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Abstract
Background : Cardiovascular risk factors are increasingly seen in college-going student population in India
Objectives: To estimate the prevalence of cardiovascular risk factors in medical and engineering students,
and to examine gender-wise and stream-wise risk factor distribution
Methods: Consenting students (N=200; 100 medical and 100 engineering students, 50 males and 50 females
within each stream) were administered a validated, structured questionnaire to capture data about age,
family history and physical activity. Physical examination was done to determine BP, height, weight, waist
circumference (W C) and hip circumference. Indian cut-offs were used for BMI (body mass index), W C, and
WHR (waist-hip ratio) categories. Chi-square test and Fischer’s exact tests were used to analyze significance.
Results: Mean age of participants was 18.57±0.78 years. Overweight and obese BMI was observed in 31%
students (29% engineering, 33% medical, 31% male and 31% female students). Number of participants
classified under high-risk W C category was significantly higher in engineering stream (38 engineering vs 18
medical students, p=0.001) and female students (38 female vs 18 male students, p=0.001). Hypertension
was significantly more prevalent in engineering stream (15 engineering vs 6 medical students, p=0.031) and
male students (18 male vs 3 female students, p<0.001). Significantly more female students had inadequate
physical activity (82 female vs 50 male students; p<0.001).
Conclusions: Proper education about cardiovascular risk factors and lifestyle modification is essential for
reducing and postponing the development of cardiovascular diseases in this population. Further studies with
larger population and inclusion of more risk factors are essential.
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Introduction
W orldwide, approx im ately 17.7 m illion people
worldwide died from cardiovascular diseases (CVDs)
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in 2015 (31% of all global deaths) according to the
World Health Organization (WHO); among these, 7.4
million were due to coronary heart disease (CHD).
Almost 75% of deaths due to CVDs take place in
low- and middle-income countries. The major risk
factors of CVD include tobacco use, unhealthy diet
and obesity, physical inactivity and harmful use of
alcohol, hypertension, diabetes and hyperlipidemia
(1).
Even in India, CVDs have been the leading cause of
morbidity and mortality (2). It has been reported that
the prevalence of CVDs is rising in India (3). Further,
the prevalence of many cardiovascular risk factors
s u c h a s d i a b e t e s m e l li t u s , h yp e r t e n s i o n a n d
dyslipidemia has markedly increased in India in the
past 30 years (4).
Recent studies indicate a dangerous trend that the
disease has started to affect younger individuals as
well. A high prevalence of cardiovascular risk factors
such as obesity, hypertension, and low physical
activities has been observed among the college-going
student population in countries such as Poland, USA,
and Greece (5-7). Studies have shown that CVDs
affecting people in developing countries have earlier
age of onset and greater mortality (8). It has been
repeatedly reported that CVDs manifest at least a
decade earlier in South Asians when compared to
people in the W estern W orld (9, 10). In addition,
various CVD risk factors also start early in childhood
and youth and these risk factors magnify with age
(8). Due to the unhealthy lifestyle of the younger
population, various CVD risk factors are increasingly
seen in young college going student population of
our country.
Preventive and interventional strategies to halt
this dangerous progression are the need of the hour.
As a first step, the prevalence of various CVD
risk factors should be known. There is a dearth of
studies which estimate the prevalence of various
c ar di ov a s c ul ar r i s k f ac t or s ( s u c h a s o be s i ty,
hypertension, smoking, family history and inactivity)
in m edical and engineering students in this
geographical region, which prompted us to undertake
this study.
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Materials and Methods
T his c ross -s ectional, observational s tudy was
conducted between April and July 2015, and involved
administering a validated and structured questionnaire
containing questions (both objective and open-ended,
the former being more) that cater to the objectives
of the study to consenting medical and engineering
students in Madurai, TN aged 18-24 years. Sample
size included 100 medical and 100 engineering
students; within each stream, 50 male and 50 female
students were recruited in the study.
After obtaining ethics committee clearance which
worked in accordance with the Helsinki Declaration
of 1975, as revised in 2000, permission was also
obtained from the relevant college authorities. A list
of all students attending respective courses was
obtained. Using a random number generator table in
MS excel, 50 male and 50 female students aged 1824 years within each stream were selected. These
students were briefly explained about the study and
informed consent was obtained. The questionnaire
was given to these students, and subsequently
physical examination was performed. Variables
measured included sitting BP, height, weight, waist
and hip circumference; variables derived included
body mass index (BMI) and waist-hip ratio (W HR).
For measuring physical activity, the W HO Global
Physical Activity Questionnaire (GPAQ) was used,
with suitable modifications (11).
Height was m easured using a stadiom eter
(indosurgicals) to the nearest 0.5 cm, and weight
was measured by a standard weighing machine (GVC
Virgo Fitness W eighing Scale), to the nearest 0.5
kg, with the student having removed his/her footwear
for both measurements. BMI was calculated by
dividing weight (kg) by square of height (m). W aist
circumference was measured using a non-stretchable
tape, to the neares t 0.1 c m , at the m idpoint
between tip of iliac crest and last costal margin in
the back, and at umbilicus in the front, at the end
of normal expiration, with subject standing erect
in a relaxed position. BP was measured as per
the JNC-7 recom m endations, using a m ercury
sphygmomanometer (Diamond) by applying the cuff
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on the right arm, with the student in sitting position
after five minutes of rest. BP was measured three
times with an interval of 30 seconds, and the average
of the three measurements was used in analysis
(12).
For the purpose of this study, the definition of BMI
selected was <18.0 kg/m 2: underweight; 18.0-22.9
kg/m 2: normal; 23.0-24.9 kg/m 2: overweight; 25 kg/
m 2: obese (13). The cut-offs selected for waist
circumference (W C) was 85 cm for men and 80
cm for women as having low risk, and for waist-hip
ratio (WHR) was 0.89 for men and 0.81 for women
as having low risk (14). The JNC-7 classification of
hypertension was used to determine cut-offs for
hypertension (systolic blood pressure (SBP) 140
mmHg and/or diastolic blood pressure (DBP) 90
mmHg) (12). For analysing the physical activity, the
W HO GPAQ analysis guidelines were used. The
physical, recreational and sports activities were
classified as ‘vigorous’ and ‘moderate’ based on the
elevation of heart rate they produced according to
the students, and details of the minutes per week in
which the student was involved in such activities
was collected. Information about whether the student
walked or used a bicycle for at least 10 minutes a
day was collected under ‘transport’ activities. The
total weekly duration (in minutes) of ‘vigorous’
activities was multiplied by 8, and the total weekly
duration (in minutes) of ‘moderate’ and ‘transport’
activities was multiplied by 4 to obtain the final MET
(metabolic equivalent) score of the student. A MET

TABLE I :

Risk factor

Obese BMI
Overweight BMI
Normal BMI
High risk WC (>85 cm for men,
>80 cm for women)
High risk WHR (>0.89 for men,
>0.81 for women)
Hypertension
Physical inactivity
(<600 MET score)

score <600 was considered to be inadequate physical
activity (11).
All data was electronically recorded. Chi-square test
and Fischer’s exact test were used to analyze
significance between various groups of participants
belonging to different stream of study and gender.
Statistical software used was SPSS version 22.0.
Values were expressed as Mean±SD, and p value
<0.05 was considered as significant for all the tests
applied.

Results
The mean age of the participants was 18.57±0.787
years (range 17-21 years; median age = 18 years).
The anthropometric data is summarised in Table I.
Significantly more engineering students than medical
students belonged to high W C risk category and
had hypertension, and significantly more female
students than male students belonged to high risk
W C and W HR categories, and had hypertension
(p<0.05 in all cases). None of the students with
hypertension were on any treatment for the same.
Physical inactivity was similar between medical and
engineering students, but was significantly higher in
female students than males (p<0.001).
Family history of CV risk factors:

More medical students reported family history of

Anthropometric values and their comparison between engineering
and medical students, and between male and female students.
Total
(n=200)
(%)
30
32
107
56

(15%)
(16%)
(53.5%)
(28%)

Engineering
students
(n=100) (%)
15
14
50
38

(15%)
(14%)
(50%)
(38%)

Medical
students
(n=100) (%)
15
18
57
18

P
value

Male
students
(n=100) (%)

(15%)
(18%)
(57%)
(18%)

0.001

15
16
49
18

0.182

(15%)
(16%)
(49%)
(18%)

Female
students
(n=100) (%)
15
16
58
38

P
value

(15%)
(16%)
(58%)
(38%)

0.001

0.338

180 (90%)

91 (91%)

89 (89%)

0.407

84 (84%)

96 (96%)

0.004

21 (10.5%)
132 (66%)

15 (15%)
64 (64%)

6 (6%)
68 (68%)

0.031
0.327

18 (18%)
50 (50%)

3 (3%)
82 (82%)

<0.001
<0.001

Note: W C: waist circumference; W HR: waist-hip ratio; MET: metabolic equivalent
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hypertension (28/42, 66.67%), type 2 diabetes (47/
73, 64.38%), and obesity (14/17, 82.35%) than
engineering students; all three were significantly
higher than those in engineering students (p=0.012,
0.02 and 0.05 respectively). However, a significant
difference was not obtained in family history of ‘any
cardiac disease’ (Fig. 1). There was no statistically
significant difference in the distribution of family
history of CV risk factors between male and female
participants.
Smoking and passive smoking:

Only one participant gave history of smoking, and
only two participants (one each in medical and
engineering streams, and one each in either gender)
admitted to being affected by passive smoking. None
of these values was statistically significant.
Subgroup analyses:

W e analysed the distribution of risk factors among

Fig. 1 :
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s u b g r o u p s o f p a r t i c i p a n t s , n a m e l y: ( a ) m a l e
eng inee ring s tud ents ; (b ) f e m ale engi neer ing
students; (c) male medical students; and (d) female
medical students. We excluded smoking and passive
smoking from subgroup analyses due to less number
of responses. The significant results are explained
below:
1. BMI : There was no significant difference in the
distribution of BMI categories between medical
and engineering students, or between male and
female students.
2. Waist Circumference : More female engineering
students were classified under the high risk waist
circumference category than other subgroups
(Fig. 2).
3. Waist-Hip Ratio : W hen W HR was taken for
classifying participants under risk categories, 180
out of 200 participants were classified as having
a higher CV risk. Females were at a higher risk

Family history of cardiovascular risk among medical and engineering students.
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Fig. 2 : Distribution of Participants Classified as Having Higher CV Risk Based on (a) Waist Circumference and (b) Waist-hip Ratio.

than males. Finally, all 50 female engineering
students enrolled in the study were classified as
having high CV risk based on W HR (Fig. 2).
4. Family history : More male medical students gave
family history of cardiovascular risk factors when
compared to other subgroups.
5. Hypertension : More male engineering students
were found to be having hypertension than other
subgroups (Fig. 3).

6. Inadequate phy s ical ac tiv ity : More f em ale
students had inadequate physical activity than
males; there was no difference between medical
and engineering female students (Fig. 3).

Discussion
The present study was undertaken with the objectives
of finding out the prevalence of various cardiovascular
risk factors in a sample of engineering and medical
students of either gender belonging to the age group
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Fig. 3 : Distribution of Participants with (a) Hypertension and (b) inadequate physical activity.

of 18-24 years in the city of Madurai. A total of 200
consenting apparently healthy students (100 medical,
100 engineering; 50 males and 50 females within
each stream) were involved in the study. Though
s om e s tudies in the pas t have evaluated the
prevalence of CV risk factors in medical students in
various regions of India, to our best knowledge no
study published till date has evaluated the prevalence
of CV risk factors in engineering students in India,
and in medical students in this region.
W e found that 32% of participants (29% engineering
students, 33% medical students, 31% male students

and 31% female students) had BMI of more than 23.
There was no statistically significant difference in
the distribution of BMI categories between students
belonging to different streams of study or different
genders. In contrast, a study reported from
Kerala had found that significantly m ore m ale
medical students were having a BMI of more than 25
(15).
W e also found that more female students, and more
engineering students were classified under the high
risk waist circumference category. In comparison,
the study by Kurian S et al also reported that more
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female medical students belonged to a higher W C
risk category (15).
When WHR was taken as the parameter for assessing
risk, we found that 90% of the participants were
classified as having a high risk of developing
cardiovascular diseases. Further, the incidence of
high-risk WHR was significantly higher among female
students, and all 50 female engineering students were
classified as having high risk W HR. This contrasting
results between W C and W HR categories has to be
interpreted cautiously because it has been reported
that W C is more sensitive than W HR as an index of
upper body adiposity, (14) and that Asian Indians
have higher upper body adiposity and higher visceral
fat for a given BMI than the Western population (16).
W ith this background, our study revealed that in the
s elec ted population s a m ple, f em ale s tudents ,
especially those studying engineering, have a higher
degree of upper body adiposity and thus are at a
higher cardiovascular risk than other subgroups.
More m ale students were found to be having
hypertension than females. This result is similar to
that reported in previous studies (15). Interestingly,
among the streams, the engineering students had a
higher prevalence of hypertension than the medical
students. W hile it is known that both engineering
and medical studies can be considerably stressful,
this finding needs to be confirmed by repeating a
similar study with a higher sample size. It is also
required to investigate the factors contributing to this
high prevalence of hypertension in engineering
students, and preventive and/or corrective actions
are to be planned.
More male medical students gave significant family
history of cardiovascular risk factors than other
subgroups. This may be explained on the basis that
m e d i c a l s t u d e n t s a r e m o r e a wa r e a b o u t t h e
importance of risk factors, and how to look for them
in their immediate surroundings.
We found that more female students had inadequate
physical activity than male students. This finding
was similar in both engineering and medical streams
of study. Similar results have been reported in
previous studies (15, 17).
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A prominent factor in our study is that only one out
of the 200 students gave history of smoking, and
o nl y two s tu de nt s ( on e ea c h in m e di c a l an d
engineering streams, and one each in either gender)
admitted to being affected by passive smoking. The
major contributor for this outcome is the fact that
both the campuses where this study was conducted
were strictly smoking-free campuses. Further, a
possibility of wilfully withholding information due to
the stigma associated with smoking cannot be ruled
out confidently.
Studies similar to ours have been reported from
ou ts i de Ind ia as we ll, wi th s om ewhat s i m il ar
outcomes. Among pharmacy students from Poland,
t h e p r e v a l e n c e o f o b e s i t y, o v e r w e i g h t B M I ,
hypertension and smoking was higher among males,
whereas female students reported lower physical
activity. [5]Among third year medical students from
Greece, male students had higher BMI (overweight
and obese) than female students, and the presence
of obes ity was c orrelated to the pres enc e of
hypertension and dyslipidaemia (7).
Limitations of the present study include insufficient
sample size and omission of risk factors such as
glycemic status, lipid profile, and diet. Further studies
of longer duration and involving larger sample size
will provide a more comprehensive outcome.
Con clu si on s

Prevalence of adolescent students having overweight
and obese BMI according to Indian standards in the
selected sample was ranged from 29% to 33%. More
female students, and more engineering students
were classified under the high-risk W C category.
Hypertension was more prevalent among m ale
students and engineering students, and more female
students had inadequate physical activity than males.
Proper education about cardiovascular risk factors
and lifestyle modification is essential to reduce
modifiable cardiovascular risk factors and thereby to
postpone the development of cardiovascular diseases
in this population, thus paving way for a healthier
population. Further studies with larger population and
inclusion of more risk factors are essential.
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