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Introduction 
Cardiovascular diseases (CVD) are the most common 
cause of mortality and morbidity in the West, 
accounting for more than 50% of all deaths.1  
Every year, nearly 1.5 million people in the US are 
affected or debilitated by myocardial infarction (MI).2  
A similar status quo in terms of mortality and 
morbidity exists in many developing nations, which 
account for 80% of CVD-related mortality 
worldwide.3 The use of costly and time-consuming 
diagnostics such as exercise test and angiography are 
not advisable for epidemiological studies of CVD 
patients;4 simpler and less expensive methods have 
been developed for epidemiological studies of 
patients with coronary artery disease (CAD). 
Minnesota ECG coding is a widely used method used 
to study CVD the world over.5 Based on this method,  
 

 
the prevalence of CAD was estimated at 25% in 40-
59-year-old English men and 9.6% in Indian men.6,7  
Another method developed by Rose in 1962 consists 
of a chest-pain questionnaire which is used to 
estimate the prevalence of CAD in epidemiological 
studies.8 A 1999 study using both above-mentioned 
methods in the urban areas of Isfahan, Central Iran, 
estimated the prevalence of CAD at 19.4%.9 Studies 
in Iran have documented the growing trend of CAD-
related mortality in this country.10  
Between 2001 and 2003, CAD mortality in Isfahan 
Province rose from 121.5 to 156.6 per 100,000 
population.11 Given the high mortality and burden of 
CVD, costly nature of diagnostic methods and 
shortage of new data, we set out to assess the 
prevalence of CAD in areas of Central Iran using
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Abstract  
INTRODUCTION: Cardiovascular diseases and coronary artery disease (CAD) in 

particular are the main cause of morbidity and mortality in Iran. This study was designed 
to determine the prevalence of CAD in Central Iran using the Rose Questionnaire and 
Electrocardiography. 

METHODS: 6498 people aged above 35 years were studied in this cross-sectional study. 
Multi-stage cluster sampling was conducted in the cities of Isfahan, Najaf-Abad and Arak. 
A questionnaire was used to collect demographic and job data. The Rose chest pain 
questionnaire containing five questions was filled out by trained physicians. ECG and 
Minnesota coding were performed. Data was analyzed with chi-square test using SPSS 11. 

RESULTS: 3338 women and 3160 men participated in the study. The prevalence of CAD 
based on the Rose questionnaire and Minnesota coding was 37.5% in women and 22.2% 
in men. The prevalence of CAD increased with age in both sexes. The prevalence of 
definite and possible MI based on ECG was higher in men; however, a higher prevalence 
of possible and definite ischemia was found in women. The prevalence of CAD based on 
the Rose questionnaire was higher in women of all age groups. 
CONCLUSIONS: The high prevalence of CAD in the Iranian community warrants a 
comprehensive primary and secondary prevention program.  
 
 

Key Words: Coronary artery disease, Rose questionnaire, Minnesota code, ECG, 
prevalence. 
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both methods mentioned above, as part of Isfahan 
Healthy Heart Program (IHHP), which is a 
community-based intervention program for non-
communicable diseases (NCD) prevention and health 
promotion. The findings of this study can be used in 
development of health and treatment policies by 
relevant authorities.12 

 
Materials and methods 

This cross-sectional study was conducted in 2000-
2001 as part of the first phase of IHHP, on over-35 
individuals of the urban and rural communities of 
three provincial cities of Isfahan, Najafabad, and 
Arak. Multistage cluster sampling method was used to 
enable classification according to sex ration and place 
of residence. 
Inclusion criteria were having more than 35 years of 
age, absence of hemorrhagic disease and mental 
retardation, Iranian nationality, and history of residing 
in the above cities for at least 10 years.12 
Demographic data (sex, age, education, occupation) 
were obtained by trained interviewers using 
questionnaires in door-to-door visits. The subjects 
were asked to go to predetermined therapy centers, 
where the WHO standard Rose questionnaire would 
be completed for them by physicians working with 
the study.8 The questionnaire contains five questions 
about the quality of chest pain as follows: 
- When is pain experienced? During exertion, normal 
walking, resting, eating, rage 
- If induced by exertion, how long after stopping 
exertion does pain relief occur?  
- Where is pain located? Inferior sternum, superior 
sternum, left-sided, left hemithorax 
- Are there accompanying symptoms? Diaphoresis, 
nausea, vomiting 
- Has here been resting pain, or pain lasting more 
than half an hour in anterior chest?  
Respondents who characterize their angina with the 
first four questions, i.e. exertion-induced pain 
relieving within 10 minutes of stopping exertion, 
located behind the sternum, with no accompanying 
symptoms were placed in the definite angina group.  

Respondents with affirmative answer to question five 
were considered as cases of possible MI, and those 
with exertion-induced pain but without other 
characteristics of typical angina as cases of possible 
angina. The prevalence of CAD based on the Rose 
questionnaire is based on responses to the above 
questions.  
Twelve-lead ECG was taken by trained individuals 
using Hewlett-Packard electrocardiographs. The 
electrocardiograms from the three cities were studied 
by the same cardiologist and their corresponding 
Minnesota codes were calculated.8  
In the Minnesota coding system, definite MI refers to 

cases with 
3
1

≥
R
Q  and Q-wave ≥ 0.03 seconds in 

anterior and inferior chest leads.  
Possible MI is defined as QS pattern in V1, V2 and V3 
leads (in the absence of left bundle branch block) and 

3
1

5
1

<<
R
Q in anterior leads and Q-wave ≥ 0.02 in the 

inferior leads. Definite cardiac ischemia was defined 
as flattened or depressed ST segment ≥ 2 mm in the 
anterior and/or inferior leads; possible ischemia was 
defined as depressed or flattened ST segment <1 mm 
and ≥ 0.5 mm in the anterior and/or inferior leads.5 
The prevalence of CAD was determined based on the 
above-said electrocardiographic changes.  
Data were statistically analyzed using SPSS 11. 
Prevalence was expressed in percentages. Chi-square 
test was used for comparison of the prevalence of 
CAD in males and females, and between different age 
groups. The study received the approval of the Ethics 
Committee of Isfahan Cardiovascular Research 
Center 
 

Results 
A total of 3338 women (51.4%) with a mean age of 
50.81±11.09 years, and 3160 men (48.6%) with a 
mean age of 51.62±11.69 years in three provincial 
cities of Isfahan, Najafabad and Arak were included in 
the study. 75% of the study population lived in urban, 
and 25% in rural areas. 

TABLE 1. Frequency distribution of age and sex according to age and sex
 

Women Men 
Diagnosis based on: (CI95%) (CI95%) P 

Only based on EKG 27.89(26.41-29.46) 15.95(14.67-17.23) 0.00 
Only based on Rose questionnaire 6.1(5.34-6.97) 5.01(4.28-5.77) 0.02 
EKG and Rose questionnaire 3.47(2.85-4.90) 1.56(1.13-2.00) 0.00 
EKG or Rose questionnaire 37.56(35.91-39.21) 22.25(21.06-23.98) 0.00 
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FIGURE 1. Prevalence of 
CAD according to ECG and 
Rose questionnaire in Iranian 
women 

FIGURE 2. Prevalence of 
CAD according to ECG and 
Rose questionnaire in Iranian 
men 

Table 1 shows the frequency distribution of subjects 
according to age and sex. Figure 1 shows the 
collective prevalence of CAD in men based on 
questionnaires and Minnesota ECG coding; the 
prevalence of CAD increased in a linear fashion with 
age and was higher as judged by ECG than derived 
from questionnaires.  
Figure 2 depicts the prevalence of CAD in women 
according to questionnaires and ECG; the prevalence 
of CAD increased with age and was higher as judged 
by ECG than inferred from questionnaires. Figure 3 
shows the prevalence of CAD based on the two 
methods in men and women. It should be noted that 

possible and definite ischemia decided based on ECG 
was higher in women than men in all ages. Possible 
and definite MI, however, was more prevalent in men 
(P<0.05).  
The Rose questionnaire showed the overall 
prevalence of chest pain to be higher in women than 
men (P<0.05) (not shown).  
Table 2 shows the overall prevalence of CAD in men 
and women based on ECG and Rose questionnaire. 
CAD was found in both methods to be more 
prevalent in women than men. In both sexes, the 
prevalence of CAD determined by ECG was higher 
than that based on questionnaires (P<0.05). 

TABLE 2. Frequency distribution of CAD based on Rose questionnaire and ECG according to sex  
 

Men Women Total Age group (years) 
Number (percentage) Number (percentage) Number (percentage) 

35-39 662 (10.2) 761 (11.7) 1423 (21.9) 
40-49 1040 (16.0) 1157 (17.8) 2197 (33.8) 
50-59 658 (10.1) 656 (10.1) 1314 (20.2) 
60-69 536 (8.2) 576 (8.9) 1112 (17.1) 
> 70 264 (4.1) 188 (2.9) 452 (7.0) 
Total 31.6 (48.6) 3338 (51.4) 6498 (100) 

www.SID.ir



Arc
hi

ve
 o

f S
ID

PREVALENCE OF CORONARY ARTERY DISEASE ACCORDING TO ROSE QUESTIONNAIRE & ECG: IHHP 

ARYA Journal 2006 (Summer); Volume 2, Issue 2 73

Discussion 
The prevalence of CAD and possible ischemia based 
on electrocardiographic evidence (Minnesota coding) 
is significantly higher in women, but definite ischemia, 
possible MI and definite MI show no difference 
between the two sexes. Based on the Rose 
questionnaire, possible chest pain, definite chest pain, 
and possible MI were significantly more prevalent in 
women; the prevalence of CAD based on the Rose 
questionnaire or ECG was 37.5% in women, and 
22.2% in men. Comparative study of the prevalence 
of CAD according to the Rose questionnaire and 
ECG (Minnesota coding) suggests that chest pain is 
overlooked or denied in a good number of cases or 
attributed to non-cardiac causes, hence the Rose 
questionnaire yields a negative result.13-15  
On the other hand, the higher prevalence of CAD 
based on ECG, especially in higher ages, is 
demonstrative of asymptomatic ECG changes which 
may be a sign of silent ischemia.16 A community-
based study of 10,000 people in Span using the Rose 
questionnaire reported the prevalence of CAD at 
7.3% in men, and 7.7% in women; this is in 
concordance with our results which showed CAD to 
be more prevalent in women.17  
A study of 10,000 people in Scotland using the Rose 
questionnaire found the prevalence of ischemic heart 
disease to be 6.3% and 8.5% in men and women, 
respectively; this study too, showed a higher 
prevalence of CAD in women.18  
A community-based study of over-64 individuals in 
Finland reported the prevalence of chest pain to be 
9.1% in men and 4.9% in women. It reported the 
prevalence of ischemic ECG changes at 33.9% and 
39.3% in men and women, respectively. The high 
prevalence rates, of course, were due to the subjects' 
old age.19  

Based on the two methods in question, the prevalence 
of ischemic heart disease in Taiwan and India were 
reported at 21.4% in women and 11.6% in men.20 
Although in line with ours, the latter study is 
suggestive of the lower prevalence of ischemic heart 
disease in Southeast and South Asia compared to the 
West and the population of our study.  
Shire designed an extensive study in the UK to assess 
the prevalence of CAD based on ECG and the Rose 
questionnaire in men aged 40-59.  
He reported ECG changes in 15% and chest pain 
(possible and definite angina) in 14% of subjects, 
suggesting the presence of CAD. The low prevalence 
figures in the latter study can be explained by the 
exclusion of elderly subjects.21  
A similar study in Ireland reported the prevalence of 
all types of ischemic heart disease based on ECG and 
the Rose questionnaire to be 4% in subjects aged 30-
34, and 23% in those aged 70-74 years.22  
Based on data from the Third National Health and 
Nutrition Examination Survey, between 1988 and 
1994 the prevalence of CAD in age-matched adult 
males and females in the US was 13.9% and 10.8%, 
respectively. Their findings (higher CAD in men) are 
contrary to ours; this is due to allowing for the 
definite history of disease, angioplasty, bypass surgery, 
and hospitalization due to MI, which led to higher 
CAD prevalence figures in men under study. 
Extensive primary prevention programs have 
decreased the prevalence of CAD in the US.23 
A 1999 study in Iran using ECG and the Rose 
questionnaire reported the prevalence of CAD to be 
19.4%,10 which in light of our findings, is indicative of 
the growing trend of CAD in this country. Given the 
effectiveness of prevention in lowering the prevalence 
of CAD, appropriate primary preventive strategies 
should be deployed to encourage healthy lifestyle. 
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FIGURE 3. Prevalence of 
CAD according to ECG and 
Rose questionnaire in Iranian 
men and women 
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Community awareness of cardiac pain and its 
characteristics should also be raised and the 
importance of urgent medical care emphasized, 
alongside secondary prevention measures. This study 
was conducted as part of IHHP (sponsored by the 
Organization of Planning and Management and the 
deputy for Health of Iran Ministry of Health, 
Treatment and Medical Education. 
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