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Abstract

Introduction: Coronary artery disease is the first leading cause of mortality in modern societies and formed the
first cause of health expenditure. Male gender, diabetes mellitus, hypertension, hyperlipidaemia, family history
of ischemic heart disease, personal history of ischemic heart disease, age, height, weight and smoking are the
main risk factors for atherosclerosis and coronary artery diseases. Despite the abundant existing information
about relation of these risk factors and atherosclerosis, there are different results regarding the relationship
between these risk factors and the number of involved coronary arteries. The aim of this study is to determine
the relation of these risk factors of coronary atherosclerosis with the number of involved coronary artery in
angiography.

Material and Methods: In this cross-sectional study, a total of 300 patients during 8 months in ShahidMadani
heart hospital were carried out as convenience sampling. Data was collected by questionnaire including age,
sex, weight, height and body mass index, diabetes mellitus, hypertension, family history of coronary heart
disease, smoking, drug addiction, occupation, place of residence and education were studied. Number of
coronary arteries stenosis revealed by angiography. Data were analysed by software 17SPSS, Chi-square test, T
test and ANOVA.

Results: A total of 300 patients with a mean age of 63.3+11.2 year were enrolled. Collected data showed that
71% were male, 33.3% smokers, 57.3% hypertensive, 30% diabetic, 27.7% with hyperlipidaemia, 70.34%
obese and 14% with a family history of heart disease. Frequency of one, two and three vessel involvement was
respectively 30%, 32% and 38%. There was a statistically significant relationship between ages, history of
ischemic heart disease with the number of involved coronary artery. But there was no significant relationship
with gender, body mass index, smoking and drug addiction, hypertension, family history of heart disease,
location and education level with number of involved coronary artery.

Conclusions: Our study showed that despite the known role of conventional risk factors with the incidence and
growth rate of atherosclerosis, but there is no direct correlation with some of these risk factors and the number
of involved coronary arteries in coronary angiography

Key words: Coronary artery disease, Risk factors, Stenosis

Introduction

Coronary artery disease is one of the most common
diseases of our era. It is one of the most important
causes of mortality and morbidity in developed and
developing countries (1). The World Health
Organization predicts that in the next years in
developing countries, the prevalence of the disease not
only will not reduce but also until 2020 the mortality
rate will reach 25 million per year (2).

Each year, people in the United States were diagnosed
with coronary artery disease that annually causes the
death of half a million people and this statistics is
more than mortality of cancer, accidents and diabetes
mellitus in this country (3,4,5).

Cardiovascular disease, with a prevalence of 39% is
considered the first cause of mortality in Iran. Studies
showed between 900 to 1,200 people die each month
in Tehran due to heart disease (6, 7, 8).

Coronary artery disease is not only affecting mortality,
but also can lead to disability, handicap, loss of
productivity, poor quality of life; impose high
expenditures and many social problems (9, 10). The
costs associated with this disease in the United States
is estimated about four hundred billion dollars (11).
With increasing prevalence of coronary heart disease,
factors that could affect incidence and mortality of
these diseases come calling attention to the
researchers.
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The results of this research led to a number of factors
were known as cardiovascular risk factor including
some social, environmental and behavioural factors
that may increase the risk of atherosclerosis (12).

Framingham studies showed that coronary artery
disease does not occur completely random and high-
risk individuals can be detected based on number of
some risk factors before the onset of clinical
symptoms and concluded that a combination of these
risk factors increased the risk of coronary heart
disease (13). Hypercholesterolemia leads to
atherosclerosis plaque formation and accumulation of
these plaques cause narrowing of the coronary arteries
and causes heart attack (14, 15). Cigarette smoking is
one of the main preventable risk factors in the US and
is allocated one-fifth of deaths from cardiovascular
disease. Also, there are nearly 37 million deaths from
cardiovascular disease in non-smokers due to contact
with smokers (passive smokers). Clinically, smoking
reduces high-density lipoprotein (HDL) and increases
very low-density lipoprotein (VLDL) and blood
glucose levels. After quitting smoking, the risk of
cardiovascular disease can decrease up to 50 percent,
and within 15 years the mortality due to
cardiovascular disease will be similar to non-smokers
(16, 17). The influence of drugs is not fully expressed
in various studies, but some research showed that
medication is effective on some risk factors for
coronary heart disease (18).

Diabetes mellitus is one of the risk factors for
cardiovascular disease (19). Diabetes is not only
involved in the development of coronary artery
disease, but also plays a role in various other diseases
(20, 21). In many studies, hypertension is one of the
risk factors on intensifying the coronary artery
disease. Although, in some studies it has been
rejected, but in general hypertension has been
accepted as an important risk factor in coronary heart
disease (22). Obesity, especially abdominal is a risk
factor for cardiovascular disease and type 2 diabetes
mellitus. Obese patients have glucose intolerance and
insulin resistance more than thin or normal weight
people. Patients with visceral obesity usually have
disruption of plasma lipids and more risk of
cardiovascular disease (23).

Other factors that increase the risk of cardiovascular
diseases are aging and gender (male with a greater
increase). Age of mortality of cardiovascular disease
has decreased in the past few decades, so that the age
of death in the United States in 2006 compared to
1950 for coronary artery disease, 69% and for
ischemic heart disease, 76% decreased (24). There is a
misconception that cardiovascular diseases often
occur in men. Although before 60 decades the
prevalence of cardiovascular disease is higher in men,
after the 60s and 70s the prevalence of this disease is
equal in both genders (25).
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Inflammation implicated in atherosclerosis and acute
coronary syndromes and atherosclerosis is an
inflammatory disease. White blood cells play an
important role in the onset and progression of
atherosclerosis (26). Also, along with risk factors the
average of white blood cells increases significantly
(27).

According to items listed above and due to different
cultures, social environments and living conditions,
the prevalence of risk factors for coronary artery
disease have been different. Identifying the risk
factors of this disease has great importance to health
programming. Furthermore, any plan for the
prevention of coronary artery disease requires
sufficient information about its epidemiology and
identification associated of high risk groups and
factors. So, the aim of this study is to find the
relationship between risk factors for coronary artery
disease with the number of coronary artery stenosis in
angiography for proper planning based on the results
to reduce causes comes into action.

Material and methods

This cross- sectional study was carried out for eight
months in  ShahidMadani heart hospital as
convenience sampling. The study population included
300 patients with coronary artery disease which was
confirmed by coronary angiography and were
hospitalized in ShahidMadani heart hospital. Data was
collected by questionnaire including age, sex, weight,
height and body mass index, diabetes mellitus,
hypertension, family history of heart disease,
smoking, drug addiction, occupation, place of
residence and education. Number of stenotic arteries
was revealed by angiography. Data were analyzed by
Chi-square test, T test and ANOVA with software
17SPSS. P value equal to or less than 0.05 was
considered statistically significant.

Results

Of the total 300 patients included in this study, 213
patients were male (71%) and 87 patients were female
(29%). The mean age of participants were 63.3+11.2
years (Min = 25 years and Max = 84 years). The mean
age of women was significantly higher than the mean
age of men (P=0.04). 42 patients (14%) had a positive
family history of ischemic heart disease. Mean left
ventricle Ejection Fraction of patients were 47.6 + 8.9.

Out of, 300 patients, 87 admitted with ST elevation
myocardial infarction, 35 patients with Non ST
elevation MI, 124 patients with unstable Angina, 49
patients with chronic stable Angina and 5 patients due
to positive exercise test or heart scan underwent
coronary angiography (Figure 1).

In our study, 57.3% of patients had a history of
hypertension, 33.3% had a history of smoking, 1.7%
had a history of opiate drug addiction, 0.7% had a
history of alcohol and 1% had a history of smoking
shisha. The average body mass index (BMI) of the
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patients were 27.7+4.9 (Min=16.4 and Max=54.9)).
Incidence of three, two and one vessel involvement
did not differ among women and men (P=0.07). Most
coronary artery involvement related to three vessels
disease by 38% and 14 patients (4.67%) had
involvement of left main coronary lesion. The age of
patients with the number of coronary artery
involvement had direct and significant correlation
(P=0.02).

After examining the relationship of the past medical
history with the number of stenotic coronary arteries,
we conclude that just in patients with a history of
ischemic heart disease there were significant
differences among the groups with one, two and three
vessel involvement (P< 0.001)(Table 1). There were
no significant correlations among the other past
medical history with the number of stenotic coronary
arteries. Left ventricular ejection fraction had direct
and significant correlations with number of involved
coronary arteries. (Table 2).

Table 1: Qualitative data of patients based on the number of 1 Vessel involved

Variables Categories 1 Vessel 2 Vessel 3 Vessel P- Value
involved involved involved
Gender Male 65 (30.5%) 75 (35.2%) 73 (34.3%) 0.07
Female 25 (28.7%) 21 (24.1%) 41 (47.1%)
Illiterate 35 (32.7%) 29 (27.1%) 43 (40.2%)
Undergraduate 39 (29.3%) 43 (32.3%) 51 (38.3%)
Education Diploma 8 (20.5%) 19 (48.7%) 12 (30.8%) 0.18
Bachelor 4 (66.7%) 1 (16.7%) 1 (16.7%)
Higher education 1 (50%) 1 (50%) 0 (0%)
Resident Urban 70 (29.5%) 77 (32.5%) 90 (38%) 0.92
Rural 20 (31.7%) 19 (30.2%) 24 (38.1%)
Blood pressure Yes 43 (25%) 59 (34.3%) 70 (40.7%) 0.09
Diabetes mellitus Yes 20 (22.2%) 29 (32.2%) 41 (45.6%) 0.15
. . Yes 26 (31.3%) 29 (34.9%) 28 (33.7%) 0.69
Hyperlipidemia 67 (30.9%) 86 (39.6%)
Ischemic heart disease  Yes 10 (14.3%) 25 (35.7%) 35 (50%)
Positive family history  Yes 13 (31%) 13 (31%) 16 (38.1%) 0.98
Smoking Yes 27 (27%) 36 (36%) 37 (37%) 0.53

Table 2: Quantitative of patients based on the number of Vessel involved

Variables 1 Vessel Disease 2 Vessel Disease 3 Vessel Disease P- Value
BMI 27.85+5.04 27.96 £5.35 27.44 £ 4.64 0.72
EF (%) 49.11+9.46 48.02 + 7.04 45.95+9.39 0.03"
Age 58.85+12.73 65.65+12.12 63.29+10.11 0.02"

B30
B2VD
21vD

Figure 1. Frequency of the number of Vessel involved. 1VD: 1 Vessel Disease; 2VD: 2 Vessels Disease;
3VD: 3 Vessels. Disease Data are represented as % of involvement.
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Discussion

This study showed that age has a direct impact on the
number of involved coronary arteries confirmed by
coronary angiography and by increasing age, number
of involved coronary arteries increase too. Several
previous studies described the relationship between
cardiovascular risk factors with severity of coronary
artery involvement and shown that patient with
abnormal angiography had a higher mean age than
people with normal angiography (28). Studies have
also showed that, by increasing age, coronary artery
involvement increases too (29-32).

Our study also showed that gender had no effect on
the number of involved coronary arteries. The impact
of gender on the number of coronary arteries involved
has been different and some studies have reported
similar results (30). But in some studies the number of
coronary arteries involved in women was higher than
men (33). While the results of some studies have
reported that the number of coronary arteries involved
in men was higher than women (29, 34), in our study,
ineffectiveness of gender in the number of coronary
arteries involved may be due to older women in the
study group compared to men.

In our study, BMI was not associated with the number
of involved vessels. Similar results were obtained in
other studies too (37). In several studies, the average
body mass index with the number of vessels
involvement has been shown significant difference
(20, 35,36). In our study, due to no difference between
the sets of data, there may be higher prevalence of
obesity in the younger population than in previous
decades and so neutralizes the effect of it through the
impact of age on the number of involved vessels.

Also, there was not a statistically significant
relationship between hypertension and the number of
involved vessels. In previous studies, it has been
shown that hypertension associated with a greater
coronary artery disease (38, 39). Despite of proved
relation among hypertension, atherosclerosis and
coronary artery disease, other studies have not shown
relationship between hypertension and number of
involved vessels (40).

In this study, smoking and drugs addiction and alcohol
use were not significantly associated with the number
of occluded coronary arteries. In spite of relevance of
cigarette smoking, drug addiction and alcohol use with
atherosclerosis, some other studies have not shown the
relationship between these factors and the number of
involved vessels (1, 29, 31 and 40). Due to the
increase in Cigarette use in youth and starting at a
younger age, it can be adjusted with age factor.
Disaffiliation of the number of involved vessels with
alcohol also may be due to the small number of
patients taking alcohol. It has been shown that drug
addiction more than two years can be a risk of
coronary artery stenosis (41).
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Moreover, there was no significant association
between diabetes mellitus and number of involved
coronary artery (according to the classification in one,
two and three vessel), but there was a possible
significant difference if it was analyzed based on one
vessel and more than one vessel. In other studies it has
been shown that diabetics are more prone to multi
vessel coronary disease (42).

There was not significant correlation between history
of diagnosed hyperlipidemia before admission and the
number of affected coronary arteries. However,
similar results were obtained in some studies (29).
However, other studies have shown that increase of
low-density lipoprotein is a risk factor of severity and
number of coronary arteries involvement (43). In our
study cause of no relationship between hyperlipidemia
and number of involved coronary artery may be use of
history of hyperlipidemia based on presence or
absence of diagnosed disease before admission but
other studies asses’ relationship between serum Low-
density lipoprotein and cholesterol level and severity
of coronary artery involvement.

Left ventricular ejection fraction was different in the
three groups and had a significant relationship with
the number of stenotic coronary arteries (P=0.03).
Previous studies showed there was significant
relationship between Left ventricular ejection fraction
and the number of involved coronary arteries (29). In
our study, there was no significant relationship among
their level of education, place of residence and
occupation with the number of stenotic coronary
arteries. A study has shown similar results (35). In
contrast, a different study showed significant
association between these factors and the number of
affected coronary arteries (29).

Conclusion

In this study, age had a direct relation with number of
coronary artery stenosis in angiography (P=0.02).
There was no significant difference between men and
women in the number of involved vessels (P=0.07).
Other known risk factors of atherosclerosis had no
statistically significant correlation with the number of
coronary arteries stenosis. There was a significant
relation between the left ventricular ejection fractions
of patients with number of involved coronary artery.

Conflict of Interest: The authors declare no potential
conflicts of interest with respect to the research,
authorship, and/or publication of this article.
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