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Abstract 
Ischemic heart disease (IHD) is the leading cause of both mortality and forgone healthy years of life among working

-age adults (15-69 years) in South Asia. It is the leading cause of death in India and worldwide. For non-

communicable diseases (NCDs), common, modifiable and easily measurable risk factors could be reliably used to 

predict the future burden of the diseases and to measure the effectiveness of public health interventions.  A case-

control study was undertaken to examine the socio-demographic profile of IHD patients and to identify the risk fac-

tors in already diagnosed cases of IHD admitted in three tertiary care hospitals of Ahmedabad, India. We have in-

cluded 100 cases and 100 controls who were group matched with the cases. The association of various risk factors 

with IHD was assessed. On univariate analysis it was found that 7 out of 8 risk factors were significantly associated 

with IHD. They are alcohol consumption (OR; 14.6, 95% CI; 6.4-33.3), smoking (OR; 13.6, 95% CI; 6.6-27.8), to-

bacco consumption in non-smoking form (OR;2.3, 95% CI; 0.78-7.02), hypertension (OR; 6.5, 95% CI; 3.4-12.3), 

Type 2 diabetes (OR; 4.5, 95% CI; 2.4-8.7), obesity (OR; 9.7, 95% CI; 4.9-19.1), sedentary lifestyle (OR; 3.8, CI; 

1.8-8.4 ) and family history (OR; 5.3, 95% CI; 2.8-9.9). This study identified the significance of alcohol, smoking, 

obesity, Type 2 diabetes, hypertension, sedentary lifestyle and family history in the outcome of IHD. This suggests 

that the increased cardiovascular risk among the urban population of Ahmedabad city may be preventable through 

lifestyle interventions along with the judicious use of medicines to attain optimal levels of blood pressure, lipids and 

glucose among the high risk population.  
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A total of 57 million deaths occurred in the world during 

2008; 36 million (63%) were due to non-communicable 

diseases (NCDs), principally cardiovascular diseases 

(CVD), diabetes, cancer and chronic respiratory diseases.1 

NCDs are the most frequent causes of death in most coun-

tries in the Americas, the Eastern Mediterranean, Europe, 

South-East Asia and the Western Pacific.2 The leading 

causes of NCD deaths in 2008 were CVD (17 million 

deaths, or 48% of NCD deaths) - over 80% of cardiovas-

cular and diabetes deaths occurred in low- and middle-

income countries.3 NCD deaths are projected to increase 

by 15% globally between 2010 and 2020 (to 44 million 

deaths). The greatest increases will be in the WHO re-

gions of Africa, South-East Asia and the Eastern Mediter-

ranean, where they will increase by over 20%. The re-

gions that are projected to have the greatest total number 

of NCD deaths in 2020 are South-East Asia (10.4 million 

deaths) and the Western Pacific (12.3 million deaths). 4  

  

Most NCDs are strongly associated and causally linked 

with four particular behaviors: tobacco use, physical inac-

tivity, unhealthy diet and the harmful use of alcohol.5 

These behaviors lead to four key metabolic/physiological 

changes: raised blood pressure, overweight/obesity, hy-

perglycemia and hyperlipidemia. In terms of attributable 
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 The burden of cardiovascular disease in the 

world is enormous and growing, and the major-

ity of those affected are in developing countries. 

 Ischemic heart disease (IHD) is the leading 

cause of death in India and worldwide. 

 A number of modifiable risk factors are respon-

sible for many premature or preventable deaths 

due to IHD. 

 Alcohol consumption, smoking, tobacco con-

sumption in non-smoking form, hypertension, 

type 2 diabetes, obesity, sedentary lifestyle and 

family history were found to be significantly 

associated with IHD.  

 As many of the risk factors are modifiable and 

preventable, effective health promotion meas-

ures should be taken to reduce the significant 

proportion of premature morbidity and mortal-

ity due to IHD.  
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deaths, the leading NCD risk factor globally is raised 

blood pressure (to which 13% of global deaths are at-

tributed), followed by tobacco use (9%), raised blood 

glucose (6%), physical inactivity (6%), and overweight 

and obesity (5%).5  

 

Ischemic heart disease (IHD) [or coronary heart disease 

(CHD)] is the leading cause of death in India and world-

wide.6 Behavioral risk factors, including tobacco use, 

physical inactivity, and unhealthy diet, are responsible 

for about 80% of IHD and cerebrovascular disease.1 

Worldwide, hypertension is estimated to cause 7.5 mil-

lion deaths, about 12.8% of the total of all annual 

deaths5 which is a major risk factor for IHD and strokes 

(ischemic as well as hemorrhagic).7 Blood pressure lev-

els have been shown to be positively and progressively 

related to the risk for stroke and coronary heart disease.8 

In some age groups, the risk of CVD doubles for each 

incremental increase of 20/10 mmHg of blood pressure, 

starting as low as 115/75 mmHg.9 

 

Worldwide, 2.8 million people die each year as a result 

of being overweight (including obesity) and an esti-

mated 35.8 million (2.3%) of global disability adjusted 

life years (DALYs) are caused by overweight or obe-

sity.5 Overweight and obesity lead to adverse metabolic 

effects on blood pressure, cholesterol, triglycerides and 

insulin resistance. Risks of IHD, ischemic stroke and 

type 2 diabetes mellitus increase steadily with increas-

ing body mass index (BMI), a measure of weight rela-

tive to height.10 Effective preventive and health promo-

tion strategies are required at local and national levels to 

prevent mortality and improve quality of life of the peo-

ple.11  

 

With this in the background, a case-control study was 

conducted to assess the association of risk factors in 

patients already diagnosed with IHD attending three 

tertiary care hospitals of Ahmedabad city, India.  

  

Materials and methods 

A case-control study was carried out to assess the asso-

ciation of different risk factors of CVD in IHD patients 

in three tertiary care hospitals of Ahmedabad city: Lal-

lubhai Govardhandas General Hospital (LG Hospital), 

Vadilal Sarabhai General Hospital (VS Hospital) and 

Sanjivni Hospital. One hundred patients, already diag-

nosed with IHD, (40 cases each from LG and VS hospi-

tals; 20 cases from Sanjivni Hospital) were recruited 

and these were compared with 100 age and sex-matched 

patients as controls from the same hospitals (40 controls 

each from LG and VS hospitals; 20 controls from     

Sanjivni Hospital) who attended for conditions other 

than IHD.  

 

The inclusion criteria were already diagnosed cases of 

IHD within last one year and who were above 40 years 

of age. Cardiovascular diseases encompassing IHD, 

angina pectoris, hypertension, myocardial infarction 

cerebrovascular disease (stroke), and congestive heart 

failure (excluding the organic and congenital CVD) 

were considered in this study.  

The study was conducted from April 2012 to August 

2012 (5 months).The data was collected by the medical 

students using a structured interview using a pretested 

questionnaire developed by the Faculty of Community 

Medicine Department of AMCMET Medical College, 

Ahmedabad.  

 

The questionnaire was used to elicit information from 

the study participants for the following variables: demo-

graphic characteristics such as age, sex, religion, educa-

tion and socio-economic status (SES); alcohol consump-

tion; cigarette smoking; tobacco consumption in non-

smoking form; hypertension; Type 2 diabetes mellitus; 

obesity; sedentary lifestyle and family history of IHD.  

Informed consent was obtained from each respondent 

prior to the interview and physical examination. The 

association of these risk factors and IHD was analyzed 

using Epi Info software.  

 

Results 

A total of 100 cases and 100 controls above 40 years of 

age and who had suffered from IHD within last one year 

were assessed. Mean age of the cases and controls was 

50.4 years and 49.7 years respectively. Overall, 21% 

cases and 23% controls belonged to the age group 60 

years or above. The study population comprised of more 

number of males (cases 55; controls 57) and 24% of the 

study participants among cases and 23% among controls 

were illiterate. More than half of the cases and controls 

(52% and 56% respectively) had secondary education 

and more than 70% of participants in both groups were 

Hindus (74% cases and 79% controls). Maximum num-

ber of respondents in both groups belonged to socio 

economic status II (cases 42% and controls 40%) fol-

lowed by SES status I (cases 38% and controls 36 %) 

(Table 1). 

 

Hypertension was found to be present in 62% of cases 

as against 20% in the controls and half of the cases had 

diabetes whereas in the control group only 18% had 

diabetes. Assessment of obesity was carried out based 

on the measurement of BMI. Obesity was present in 

65% of cases while only 16% of the controls were 

obese. Both the groups were assessed for the lifestyle 

and it was observed that 90% of cases and 70% of con-

trols had sedentary lifestyle. It was also found that 67% 

and 56% of cases had history of smoking and alcohol 

consumption respectively, while only 13% and 8% of 

the controls had history of smoking and alcohol intake. 

Approximately 11% of cases were non-smokers as com-

pared to controls where it was 5%.  Positive family his-

tory of IHD was present in 60% of cases and 22% of 

controls. 

 

Odds Ratio (OR) was calculated for all the above men-

tioned risk factors between cases and controls. It was 

observed that seven out of eight risk factors were sig-

nificantly associated with IHD. They are alcohol con-

sumption (OR; 14.6, 95% CI; 6.4-33.3), smoking (OR; 

13.6, 95% CI; 6.6-27.8), hypertension (OR; 6.5, 95% 

CI; 3.4-12.3), type 2 diabetes (OR; 4.5, 95% CI; 2.4-

8.7), obesity (OR; 9.7, 95% CI; 4.9-19.1), sedentary 
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Table 1: Socio-demographic profile of respondents  

Table 2: Risk factors of IHD  

Socio-demographic 

variables 

Cases 
(n=100) 

Controls 
(n=100) 

Age group (years )     

    40-50 48 50 

    51-60 31 27 

    61-70 18 19 

    >70 03 4 

   Mean 51.9 51.8 

   SD 42.7 42.5 

Sex     

    Male 55 57 

    Female 45 43 

Religion     

    Hindu 74 79 

    Muslim 19 16 

    Christians 07 05 

Education     

    Graduate 20 17 

    Higher Secondary 02 05 

    Secondary 30 34 

    Primary 24 21 

    Illiterate 24 23 

Socioeconomic status     

    I 38 36 

    II 42 40 

    III 16 18 

    IV 2 06 

    V 2 0 

Risk factors Cases Controls Odd’s ratio (CI) p-value 

Yes No Yes No 

 Alcohol 56 44 08 92 14.6 (6.4-33.3) <0.0001 

 Smoking 67 33 13 87 13.6 (6.6-27.8) <0.0001 

 Non-smoking 11 89 05 95 2.3 (0.78-7.02) 0.19 

 Known case of hypertension 62 38 20 80 6.5 (3.4-12.3) <0.0001 

 Known case of type 2 diabetes 50 50 18 82 4.5 (2.4-8.7) <0.0001 

 Obesity 65 35 16 84 9.7 (4.9-19.1) <0.0001 

 Sedentary activity 90 10 70 30 3.8 (1.8-8.4) <0.0007 

 Family history 60 40 22 78 5.3 (2.8-9.9) <0.0001 

lifestyle (OR; 3.8, CI; 1.8-8.4) and family history (OR; 

5.3, 95% CI; 2.8-9.9). However, for tobacco consump-

tion in non-smoking form (OR; 2.3, CI; 0.78-7.02) in 

our study was not significantly associated with IHD 

(Table 2). 

 

Discussion 

The present study was designed as hospital-based case-

control study to assess risk factors among IHD patients 

and it was found that alcohol consumption, smoking, 

tobacco consumption in non-smoking form, hyperten-

sion, type 2 diabetes, obesity, sedentary lifestyle and 

family history were significantly associated with IHD.  

 

Demographic data of the study population revealed that 

mean age of the cases and controls was 50.4 and 49.7 

years respectively which was slightly lower than aver-

age age of first-time heart attack sufferers in South Asia 

and in the rest of the world.1 However, Prabhakaran et 

al.12 found higher age limits while assessing the cardio-

vascular risk factor prevalence among men in a large 

industry of northern India.      

  

We found that more than half of the cases in our study 

were educated up to secondary level and above and ap-

proximately one-quarter of the case were illiterate. A 

study conducted by Deb & Dasgupta13 found that a 29% 

participant was educated up to secondary level and 

above and 45% was illiterate.  In another study, Prab-

hakaran et al.12 found 12.6% of participants who was 

illiterate. 

 

A number of studies conducted in India found signifi-

cant association of IHD with smoking,12-18 tobacco con-

sumption in non-smoking form,13,15,16 hypertension,12-20 

type 2 diabetes,12-20 obesity.13,16-18,20 In the present study, 

67% of the IHD patients were smokers. The prevalence 

of smoking among cases was higher in our study as 

compared to other studies conducted in India12-18 which 

clearly strengthens the evidence that smoking is an es-

tablished risk factor for IHD. The prevalence of hyper-

tension and diabetes were higher in our study (62% and 

50 %) as compared to the other studies conducted in 

different states of India.12-20 

 

Obesity was more prevalent in the current study (65% 

among cases) when compared with the other studies 

conducted in India.13,16-18,20 The prevalence of con-

sumption of tobacco in non-smoking form was only 

11% among cases but was high in other studies con-

ducted in India.13,15,16  

 

The regional differences in various parameters in the 

different studies are interesting as we have collected the 

data from Ahmedabad which is in West India and com-

parisons are made from data from East13,19  North12,15,16  

and Southern regions18 of India.  
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The study has a number of limitations. Being a hospital-

based study the cases and control may not be the repre-

sentative of the general population. As the study was 

carried out with undergraduate medical students, we 

deliberately included small sample size due to paucity 

of available time.  

 

Conclusion 

The burden of cardiovascular disease in the world is 

enormous and growing, and the majority of those af-

fected are in developing countries. Ischemic heart dis-

ease is the leading cause of death in India and world-

wide. The findings of present study suggest that a num-

ber of modifiable risk factors are responsible for many 

premature or preventable deaths due to IHD. Alcohol 

consumption, smoking, tobacco consumption in non-

smoking form, hypertension, type 2 diabetes, obesity, 

sedentary lifestyle and family history were found to be 

significantly associated with IHD. As many of the risk 

factors are modifiable and preventable, effective health 

promotion measures should be undertaken to reduce the 

significant proportion of premature morbidity and mor-

tality due to IHD.  
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