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ABSTRACT

Background: Cardiovascular diseases are becoming the major cause of morbidity and mortality in most of the
developing countries including India. Various behavioral risk factors are the major risk factors for coronary
artery disease. Present study was carried out to study the role of various behavioral risk factors in the occurrence
of coronary artery disease. Materials and Methods: Present study was a hospital-based paired-matched
case-control study, carried out at civil hospital, Ahmedabad. A total of 135 newly-diagnosed cases of coronary
artery disease and 135 controls were studied after taking an informed written consent. Data was analyzed by
using Epi-info version 3.5.1 computer package, Chi -square test, Z test and Odds ratio was calculated. Results:
Among the total 135 cases, 70.4% were male and 29.6% were female, most of the cases (40%) belong to the
age group of 51-60 years. Smokers, smokeless tobacco users, and alcoholic were significantly higher among the
cases as compared to controls. Significant association was also observed between current smokers, smokeless
tobacco users, and coronary artery disease. Dose-response relationship was observed between the frequency of
smoking per day and coronary artery disease (OR = 3.72). Significant association was also observed between
obesity, physical inactivity, and coronary artery disease. Salt and oil intake per day were significantly higher
among the cases as compared to controls. Conclusion: Modifiable and preventable behavioral risk factors
are major etiology behind the occurrence of coronary artery disease, which highlights the need of appropriate
control strategies and measures.
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INTRODUCTION

Studies show that at the beginning of the 20 century,
coronary heart disease (CHD) accounted for less than
10% of all deaths worldwide. At the beginning of the 21+
century, CHD accounts for nearly 50% of all deaths in
the developed world and 25% in developing countries,
such as India.l Overall prevalence has increased from
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2.06% in 1970 to 5% in 2002 in rural area and 1.04% in
early 1960 to 13.02% in 2004 in urban area.””

Coronary artery disease (CAD) has been defined as
“impairment of heart function due to inadequate
blood flow to the heart compared to its needs, caused
by obstructive changes in the coronary circulation to
the heart.” CAD manifests itself in many presentations
like: Angina pectoris of effort, myocardial infarction,
irregularities of the heart, cardiac failure, and sudden

death.?

Coronary artery disease is a multifactorial disease.
Various behavioral risk factors like smoking,
smokeless tobacco consumption, physical inactivity,
unhealthy diet, and alcohol consumption are known
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to be the important risk factors for CAD. Most of
the behavioral risk factors are potentially modifiable
ones.'! We can significantly decrease the premature
morbidity and mortality due to coronary artery
disease by controlling these modifiable behavioral
risk factors. Taking into consideration of these facts,
the present case-control study was carried out at civil
hospital Ahmedabad to study the role of various
behavioral risk factors in the occurrence of coronary
artery disease.

MATERIALS AND METHODS

The present study was paired-matched case-control
study, carried out at civil hospital Ahmedabad, a
tertiary care teaching hospital, for 1 year from March
2009 to April 2010. Permission was taken from the
ethical committee, of the institute before carrying out
the study. An informed written consent was taken
from all the enrolled subjects after a full explanation of
the purpose of study and liberty to drop out. This was
done in Gujarati, Hindi, and English languages for an
easy comprehension. All the patients were interviewed
and examined while in hospital, all the information was
filled up in a specially-designed pretested questioner.

Sample size

The sample size of the study was calculated after
conducting the pilot study by using the following
formula.

Z . ,+Z 1-B)qu (r +1)
P -P)r

N =

Where,
o = 0.05 (allowed type I error)
B = 0.02 (allowed type II error)

So for these values of type I and type II errors, the
values of power of detecting these errors are as under;
Z,.,=19and

Z ., = 0.84

P 1 = 0.55 proportion of smokers among the cases in
pilot study

P 2 = 0.38 proportion of smokers among the controls
in pilot study

p=(P1+D2)/2=0465

q=1-p=0.535
r = ratio of number of controls to cases, here it was 1.
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Putting all these values to the above-mentioned
equation, the desired sample size was found to be
134.97 =135. As the case: control ratio was kept 1: 1,
the final total sample size of study was 270 (135 cases
and 135 controls).

Selection of cases

Definition of case

Present study includes newly-diagnosed cases of CAD.
CAD patients were diagnosed as per the Monica
criteria: (1) 2 or more ECG showing specific changes;
(2) an ECG showing probable changes plus abnormal
cardiac injury enzymes; or (3) typical symptoms such
as a retrosternal pain plus abnormal enzymes.!*!

Eligibility criteria for cases

® The patient who was diagnosed first time as a
suffering from CAD to avoid bias arising from recall
memory.

e Well conscious, co-operative, and well-oriented
with time, place and person, to avoid bias from
respondent’s answers.

Selection of control

Definition of control

A control was defined as an individual who was admitted
in civil hospital Ahmedabad on the same day or within
7 days for conditions other than angina pectoris and
myocardial infarction. For the selection of proper
control, person’s prior history regarding CAD was
asked and it was assured that the control had never
been admitted to hospital or taken treatment for acute
myocardial infarction and angina pectoris.

Eligibility criteria for control

Well-conscious, co-operative, and well-oriented with
time, place, and person, who voluntary agree to
participate in the study to avoid bias from respondent’s
answers.

Matching

For each case, 1 age- and sex-matched control was
selected; age matching was done with the liability of
+ 2 years of age.

Socio-economic classes were define according to
modified Prasad’s classification with Consumer Price
Index of mid study period (530).”7 Accordingly, the
following classification was used [Table 1].
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Body mass index (BMI) was used to classify the weight
status of subjects. It was derived by dividing the weight
in kilograms by the square of the height in meters
(kg/ m?). Classification of overweight and obesity was
done according to WHO classification [Table 2].%!

Time spend for moderate physical activity like brisk
walking, cycling was calculated for each subject, and
accordingly, they were classified as a physically inactive
if physical activity was <30 minutes/day."”

Association of the risk factors under study was assessed
by applying Chi-Square test and Z test. To assess the
strength of association, the odds ratio was calculated.
For all these statistical analysis, Epi- info version 3.5.1
computer package was used.

RESULTS

A total of 135 cases of coronary artery disease and 135
matched controls were analyzed. Among the cases,
70.4% were males and 29.6% were females.

The Largest numbers of cases were in the age group of
51-60 years (40%). The mean age of cases and controls

Table 1: Socio-economic classification

SE Class Modified Prasad’s classification
Class | 2600 and above

Class Il 1300 to 2599

Class IlI 780 to 1299

Class IV 390 to 779

Class V below 390

Table 2: Classification of adults according to BMI

Classification BMI
Underweight <18.50
Normal range 18.50-24.99
Overweight >25.00
Pre-obese 25.00-29.99
Obese class | 30.00-34.99
Obese class Il 35.00-39.99
Obese class Il >40.00

were 54 + 10.50 years and 53.83 + 10.66 years,
respectively, and this difference was not statistically
significant (Z = 0.13, P > 0.05) [Table 3].

Study of socio-demographic characteristics revealed that
predominance of Hindus in both cases and controls.
Family characteristics did not reveal any significant
difference between cases and controls. Majority of the
cases 45.9% were from urban area while controls were
equally distributed in urban, urban slum, and rural
area, and this difference was statistically significant (x>
— 899, P < 0.01).

Distribution as per social class stated that middle
socio-economic class was predominant (91.9%) among
the cases while only 8.1% of cases were from socio-
economic class I, and similar distribution was also
observed among the controls. This is because most of
the patients come to the civil hospital, Ahmedabad were
belongs to the lower or middle socio-economic class.
Overall literacy rate of cases and controls was 75.5%
and 66.7%, respectively [Table 4].

Majority of men in cases (48.41%) were engaged in
either some sort of service or business while majority
of men in controls (51.6%) were working as a laborer or
farmer. Most of females in both cases and controls (80%
and 62.5%, respectively) were engaged in household
work.

Smokers, smokeless tobacco consumers, and alcoholic
were more among the cases (45.18%, 48.14%, and
17.03%) as compared to controls (28.88%, 31.11%,
and 8.14%), and these differences were also statistically
significant.

Most of the smokers (98.36% and 97.43%) and smokeless
tobacco consumers (84.61% and 83.33%) were males in
both cases and controls. Alcohol consumption was
observed among the males only in both cases and
controls.

Table 3: Age and sex-wise distribution of cases and controls

Age group Cases Controls
(in years) Male Female Total Male Female Total
No. (%) No. (%) No. (%) No. (%) No. (%) No. (%)
31-40 11 (11.6) 4(10) 15 (11.1) 9(9.5) 5(12.5) 14 (10.4)
41-50 28 (29.5) 9 (22.5) 37 (27.4) 30 (31.6) 9 (22.5) 39 (28.9)
51-60 39 (41.1) 15 (37.5) 54 (40.0) 38 (40.0) 14 (35.0) 52 (38.5)
61-70 12 (12.6) 10 (25) 22 (16.3) 13 (13.7) 8 (20.0) 21 (15.6)
71-80 4(4.1) 2 (5) 6 (4.4) 3(3.1) 4 (10.0) 7(5.2)
>80 1(1.1) 0(0) 1(0.7) 2(2.1) 0(0) 2(1.5)
Total 95 (70.4) 40 (29.6) 135 (100) 95 (70.4) 40 (29.6) 135 (100)
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It was seen that current smokers and smokeless tobacco
consumers were significantly higher among the cases
(72.15% and 76.94%, respectively) as compared to
controls (48.71% and 54.76%, respectively). Among
most of the smokers (93.44% and 87.19% from cases
and controls, respectively), the most common method
of smoking was through bidi. There were higher
proportions of heavy smokers (*10 bidis or cigarettes/

Table 4: Socio demographic characteristic of
cases and controls

Variable Cases Controls
(N =135) (N =135)
No. % No %
Marital status
Married 130 96.3 123 91.1
Widowed 4 3 12 8.9
Single 1 0.7 0 0
Religion
Hindu 111 82.3 116 85.9
Muslim 23 17 17 12.6
Christian 1 0.7 2 1.5
Residence
Urban 62 459 49 36.2
Urban slum 51 37.8 43 31.9
Rural 22 16.3 43 31.9
Socio economic class
Class | 11 8.1 12 8.9
Class Il 41 30.4 40 29.6
Class IlI 41 30.4 43 31.9
Class IV 42 31.1 38 28.1
Class V 0 0 2 1.5

day) among the cases (62.30%) as compared to controls
(30.76%), and this difference was statistically significant.

Significant association was observed between physical
inactivity and CAD (OR = 3.57) [Table 5].

While doing sex-wise analysis, strong association was
observed between physical inactivity and CAD among
males (OR = 3.38) while no significant association was
observed between physical inactivity and CAD among
females [Table 6].

In present study, the mean BMI of cases (23.73 + 3.41)

was significantly higher than of the controls (22.38 +
2.60) (Z = 3.66, P < 0.05).

Among the total 135 cases, 36.3% of the cases were
either pre obese or obese class 1 as compared to 17.7%
of the controls, and this difference was statistically
significant. Most of the cases (73.3%) and controls
(77%) were vegetarian. Salt and oil/ghee intake per
day as well as intake of extra salt in the diet were
significantly higher among the cases as compared to
controls [Table 7].

DISCUSSION

The present study was designed as hospital-based case-
control study to assess the role of various behavioral
risk factors in the occurrence of coronary artery disease.
A total of 270 subjects (135 cases and 135 controls) were

Table 5: Distributions of study subjects according to their addiction and physical activity

Risk factors Cases Controls Odds Ratio 95% ClI P value
(N =135) n (%) (N =135) n (%)

Smoking
Yes 61 (45.18) 39 (28.88) 2.03 1.19-3.47 <0.01*
No 74 (54.82) 96 (71.12)
Current Smoker 44 (72.15) 19 (48.71) 2.72 1.08-6.91 <0.05*
Past Smoker 17 (27.85) 20 (51.29)

Frequency of smoking/day
>10/day 38 (62.39) 12 (30.76) 3.72 1.46-9.60 <0.01*
<10/day 23 (37.70) 27 (69.24)

Smokeless tobacco consumption
Yes 65 (48.18) 42 (31.11) 2.06 1.21-3.49 <0.01*
No 70 (51.86) 93 (68.89)
Current User 50 (76.94) 23 (54.76) 2.75 1.10-6.95 <0.05*
Past 15 (23.06) 19 (45.24)
User

Alcohol consumption
Yes 23 (17.03) 11 (8.14) 2.31 1.02-5.33 <0.05*
No 112 (82.97) 124 (91.86)

Physical activity
<30 min./day 125 (92.60) 105 (77.77) 3.57 1.58-8.23 <0.001*
>30 min./day 10 (7.40) 30 (22.23)

*P values < 0.05 are significant
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Table 6: Sex-wise distribution of cases and controls according to their physical activity

Physical activity Male Females
Cases Controls Cases Controls
(N = 95) n (%) (N = 95) n (%) (N = 40) n (%) (N = 40) n (%)
<30 min/day 85 (89.47) 68 (71.57) 40 (100) 37 (92.5)
>30 min/day 10 (10.53) 27 (28.43) 0 (0) 3(7.5)
¥?=9.70, P<0.01* Yates corrected 32 = 1.39,
OR =3.38, 95% Cl =1.44 - 8.07 P> 0.05
*P < 0.05 is significant
Table 7: Distribution of study subjects according to their weight status and dietary pattern
Risk factors Cases (N = 135) n (%) Controls (N = 135) n (%) Z value P value
Weight status
Underweight 10 (7.4) 11 (8.1) 0.21 >0.05
Normal 76 (56.3) 100 (74.1) 3.12 <0.05*
Pre-obeset 45 (33.3) 23 (17.0) 3.52 <0.05*
Obese class-11 4 (3.0) 1(0.7)
Diet
Type of diet
Vegetarian 99 (73.3) 104 (77) 0.70 >0.05
Mix 36 (26.7) 31(23)
Added salt
Yes 49 (36.3) 26 (19.3) 3.17 <0.05*
No 86 (63.7) 109 (80.7)
Salt intake per day
£5 gm 5(3.7) 30 (22.2) 4.17 <0.05*
>5gm 130 (96.3) 105 (77.8)
Oil/lghee intake per day
>40gm 103 (76.3) 127 (94.1) 4.25 <0.05*
>40 gm 32 (23.7) 8 (5.9)

" categories were merged for the application of test, *P < 0.05 are significant

studied. Among the total 135 cases, 70.4% were males
and 29.6% were females, male predominance has been
also reported by Zodpay er al.l'! Singh RB ez al. also
observed that prevalence of CAD was significantly
(P < 0.001) higher in men as compared to women in
both urban (11% Vs. 6.9%) and rural (3.9% Vs. 2.6%),
areas respectively.['!

The mean age of cases was 54 + 10.50 years, largest
number of cases were present in the age group of
51-60 years (40%), followed by 41-50 years (27.4%),
whereas 11.1% of the cases had faced their first attack
of CAD before crossing the 40 of their life, which is
well-correlated with the findings of Zodpay er a/.”
Significantly higher numbers of cases were belongs to
urban area as compared to rural area, similar urban
rural difference was also observed by Singh R. B.
et al' The high prevalence of CAD among urban
dwellers might be due to accumulation of various risk
factors.

There is incontrovertible evidence that tobacco, in
any form (smoked or chewed), is a major risk factor
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of CAD. ! In present study, significant associations
were observed between smoking, current smoking
and coronary artery disease (OR=2.03 and 2.72
respectively),and a dose-response relationship was also
observed between the frequency of smoking per day
and CAD (OR = 3.72), which are well-correlated with
the observations of Prem Pais er /') in their study.

In our study significant association was observed
between smokeless tobacco consumption and coronary
artery disease (OR=2.06) which is well correlated
with the findings of Rahman MA et al. "Significant
association was also observed between alcohol drinking
and CAD, which is similar with the findings of Subrata
Bagchi er a/ " In present study, unhealthy behavior like
smoking, smokeless tobacco consumption, and alcohol
consumption were more among the males as compared
to females in both cases and controls, similar findings
were also observed by Waldron I!% in their study.
Possible reason may be that these types of unhealthy
behaviors are more socially acceptable for males than
for females.
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In present study, 92.6% of the cases were physically
inactive (<30 min/day), this was significantly higher
than controls (83.7%), and this finding is also correlated
with the finding of study conducted by Thompson PD
et al.l'’}

While doing sex-wise analysis, strong association
was observed between physical inactivity and CAD
among males (OR = 3.38), no significant association
was observed between physical inactivity and CAD
among females. There is general agreement that
physical inactivity is associated with an increased risk
of heart disease in men. In contrast, studies of women
have produced mixed results. Blair ez a/.["® also found
increasing level of exercise to be associated with a
decrease the risk of heart disease in men but not in
women. Possible explanations for this difference
are most women’s physical activity is too low to
show a benefit, women’s were incorrectly classified
as a sedentary because even sedentary group does
housework.

Obesity has been identified as a risk factor for CAD in
study conducted by Zodpay et al.'% in present study,
significant association was also observed between obesity
and CAD. WHO stated that salt is an independent risk
factor for hypertension, and an intake of salt should
be up to or less than 5 gm/day to prevent CAD.P! In
current study, consumption of salt more than 5 gm/
day was found to be more among the cases as compared
to controls. WHO stated that high fat intake (dietary
fat representing 40% or over of the energy supply and
containing a higher proportion of saturated fats) is a major
risk factor for CAD.P! In present study, significantly
higher numbers of the cases (23.7%) were consumed
more than 40 g. oil/ghee per day than the controls (5.9%).

Present study was conducted at civil hospital,
Ahmedabad, and most of patients admitted in civil
hospital belong to middle or lower socio-economic
class; therefore, in present study, significant association
was not observed between socio-economic class and
CAD.

To conclude, findings of our study suggest that
modifiable and preventable various behavioral risk
factors are important etiology behind the occurrence
of CAD. Public health remedial measures, therefore, be
urgently needed to minimize the significant proportion
of premature morbidity and mortality due to CAD.
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