000
.231

Continuous data is presented as mean ± standard deviation, gender as proportion and categorical data as frequencies (percentage).

TABLE 4 COMPARISON OF STUDY PARAMETERS BETWEEN SUBJECTS WITH ABDOMINAL OBESITY
AND THOSE WITH NORMAL WAIST CIRCUMFERENCE
Parameters
Age (years)
Gender (male : female)
Family history of hypertension
Family history of diabetes
Smoking (daily)
Systolic blood pressure (mm Hg)
Diastolic blood pressure (mm Hg)
Mean arterial pressure (mm Hg)
Pulse pressure (mm Hg)
Pulse (beats per minute)
SpO2 (%)
METs-minutes per week
Physical activity group
Low
Moderate
High
Sitting hours (hours per day)

Normal waist circumference (n = 204)
20.8 ± 1.36
89:115
68 (33.3%)
66 (32.3%)
2.9% (6)
115.4 ± 11.13
75.9 ± 7.78
89.0 ± 7.58
39.5 ± 10.42
76.1 ± 10.37
98.3 ± 0.78
2444.1± 2207.38

Abdominal Obesity (n = 94)
21.5 ± 1.18
42:52
42 (44.6%)
38 (40.4%)
6.6% (6)
120.8 ± 12.10
78.6 ± 7.8
92.7 ± 8.14
42.14 ± 10.23
77.2 ± 10.86
98.4 ± 0.72
3048.9 ± 2066.99

22 (10.7%)
122 (59.8%)
60 (29.4%)
8.3+ 2.83

6 (6.3%)
24 (25.5%)
44 (46.8%)
8.6+ 2.87

p-value
.458
.865
.059
.174
.163
.000
.005
.000
.046
.442
.380
.026
.012

.211

Continuous data is presented as mean ± standard deviation, gender as proportion and categorical data as frequencies (percentage).

APPEAL
Dear Colleague,
In the interest of our association all the Heads, Eminent Professors and Faculty Members of the Department of
Community Medicine from various Medical Colleges of Uttar Pradesh & Uttarakhand are hereby requested to
encourage all of their young faculty members and Post Graduate students to have primary membership of the
association at the earliest. The Head Quarter of IAPSM UP UK state Chapter is committed to provide all the
benefits to the members of the association which they deserve as per our norms. We all should come forward
in a united manner to achieve the aim & objectives of our association. IAPSM membership form can be
downloaded from www.iapsm.org I hope this membership drive in UP & UK will strengthen our association
many folds. I look forward to have positive response all over.
LONG LIVE IAPSM!!!
With best wishes & warm regards,
Saira Mehnaz
SECRETARY
IAPSM UPUK (2019 – 2020)
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