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Original Article

Abstract
Background and aims: Coronary artery disease (CAD) is one of the main causes of death worldwide and coronary artery bypass grafting 
(CABG) surgery accounts for 1.4% of all operating room procedures. Considering the importance of the above-mentioned issue, the present 
study aimed to assess CAD risk factors in CABG patients to provide more accurate information for health authorities.
Methods: To this end, data of all patients with isolated primary on-pump CABG were collected from March 2014 to March 2016. The major 
risk factors of CAD were recorded as a history of cigarette smoking, dyslipidemia, hypertension, diabetes mellitus (DM), advanced age, a 
family history of CAD, obesity, and male gender. Statistical analyses were performed by SPSS using a t test, as well as the chi-square and 
Fisher exact tests, and the P value less than 0.05 was considered statistically significant.
Results: During a 24-month period, 895 patients underwent isolated primary on-pump CABG in the only open-heart surgery center in the 
West Azerbaijan province of Iran. The mean age of the patients was 60.4±10.3 years (within the range of 40 to 93 years). In addition, most 
of the patients amounting to 525 cases (58.7%) were in the age group of 55-70 years and had two or more risk factors. Further, 98.8% 
of males (age ≥45) and 68.2% of females (age ≥ 55) were old, and 73.3% and 26.7% of the patients were men and women, respectively. 
Furthermore, risk factors such as hypertension, cigarette-smoking, DM, hyperlipidemia, obesity, and family history were observed in 
53.3%, 47.9%, 37.8%, 28.5%, 61.1%, and 19.3% of the patients, respectively. As regards gender, the prevalence of coronary risk factors 
like hypertension (60.7 vs. 50.6%, P = 0.005), DM (51.9 vs. 32.6%, P = 0.001), hypercholesterolemia (43.5 vs. 23%, P = 0.001), and obesity 
(68.2 vs. 58.5%, P = 0.005) were higher in women but other factors such as smoking (19.2 vs. 58.4%, P = 0.001) and positive family history 
(14.6 vs. 21%, P = 0.01) were higher in men.
Conclusion: Overall, the prevalence of most risk factors was more common among under 55-year group, especially in women, and this is 
a warning for increasing CADs in the future.
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Introduction 
Coronary artery disease (CAD) is considered as the 
most common form of cardiovascular disease with 
an estimated prevalence of 6.9% and 6% in men and 
women, respectively (1). In addition, CAD is one of the 
most prevalent causes of death around the world and is 
responsible for 1 in 5 deaths in the United States (2). CAD 
has also been reported as the most common cause of death 
in Iran during the past 10 years (3).

Each year, more than 300 000 patients undergo 
coronary artery bypass grafting (CABG) surgery in the 
United States. Although the introduction of percutaneous 
coronary intervention has decreased the use of CABG 
in the past decade, CABG remains the most common 
cardiac surgery (4). In-hospital mortality rate after CABG 
surgery is about 1% for the lowest risk elective patients 

and 2%-5% for all patients (5). Further, the average cost 
of hospitalization and physician fees for a coronary bypass 
operation is different in various countries, for example, 
ranging from $1600 in India to $75 000 in the United 
States (6). In the global INTERHEART study of patients 
from 52 countries, nine potentially modifiable factors 
accounted for over 90% of the population-attributable 
risk of a first myocardial infarction, including smoking, 
dyslipidemia, hypertension, diabetes, abdominal obesity, 
psychosocial factors, the lack of the daily consumption of 
fruits and vegetables, regular alcohol consumption, and 
the lack of regular physical activity (7). Although CAD is 
the most serious disease in developing countries, developed 
countries have significantly reduced the mortality rate of 
this disease by preventive actions during recent decades (8).

The prevalence of CAD, coronary risk factors, and the 
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metabolic syndrome is more common in Iran compared to 
western countries and similar to our regional countries in 
the Middle East (9).

Many patients undergoing CABG surgery have 
cardiovascular risk factors which are preventable (10). 
According to large-scale studies, the modification of CAD 
risk factors is important in preventing the progression of 
atherosclerosis following CABG while improving survival 
in these patients (11).

Considering the above-mentioned discussion, the 
current study sought to evaluate CAD risk factors in 
CABG patients in Seyed-al-Shohada Cardiovascular 
Center of Urmia during 2014-2016. By determining such 
risk factors, it is possible to provide more accurate data 
for health authorities to perform preventive actions in this 
regard.

Materials and Methods
This study was retrospectively conducted on patients 
undergoing CAGB surgery in Seyed-al-shohada 
Cardiovascular Center in Urmia. This heart center is 
the only open heart surgery center in West Azerbaijan 
province with about three million patients. The data of 
all patients with isolated primary on-pump CABG were 
collected during March 2014-2016. The major recorded 
risk factors of CAD included a history of cigarette-
smoking, dyslipidemia, hypertension, diabetes mellitus 
(DM), advanced age, a family history of CAD, obesity, 
and male gender.

Hypertension was defined as systolic blood pressure 
>140 mm Hg, diastolic blood pressure >90 mm Hg, or self-
reported use of antihypertensive medications. Similarly, 
DM was defined as a fasting blood glucose level of >126 
mg/dL, 2-hour post-prandial blood glucose level >200 mg/
dL, or pharmacological treatment for DM. Dyslipidemia 
was also referred to as low-density lipoprotein level >100 
mg/dL or high-density lipoprotein <40 mg/dL in men 
and <50 mg/dL in women, or triglyceride >150 mg/dL or 
currently receiving anti-lipid treatment. A family history 
of premature CAD was coded as positive if a first-degree 
relative had a coronary event before the age of 55 years in 
males and before the age of 65 years in females. Likewise, 
smoking was defined as the number of smoked cigarettes 
anytime during the year prior to the surgery.

The only exclusion criterion in our study was incomplete 
medical records. Statistical analyses were performed using 
SPSS, version 20, and statistical significance was assessed 
at the level of 0.05. Eventually, quantitative values were 
compared using the t-test for independent groups, and 
the Chi-square and Fisher’s exact tests were applied for 
categorical data.

Results
During a 24-month period (March 2014 to March 
2016), 895 patients underwent CABG. The prevalence of 

coronary risk factors of all patients is shown in Table 1. 
There were 656 men (73.3%) and 239 women (26.7%). 
Furthermore, the mean age was 60.40±10.03 years (from 
40 to 93 years), and the mean age of men and women was 
60.02±10.30 and 61.43±9.18 years, respectively (P=0.06). 

A total of 231 patients (25.8%) were under 55 years old, 
the majority of the patients (n=525, 58.7%) were within 
the age range of 55-70 years, and 139 patients (15.5%) 
were older than 70 years. Moreover, most of the patients 
had two or more risk factors (95.8%). Figure 1 illustrates 
the number of risk factors.

The distribution of major risk factors based on the 
gender and the age of the patients is summarized in Tables 
2 and 3. In most studies, there is no definite limit for the 
old age. According to the National Heart, Lung, and Blood 
Institute of the United States, the risk of CAD increases 
for women and men at the ages of 55 and 45, respectively. 
On the other hand, scoring for mortality prediction was 
performed from the age of 60 in the EuroSCORE system. 
Therefore, we used both NHLB institute and EuroSCORE 
ranking.

Discussion
An exact estimate of the prevalence of CAD risk factors 
remains elusive, but the prevalence of important risk 
factors has changed over time with increased awareness 
and changes in diet and lifestyle (2). Many individuals in 
the general population have one or more risk factors of 
CAD, and over 90% of CAD events occur in persons with 
at least one risk factor. On the other hand, the absence of 
major risk factors predicts an extremely lower risk of CAD 
(12).

In a cohort study on 20 000 men and women in 
Chicago with 22 years of follow-up, Lowe et al (13) found 
that when two or all three major risk factors (i.e., high 
cholesterol, high blood pressure, and cigarette smoking) 
were present, both men and women had a marked increase 
in the relative risk of coronary heart disease (5.5 and 5.7, 
respectively), cardiovascular disease (4.1 and 4.5), and all-
cause mortality (3.2 and 2.3).

Furthermore, the overall prevalence of CAD was low 

Table 1. Prevalence of Coronary Risk Factors

Risk Factor  Number  Percent

Gender

Male 656 73.3%

Female 239 26.7%

Old age

Male (≥45) 615/656 93.8%

Female (≥55) 163/239 68.2%

Hypertension 477 53.3%

Diabetes mellitus 338 37.8%

Cigarette-smoking 429 47.9%

Hyperlipidemia 255 28.5%

Family history 173 19.3%

Overweight and obesity 547 61.1%
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(1.8 and 1.1% in males and females) among 46 239 
Chinese adults within the age range of 20 or older during 
2007-2008. Moreover, the prevalence of CAD risk factors 
was 36.7 and 29.8% (overweight or obese), 30.1 and 
24.8% (hypertension), 64 and 67.4% (dyslipidemia), and 
26.7 and 23.6% (hyperglycemia) in males and females, 
respectively (14).

In a study conducted in East Azerbaijan province 
of Iran, the incidence of coronary risk factors in the 
general population older than 30 years was 16.25% 
(hypertension), 7.45% (DM), 9.40% (smoking), and 
47.64% (hypercholesterolemia). The prevalence of obesity 
(body mass index (BMI) >30) was 18.2% and 37.2% in 
men and women as well (15).

Based on the results of another study, the incidence 
of coronary risk factor in the general population in 
West Azerbaijan province was 17.38% (hypertension), 
5.49% (DM), 14.5% (smoking), and 25.8% 
(hypercholesterolemia) and the prevalence of obesity 

(BMI >25) was 48.8% (16).
CABG is one of the most common procedures 

performed during hospital stays and accounts for 1.4% of 
all operating room procedures (17). In Iran, there is no 
annual number regarding the documented published data 
about CABG patients, but it is approximately 25 000 per 
year.

In our study, all risk factors in CABG patients were 
significantly higher compared to general people. In 
contrast to a Chinese study and similar to most studies, 
hypertension, DM, hypercholesterolemia, and obesity 
(BMI >30) were higher in women but smoking and 
positive family history were higher in men. This is 
probably due to low physical activity and low employment 
of Iranian women.

Additionally, Tate et al (18) found that the incidence 
of ischemic heart disease (IHD) increased from less than 
1 per 1000 person-year in the age range of 35-39 years 
to over 18 per 1000 person-year within the age range of 
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Figure 1. The number of risk factors.

Table 2. Prevalence of risk factors based on gender

Risk Factor Male Female Total P Value

Old age (≥60) 303 (46.2%) 135 (56.5%) 438 (48.9%) 0.006

Hypertension 332 (50.6%) 145 (60.7%) 477 (53.3%) 0.005

Diabetes mellitus 214 (32.6%) 124 (51.9%) 338 (37.8%) 0.001

Cigarette-smoking 383 (58.4%) 46 (19.2%) 429 (47.9%) 0.001

Hyperlipidemia 151 (23%) 104 (43.5%) 255 (28.5%) 0.001

Family history 138 (21%) 35 (14.6%) 173 (19.3%) 0.01

Overweight and obesity 384 (58.5%) 163 (68.2%) 547 (61.1%) 0.005

Table 3. Prevalence of risk factors according to age

Risk Factor Age <55 Age 55-70 Age >70 Total P Value

Hypertension 105/231 (45.5%) 303/525 (57.7%) 69/139 (49.6%) 477/895 (53.3%) 0.005

Diabetes mellitus 97/231(42%) 219/525 (41.7%) 22/139 (15.8 %) 338/895 (37.8%) 0.001

Cigarette-smoking 115/231 (49.8%) 254/525 (48.4%) 60/139 (43.2%) 429/895 (47.9%) 0.44

Hyperlipidemia 78/231 (38.8 %) 144/525 (27.4%) 33/139 (23.7 %) 255/895 (28.5%) 0.08

Family history 81/231 (35.1%) 86/525 (16.4%) 6/139 (4.3%) 173/895 (19.3%) 0.001

Overweight and obesity 174/231 (75.3%) 320/525 (61%) 53/139 (38.1%) 547/895 (61.1%) 0.001
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75-79 years. However, the adjusted relative risk of IHD 
for hypertension and smoking showed a significant decline 
(P = 0.001) with advancing age but that of the BMI and the 
presence of DM for ischemic heart disease failed to vary 
with age (P = 0.05). In addition, the mean age was 60.4 
years (within the range of 40-93 years) and most patients 
undergoing CABG were in the age group of 55-70 years. 
The mean age in other similar studies was 57 to 62 years 
(5,10,19,20). The frequency of patients older than 70 
years in our study was 15.5%, which was significantly high 
compared to that in a previous study (10.6%) (5). Today, 
surgery can be conducted in older patients owing to the 
advances in medical science, increased life expectancy, and 
the improvement of cardiac surgery techniques. Based on 
the results, the prevalence of smoking failed to vary with 
age (P=0.44) but that of obesity, DM, dyslipidemia, and 
positive family history reduced with advancing age (P = 0.08 
to 0.001). The highest prevalence of hypertension as a risk 
factor was observed among the patients in 55-70-year-old 
group. 

Male gender is one of CAD risk factors, while its 
potential mechanisms are unknown (21). Ostovan et al 
reported that all CAD risks were 32% (in women) and 
49% (in men) during life for individuals at age 40 (22). 
Similar to all other studies (64-94%), in our study, most of 
the patients were males (73.3%) while in contrast to most 
studies, the mean age of male and female participants was 
not significantly different (10).

The prevalence of diabetes in the general population 
is approximately 8% (15,23) whereas it is found 27.6 
to 54.1% in other similar studies, which is always more 
common in females (5,20). Likewise, the incidence of DM 
among the general population was 37.8% (female: 51.9%) 
in our study. We showed that the prevalence of diabetes 
in under 55 years old group was more than those of the 
other groups (older than 55-year group), and surprisingly, 
there was an inverse relationship between age and diabetes. 
The researcher believes that most patients have insufficient 
knowledge about the cause and control of their diabetes. 
For example, the misleading naming of diabetes in Iran 
(i.e., sugar disease instead of DM) is one of such issues. 
Further, denial, traditional treatments, and the fear of 
insulin therapy in many patients are considered as other 
challenges that impede proper diabetes treatment.

Based on the findings of Lawes et al, hypertension 
accounted for an estimated 54% of all strokes and 47% 
of all ischemic heart disease events worldwide (24). Terada 
et al (11) also reported that after adjustment for the other 
factors, 28% of CAD events in men and 29% in women 
were attributable to blood pressure levels that exceeded the 
high normal rate (130/85). The prevalence of hypertension 
in the general population is approximately 8% (15,23). 
One study revealed a sharp increase in the prevalence of 
hypertension by age and greater risk in females (25). In 
our study, hypertension was more common in women, 

but there was no age-related increase in hypertension. 
The incidence of hypertension in other similar studies was 
39.4-81.5% (5,20). Regular blood pressure measurements 
and proper treatment were not optimal in our patients 
and thus required increasing levels of education and 
information.

In another study, the risk percent associated with 
elevated total cholesterol (200 mg/dL) was 27% in men 
and 34% in women (7). The prevalence of dyslipidemia 
in the general population of West Azerbaijan province was 
approximately 25.8% that was relatively low compared 
to all provinces of Iran (16). Similarly, the occurrence of 
dyslipidemia in other similar studies was 49.2-85.6 % (10, 
19). In our study, dyslipidemia was supposed to be more 
common among females, while its prevalence was lower 
(28.5%). In other words, there was an inverse relationship 
between age and dyslipidemia, and the prevalence of 
dyslipidemia was more common in the group under 55 
years of age. In West Azerbaijan province and most rural 
areas, a special type of cooking oil called “animal oil or 
yellow oil” is used, which is an ultra-saturated and harmful 
oil. Determining the role of cooking oil in CADs requires 
further research.

The incidence of myocardial infarction increases 
six-fold in women and threefold in men who smoke at 
least 20 cigarettes per day compared to those who never 
smoke (26). The smoking prevalence in men is 6.02 times 
more than that in women in Iran. In another study, the 
prevalence of smoking was 19-24% and 0.8-4.7% in men 
and women, respectively (27). Based on the findings of 
a study performed in East Azerbaijan province (28), the 
incidence of smoking in patients with acute myocardial 
infarction significantly decreased (from 55.5% to 34%) in 
the past two decades (P < 0.001). In contrast, in another 
study, the prevalence of smoking in West Azerbaijan 
(14.5 %) ranked the second after East Azerbaijan (first 
place with 14.8%) among the general population of all 
provinces of Iran (16). In our study, cigarette smoking 
was more common in men and no age-related correlation 
was observed in this regard. The prevalence of cigarette 
smoking in other similar studies was 9.4-66.6% (19). 
Increasing awareness as well as raising taxes and the cost 
of the cigarette is recommended as the ways to reduce 
cigarette smoking.

Obesity is more common in developed countries, 
for example, approximately 35% of the United States 
population is obese (29). Furthermore, obesity increases 
all the atherogenic risk factors, while it reduces physical 
activity, and thus patients are exposed to CAD (30). There 
is a continuous linear relationship between higher BMI 
and greater risk of CAD (31). The prevalence of patients 
with obesity (or BMI more than 30) in our study was 
26.1%, which is significantly higher than that of the other 
studies (14.6-21.2%) conducted by Ostovan et al (10) and 
Pieris et al (20). Based on the findings of the current study, 
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the prevalence of obesity was more in under 55 years old 
group as compared to the other groups (older than 55 years 
group) and an inverse relationship was observed between 
age and obesity. Obesity is sometimes, especially in rural 
women patients considered as one of the health marks and 
thus, the lack of the acceptance of obesity outcomes by the 
patient is regarded as the main problem of these patients. 

Similarly, family history is an independent risk factor 
for CAD, particularly among younger individuals with a 
family history of premature disease. The risk of developing 
CAD in the presence of a positive family history ranges 
from 15 to 100% in various cohorts, which mostly show a 
40%-60% increase (32). Individuals from families with two 
or more premature cardiovascular deaths among the first-
degree relatives had a threefold greater risk of developing 
CAD before the age of 50 (33). Mandegar et al (5) and 
Pieris et al (20) reported a positive family history of 40.3% 
and 12.3%. In our study, the percentage of family history 
was 19.3%, which is close to the finding of Kasliwal et 
al (19). The reliability of a self-reported family history of 
CAD was explored in a study through which 1628 children 
completed a questionnaire regarding parental medical 
history. Regarding cardiac death, the positive predictive 
value was only 47%-66% while the predictive value of a 
negative statement was above 90% for the family history 
of cardiac death. Therefore, they suggested that although 
obtaining family history information is valuable, self-
reported information might not be accurate (34). In our 
study, most of the patients with a positive family history 
were under 55-year-old men and the presence of positive 
family history reduced with advancing age.

In the United States, the prevalence of obesity increased 
dramatically (15% to 30%) during 1960-2000 and there 
was an increase in diagnosed diabetes (1.8% to 5.0%) that 
was most prominent in obese subjects (2.9% to 10.1%). 
In contrast, serum total cholesterol ≥240 mg/dL (34% to 
17%), hypertension (31% to 15%), and smoking (39% 
to 26%) decreased substantially. These changes occurred 
in all weight groups and were associated with increases 
in the use of lipid-lowering drugs and antihypertensive 
medications (2). Conversely, however, the prevalence of 
most risk factors was more common in under 55-year 
group, especially in women in the current study, which is a 
warning for an increase in CAD in the future. In a similar 
study implemented in the northeast of Iran during 2008-
2011, none of the risk factors demonstrated a decline, 
which corroborates with the findings of the present study. 
Obesity reached from 10.7% to18.8% and dyslipidemia, 
especially low high-density lipoprotein showed an increase 
as well (35).

Conclusion
In our study, the most prevalent modifiable risk factors 
were hypertension, smoking, DM, dyslipidemia, and 
obesity, respectively. In addition, non-modifiable risk 

factors were male gender, old age, and positive family 
history.

The prevalence of DM, dyslipidemia, and obesity 
were more common in under 55-year group, especially 
in women. Accordingly, it is suggested to perform 
intervention programs in order to modify people’s 
lifestyle. It is recommended that planning priorities focus 
on reducing smoking in all ages, especially in men, and 
physical activity and dieting increase to avoid overweight 
in women, along with the serious blood pressure be 
controlled in both genders.
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