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ABSTRACT
Objectives: To determine the prevalence of ischemic heart disease and the associated risk factors among the urban population 
of Siliguri. Materials and Methods: A cross-sectional survey of a random sample of the population aged ≥40 years old in the 
Municipal Corporation area of Siliguri. Study variables were age, sex, occupation, addiction, food habit, physical activity, body 
mass index, blood pressure, and electrocardiogram change. Results: Out of 250 individuals who took part in this study, 29 (11.6%) 
had ischemic heart disease (IHD) and 118 (47.2%) had hypertension. Males had a higher (13.5%) prevalence of IHD than females 
(9.4%). About 5% of the patients had asymptomatic IHD. IHD among the study population is significantly associated with 
hypertension and smoking.
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Introduction
Cardiovascular disease, one of the non-communicable 
diseases, has become a major public health problem in 
many developing countries. About two-thirds of the 
global estimated 14.3 million annual cardiovascular 
disease deaths occur in the developing world. By the 
year 2015, cardiovascular diseases could be the most 
important cause of mortality in India. The prevalence 
of coronary artery disease in India increased from 
1% in 1960 to 9.7% in 1995 in urban populations, and 
in rural populations it has almost doubled in the 
last decade.(2) There is an epidemiological transition 
from infective to degenerative diseases, increases 
in the prevalence of cardiovascular risk factors, and 
ageing of the population, which eventually leads to 
an increase in the absolute numbers of people with 
coronary heart disease (CHD) and increased health 
awareness and demand for health care facilities. 
However, reports on the prevalence or incidence 
of ischemic heart disease (IHD) in developing 
countries including India are very scarce, and 
routinely collected data are often incomplete and 
unreliable.(1,2,3,9) This study was done to determine the 
prevalence of IHD and associated risk factors among 
the urban population.

Materials and Methods
A cross-sectional survey of a random sample of the 
population aged ≥ 40 years old in the Municipal 
Corporation area (adult population = 472374) of Siliguri 
was conducted.(13) The sample size of 246 was calculated 
by using Epi-Info software, Version 3.3.2 assuming an 
expected prevalence of IHD among the urban population 
in India is 9.7%, the worst acceptable prevalence is 6%, 
conÞ dence level 95%. Considering a non-response of 
10%, a sample size of 271 individuals was decided.

There are 47 wards in the Siliguri Municipal Corporation 
area. Ward number 23 (Dabgram) and 47 (Pati colony) 
were selected from the 47 wards of Siliguri. The total 
population of two selected wards was 14,568. From the 
updated voter list of this ward, all the members who 
were permanent residents aged ≥ 40 years old were 
selected. By using the systematic random sampling 
method, a list of 271 members aged ≥ 40 years old was 
prepared with names and addresses. They were given 
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a pre-tested, semi-structured questionnaire (the Rose 
questionnaire from the cardiovascular survey methods of 
WHO-1982).(14) Necessary data was collected after 
obtaining informed consent. The smoking habit was 
stratiÞ ed according to the number of cigarettes smoked 
per day and the duration of smoking. Dietary data was 
collected through interviews regarding type of food 
(vegetarian or non-vegetarian).

For physical activity, the definition of the Indian 
consensus group was used according to which a person 
is considered to have a sedentary behavior if he walks 
less than 14.5 km a week.(14) Body mass index (BMI) was 
computed as weight in kg/meter2. Obesity was deÞ ned 
as a BMI of >27 kg/m2 and overweight was deÞ ned as a 
BMI of >25 kg/m2. Figures for criteria laid down by the 
Indian consensus group for being overweight (>23.5 kg/
m2) were also calculated. Hypertension was diagnosed 
when the systolic blood pressure was 140 mmHg or 
more and the diastolic blood pressure was 90 mmHg or 
more, as per the guidelines of the British Hypertension 
Society.(19) Twelve lead electrocardiograms (ECGs) were 
taken using a BPL 108 ECG machine on each individual. 
Each ECG was reviewed by a cardiologist. A maximum 
of three visits were conducted for those individuals who 
could not be contacted during the Þ rst visit.

Criteria for the Diagnosis of Ischemic Heart 
Disease
The criteria for the diagnosis of ischemic heart disease 
were: (a) a history of angina or infarction and previously 
diagnosed disease, (b) an afÞ rmative response to the Rose 
questionnaire, and (c) electrocardiographic Þ ndings, 
namely Minnesota codes 1-1, 4-1, 5-9, 5-2 or 9-2.(14) The 
presence of all three criteria were taken as conÞ rmation of 
the diagnosis of coronary artery disease. The prevalence 
of coronary artery disease was also classiÞ ed according 
to the presence or absence of symptoms. Those who 
knew they had the disease or showed an afÞ rmative 
response to the Rose questionnaire were classiÞ ed as 
symptomatic patients.

Data Analysis
Quantitative data was entered into EPIINFO software, 

Version 3.2 and then exported to SPSS software, Version 
10.0 for analysis. Data was analyzed and tabulated using 
frequency distribution tables and proportion. Association 
between the prevalence of IHD and risk factors were 
examined using the Chi-square test. EPIINFO software, 
Version 3.2 was used to calculate Chi-square for the linear 
trend of change in IHD. Binary logistic regression analysis 
was done between the predictor variable and dichotomous 
outcomes (ischemic heart disease or not).

Results
Of the 271 individuals age ≥40 years old enrolled in the 
study, 250 took part in the study. The mean age of the 
study population was 52.8 years old (+ 12.6). The mean 
age of males was 54 years old and the mean age of 
females was 51.5 years old. Among 250 study subjects, 
29 (11.6%) had IHD. The prevalence of IHD signiÞ cantly 
increased with an increase in age (P<0.01). The highest 
prevalence of IHD was found in the ≥ 80 years old group 
(40.0%) and the lowest prevalence was found in the 
40�49 year old group (5.4%). The prevalence of 
symptomatic IHD was 6.4% and that of asymptomatic 
IHD was 5.2% [Table 1]. Prevalence of IHD was higher 
among males (13.5%) as compared with females (9.4%)
(P>0.05).

The overall prevalence of hypertension among the 
study population was 47.2%. Among the patients with 
hypertension, the prevalence of Grade 2 hypertension 
(18.4%) was higher than Grade 1 (14.4%). Grade 
3 hypertension was 6%, Grade 1 isolated systolic 
hypertension was 5.6%, and Grade 2 isolated systolic 
hypertension was 2.8% [Table 2].

The prevalence of IHD among smokers was higher 
than among non-smokers (P<0.01) [Table 3]. Prevalence 
of IHD increases with the increase in blood pressure 
(P<0.01). The highest prevalence of IHD was found 
among the severe hypertensive population (26.7%) and 
the lowest prevalence was found in those patients with 
normal blood pressure (3.3%). The prevalence of IHD 
increased with higher BMI (P<0.05). The prevalence 
was 25% among patients with BMI ≥ 30 and 6.8% among 
patients with BMI 18.5-23.5. 

Table 1: The prevalence of ischemic heart disease in different age groups among the study population

Age groups  Study Symptomatic (Known + Rose Electrocardiographic Total (A+B) Odds ratio
(years)  population  questionnaire) (A) (Silent CAD) (B)    

40�49 128 (51.2) 4 (3.1) 3 (2.3) 7 (5.4) 1
50�59 46 (18.4) 3 (6.5) 2 (4.3) 5 (10.8) 2.11
60�69 40 (16.0) 3 (7.5) 2 (5) 5 (12.5) 2.47
70�79 26 (10.4) 4 (15.35) 4 (15.35) 8 (30.7) 7.68
≥80 10 (4.0) 2 (20) 2 (20) 4 (40.0) 1152
Total  250 16 (6.4) 13 (5.2) 29 (11.6) 
Chi-square for linear trend = 19.13; P value < 0.01; Figures in parentheses are in percentages
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Binary logistic regression analysis shows that 88% of IHD 
can be explained by predictor variables. Diastolic blood 
pressure, systolic blood pressure, and smoking habits 
were signiÞ cantly associated with IHD, whereas no 
signiÞ cant relation was found between age, sex, physical 
activity, body mass index, or diet habit [Table 4].

Discussion
This study shows that the prevalence of coronary 
artery disease was 11.6% in the urban populations, 
which is lower than the Trivandrum study (13.9%) and 
the Tirupati study (12.63%). Lower prevalence was 
reported in Chennai (11%).(15,18) Sex-speciÞ c prevalence 
of CAD in the present study was more or less similar 
to the Trivandrum study. However, higher prevalence 
of CAD was observed in females in the Tirupati study 
(6.86% vs. 15.81%).(5,15) The prevalence of CHD reported 
in different studies [Table 5] showed that the prevalence 
of coronary artery disease has almost doubled in the rural 
areas and increased nine-fold in the urban populations, 
and that the rates are higher in South India compared 
to the north.(5-9)

In the Jaipur study, a 3.2% prevalence of symptomatic 

CAD (known coronary artery disease plus Rose-positive 
angina) was similar to the Delhi survey (3.2%) but higher 
prevalence (6.4%) was noted in the present study.(3) The 
higher prevalence (5.2%) of asymptomatic/unreported 
infarction and angina pectoris in both sexes in our study 
appears to be due to illiteracy and ignorance about 
heart attacks in Indians. Economic status may also not 
allow them to approach a cardiologist for diagnosis 
and treatment. In developed countries, no rural-urban 
differences exist in the prevalence of coronary artery 
disease and coronary risk factors. The prevalence of 
coronary artery disease was approximately 10% between 
25 and 64 years of age in most of the developed countries, 
which may be slightly higher in the United States and 
Northern Europe and lower in Southern Europe, Japan, 
and Australia.(10) The Seven Countries Study showed that 
the force of a risk factor may vary from one population 
to another, which may be explained by the presence of 
possible protective factors, such as physical activity, 
and adverse factors such as dietary saturated fat and 
antioxidant deÞ ciency. There was a higher prevalence 
of risk factors in the urban population as compared with 
rural subjects, but the prevalence is less than in developed 
countries, although the prevalence of coronary artery 
disease is comparable.(21) However, sample size was not 

Table 2: Distribution of study population according to their blood pressure

 Blood pressure Frequency Percentage (%)

Non-hypertensive Normal 92 (36.8) -
 High-normal 40 (16.0) 52.8 
Hypertensive Grade 1 hypertension 36 (14.4) 47.2  
 Grade 2 hypertension 46 (18.4) -
 Grade 3 hypertension 15 (6.0) -
 Isolated systolic hypertension (Grade 1) 14 (5.6) - 
 Isolated systolic hypertension (Grade 2) 7 (2.8) -
 Total 250 100.0

Table 3: Distribution of the study population according to coronary risk factors and the presence of ischemic heart disease 
(n = 250)

Coronary risk factors                                                             Ischemic heart disease  Total  OR P value
 Yes No 

Smoking habit
Yes 18 (20.45) 70 (79.55) 88 (100) 3.53 
No 11 (6.70) 151 (99.30) 162 (100) 1 0.0012

Hypertension     
Normal 3 (3.3) 89 (96.7) 92 (100) 1
High normal 3 (7.5) 37 (95.0) 40 (100) 2.41
Grade 1 hypertension 7 (19.4) 29 (80.6) 36 (100) 7.16
Grade 2 hypertension 10 (21.8) 36 (78.2) 46 (100) 8.24
Grade 3 hypertension 4 (26.7) 11 (73.3) 15 (100) 10.79
Isolated systolic hypertension (Grade 1) 1 (7.1) 13 (92.9) 14 (100) 2.28
Isolated systolic hypertension (Grade 2) 1 (14.3) 6 (85.7) 7 (100) 4.94 0.00008

BMI (kg/m2)     
< 18.5 4 (9.1) 40 (90.9) 44 (100) 1
18.5-23.5 7 (6.8) 95 (93.2) 102 (100) 0.74
23.5-25 5 (11.9) 37 (88.1) 42 (100) 1.35
25-30 8 (19.05) 34 (80.95) 42 (100) 2.35
≥ 30 5 (25.0) 15 (70.0) 20 (100) 3.33 0.03

Figures in parentheses are in percentages. OR = Odds Ratio
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Table 4: Association between ischemic heart disease and coronary risk factors by binary logistic regression analysis

Predictor variable  Standard error  Wald  P value  Expected

Age 0.021 0.776 0.378 1.019
Sex 0.585 0.194 0.660 0.773
Body mass index 0.032 0.526 0.468 1.023
Diastolic blood pressure 0.025 8.724 0.003 1.077
Systolic blood pressure 0.011 5.093 0.024 1.026
Smoking habit 0.621 4.995 0.025 0.250
Diet 0.957 0.279 0.597 1.658
Physical activity 0.227 0.618 0.713 1.255 
Constant 2.793 25.555 0.000 0.000

Table 5: A comparative analysis between this study and other studies with regard to the reported prevalence of coronary 
heart disease

Author  Study  Region Residence Age group Sample size Prevalence
 year(s)     (years)    rate (%)

Present study 2005 Siliguri, West Bengal Urban ≥ 40 250 11.6
Latheef, et al.(17) 2006 Tirupati Urban ≥ 20 1519 12.63
Gupta, et al.(22) 2002 Jaipur Urban ≥ 20 1123 8.2
Mohan, et al.(18) 2001 Chennai Urban ≥ 20 1262 11
ICMR study(2) 1989-94 Delhi Urban and rural  Urban-3019 Urban-7.6
     Rural-2434 Rural-5.3
ICMR study(2) 1989-94 Vellore Urban and rural 25�64 Urban-2649 Urban-4.0
     Rural-4693 Rural-1.5
Beegom, et al.(5) 1995 Trivandram Urban 25�65 506 13.9
Gupta, et al.(2) 1994 Rajasthan Rural 25�64 1905 4.6
  Trivandrum, Urban - - Urban-13.9
Kutty, et al.(4) 1993 Kerala Rural 25�64 1130 Rural-4.6
Chaddha, et al.(16) 1990 Delhi Urban 25�64 13275 9.7

sufÞ cient for comparative analysis of risk factors. Some 
other coronary risk factors like diabetes and lipid proÞ le 
were also not included due to resource constraints.

Conclusions
The Þ ndings of this study indicate that the prevalence 
of coronary artery disease and coronary risk factors is 
high in this urban population in India. Further research 
is required to document the impact of increased physical 
activity, change in dietary habit to more quantities of 
fruits and vegetables and reduced use of poly unsaturated 
fatty acid, no smoking, and controlling blood pressure 
and cholesterol as is recommended in the third joint 
task force guidelines of European and other societies on 
cardiovascular disease prevention in clinical practice.(21)

Acknowledgement
Mayor, Siliguri Municipal Corporation.

References
1. Enas EA, Mehta JL. Malignant coronary artery disease in Young 

Asian Indians: Thoughts on pathogenesis, prevention and 
therapy. Clin Cardiol 1995;18:131�5.

2. Gupta R, Gupta VP. Meta-analysis of coronary heart disease 
prevalence in India. Indian Heart J 1996;48:241�5.

3. Gupta R, Gupta VP, Ahluwalia NS. Educational status, coronary 
heart disease and coronary risk factors prevalence in a rural 

population of India. Br Med J 1994;309:1332�6.

4. Kutty VR, Balakrishnan KG, Jayasree AK, Thomas J. Prevalence 
of coronary heart disease in the rural population of Thiruanan-
thapuram district, Kerala, India. Int J Cardiol 1993;39:59�70.

5. Beegom R, Singh RB. Prevalence of coronary heart disease 
and its risk factors in south and north India. Acta Cardiol 
1995;50:227�40.

6. Gupta R, Prakash H, Majumdar S, Sharma S, Gupta VP. Preva-
lence of coronary heart disease and coronary risk factors in an 
urban population of Rajasthan. Indian Heart J 1995;47:331�8.

7. Singh RB, Niaz MA, Ghosh S, Beegom R, Chibo H, Agarwal P, 
et al. Epidemiological study of coronary heart disease and its 
risk factors in an elderly urban population of north India. J Am 
Coll Nutr 1995;14:628�34.

8. Gupta SP, Malhotra KC. Urban rural trends in the epidemiol-
ogy of coronary heart disease. J Assoc Physician India 1975;23:
885�93.

9. Singh RB, Niaz MA. Coronary risk factors in Indians. Lancet 
1995;346:778�89.

10. Janus ED, Postiglione A, Singh RB, Lewis B. The modernization 
of Asia: Implications for coronary heart disease. Council on 
Arteriosclerosis of the International Society and Federation of 
Cardiology. Circulation 1996;94:2671�3.

11. Singh RB, Niaz MA, Ghosh S, Beegom R, Rastogi V, Sharma JP, 
et al. Association of trans fatty acids (vegetable ghee) and clari-
fied butter (Indian ghee) with coronary artery disease in rural 
and urban population with low fat consumption. Int J Cardiol 
1996;56:289�98.

12. Singh RB, Sharma JP, Rastogi V, Niaz MA, Ghosh S, Beegom R, 
et al. Social class and coronary artery disease in a rural popula-
tion of North India: The Indian Social Class and Heart Survey. 
Eur Heart J 1997;18:588�95.

Mandal, et al.: Prevalence of ischemic heart disease among urban population of Siliguri



23 Indian Journal of Community Medicine / Vol 34 / Issue 1 / January 2009

13. Directorate of Census operations. A portrait of population. West 
Bengal, New Delhi (India): Controller of Publications, Govern-
ment of India Press; 2001.

14. Rose G, Blackburn H, Gillum RF, et al. Cardiovascular survey 
methods. Geneva: World Health Organization; 1982.

15. Latheef SA, Subramanyam G. Prevalence of coronary artery 
disease and coronary risk factors in an urban population of 
Tirupati. Indian Heart J 2006;59:157�64.

16. Chadda SL, Radhakrishnan S, Ramachandran K, Kaul U, Gopi-
nath N. Epidemiological study of coronary heart disease in a 
urban population of Delhi. Indian J Med Res 1990;92:424�30.

17. Mohan V, Deepa R, Rani SS, Premalatha G; Chennai Urban 
Population Study (CUPS No.5). Prevalence of coronary artery 
disease and its relationship to lipids in a selected population in 
South India. J Am Coll Cardiol 2001;38:682�7.

18. Singh RB, Sharma JP, Rastogi V, Raghuvanshi RS, Moshiri M, 
Verma SP, et al. Prevalence of coronary artery disease and coro-
nary risk factors in rural and urban populations of north India. 
Eur Heart J 1997;18:1728�35.

19. Williams B, Poulter NR, Brown MJ, Davis M, McInnes GT, 
Potter JF, et al. Guidelines for management of hyperten-
sion: Report of the fourth working party of the British 
Hypertension Society, 2004-BHS IV. J Hum Hypertension 
2004;18:139�85.

20. Gupta R, Gupta VP, Sarna M, Bhatnagar S, Thanvi J, Sharma V, 
et al. Prevalence of Coronary Heart Disease and Risk Factors in 
an Urban Indian Population: Jaipur Heart Watch-2. Indian Heart 
J 2002;54:59�66.

21. De Backer G, Ambrosioni E, Borch-Johnsen K, Brotons C, Cifkova 
R, Dallongeville J, et al. European guidelines on cardiovascular 
disease prevention in clinical practice: Third joint task force of 
European and other societies on cardiovascular disease preven-
tion in clinical practice (constituted by representatives of eight 
societies and by invited experts). Eur J Cardiovasc Prevent 
Rehabil 2003;10:S1�78.

Source of Support: Nil, Confl ict of Interest: None declared.

Mandal, et al.: Prevalence of ischemic heart disease among urban population of Siliguri

Author Help: Online Submission of the Manuscripts

Articles can be submitted online from http://www.journalonweb.com. For online submission articles should be prepared in two files (first page 
file and article file). Images should be submitted separately.

1)  First Page File: 
 Prepare the title page, covering letter, acknowledgement, etc., using a word processor program. All information which can reveal your 

identity should be here. Use text/rtf/doc/pdf files. Do not zip the files.
2) Article file: 
 The main text of the article, beginning from Abstract till References (including tables) should be in this file. Do not include any information 

(such as acknowledgement, your names in page headers, etc.) in this file. Use text/rtf/doc/pdf files. Do not zip the files. Limit the file size to 
400 kb. Do not incorporate images in the file. If file size is large, graphs can be submitted as images separately without incorporating them 
in the article file to reduce the size of the file.

3) Images: 
 Submit good quality color images. Each image should be less than 1024 kb (1 MB) in size. Size of the image can be reduced by decreas-

ing the actual height and width of the images (keep up to about 6 inches and up to about 1200 pixels) or by reducing the quality of image. 
JPEG is the most suitable file format. The image quality should be good enough to judge the scientific value of the image. Always retain a 
good quality, high resolution image for print purpose. This high resolution image should be sent to the editorial office at the time of sending 
a revised article.

4) Legends: 
 Legends for the figures/images should be included at the end of the article file.

NileshB
Rectangle


