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The authors explored the prevalence and impact of the cardiovascular risk factors (CVRFs) in patients
presenting with acute coronary syndrome (ACS). During a five-month period in 2007, six adjacent Middle
Eastern countries participated in the Gulf Registry of acute coronary events. CVRFs were identified on
admission. Patients’ characteristics and in-hospital outcomes were analyzed across the types of ACS. Among
6704 consecutive patients with ACS, 61% had non–ST elevation ACS (NSTEACS) and 39% had ST–elevation
myocardial infarction (STEMI). Female sex, old age, diabetes mellitus, hypertension, dyslipidemia, and obesity
were more prevalent in NSTEACS patients. STEMI patients were more likely to be smokers and less likely to be
taking aspirin prior to the index admission. Chronic renal failure (CRF) and diabetes mellitus were independent
predictors of in-hospital heart failure in NSTEACS, while CRF and hypertension were predictors of STEMI.
Female sex and CRF were independent predictors of mortality in STEMI (odds ratio, 2.0; 95% confidence
interval, 1.19–3.13 and odds ratio, 5.0; 95% confidence interval, 3.47–7.73, respectively). Assessment of the
prevalence of CVRF in the acute coronary presentation is of important prognostic value for in-hospital morbidity
and mortality. CVRF and its impact may differ according to ACS type, age, and sex.
Coronary heart disease (CHD) is the leading cause of mortality and morbidity worldwide. To achieve a
significant reduction in the prevalence of CHD, it is essential to adopt effective preventive strategies with
adequate awareness of the epidemiology of cardiovascular risk factors (CVRFs).1 CVRFs include traditional
and nontraditional factors. However, the US Preventive Services Task Force concluded that the evidence is
insufficient to assess the balance of benefits and harms of using nontraditional risk factors.2,3 The World
Health Organization has recognized obesity, hypertension, hypercholesterolemia, and smoking among the
top10 traditional risk factors for premature death and morbidity.4 Since these risk factors are usually evident
before developing CHD, knowledge of their prevalence in a given population allows the prediction of the likely
burden of CHD.3 The American Heart Association has recognized many risk factors; some can be modified,
treated, or controlled and some can not.5 Themore risk factors present, the greater the likelihoodof developing
CHD. Currently, most reports for prevention of CHD are mainly derived from European centers and suggest
that risk factors for CHD are varying from country to country.6 However, data from the Arab Middle East that
evaluate the prevalence and impact of these risk factors in acute coronary events are scarce.4,7,8 We explore
the prevalence of CVRFs in patients with acute coronary syndrome (ACS) who are living in the Arab Middle East
and the impact of these factors on in-hospital heart failure (HF) and mortality.
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Methods
Patients and Protocol

The data were collected from a prospective, multicenter,
observational study of the Gulf Registry of Acute Coronary
Events (Gulf RACE). For five months in 2007, Gulf RACE
recruited 6704 consecutive ACS patients from 64 hospitals
in six Middle Eastern countries (Bahrain, Kuwait, Qatar,
Oman, United Arab Emirates, and Yemen). Full details of
the methods have been previously published.9,10 Diagnosis
of the different types of ACSs (ST–elevation myocardial
infarction [STEMI] and non-ST elevation ACS [NSTEACS])
and definitions of data variables were based on the American
College of Cardiology clinical data standards.10,11 CVRFs,
including traditional and nontraditional clinical risk factors,
were identified on admission. Traditional CVRFs included
age, sex, diabetes mellitus (DM), hypertension, dyslipi-
demia, obesity, smoking, and family history of coronary
artery disease (CAD). Other possible nontraditional risk
factors or risk factor equivalents included metabolic syn-
drome, chronic renal failure (CRF), history of prior CAD,
coronary revascularization, and past aspirin use. All CVRFs
were obtained by history taking and clinical examination on
admission.

Definitions of Risk Factors

Traditional Risk Factors. DM, hypertension, and dyslipi-
demia were defined when patients were known to have
the given risk factors prior to the index admission and
were already were on treatment. Obesity was defined when
patients had a body mass index 30 kg/m2. Smoking was
defined as regularly smoking 1cigarette daily or stopping
smoking only within the past 12 months. Family history of
CAD was defined as any direct blood relatives (parents,
siblings, and children) who have had any of the following
at 55 years or younger: angina, myocardial infarction, or
sudden cardiac death without obvious cause.

Potential Risk Factors

Prior revascularization included history of percutaneous
coronary intervention or coronary artery bypass grafting
before the index admission. CAD risk factor equivalents
included peripheral vascular disease and stroke in addition
to renal failure.

Cluster of Risk Factors

Risk factors often occur in clusters and may build on one
another, and, when grouped together, certain risk factors
put patients at an ever greater risk for CAD. For example,
metabolic syndrome, a cluster of CVRFs, increases the risk
of CAD. Metabolic syndrome was defined in the presence of
at least three of the following abnormalities: abdominal
obesity (waist circumference: 85 cm in men or 90 cm
in women); hypertriglyceridemia; a serum triglyceride
concentration 150 mg/dL; low high-density lipoprotein
cholesterolemia (serum high-density lipoprotein cholesterol
concentration <40 mg/dL); hypertension; systolic blood
pressure 130 mm Hg, diastolic blood pressure 85 mm Hg,
and/or having received antihypertensive medication; high
fasting glucose; and serum glucose concentration should

be >/ = 110 mg/dL.12 CRF was included either alone
or in association with other traditional or non-traditional
risk factor(s). CRF staging was defined according to the
published guidelines on the basis of estimated glomerular
filtration rate.11

Nontraditional Risk Factors

Nontraditional risk factors not measured in the current
study were high-sensitivity C-reactive protein, ankle-
brachial index, leukocyte count, fasting blood glucose
level, periodontal disease, carotid intima media thickness,
coronary artery calcification score, homocysteine level, and
lipoprotein (a) level.2

Statistical Analysis

Patients’ characteristics, CVRFs, and in-hospital outcomes
were analyzed across the types of ACS, age groups,
sex, and among the six countries. Continuous data were
presented as mean standard deviation as appropriate.
Differences in categoric variables between respective
comparison groups were analyzed using the chi-square
test. The association between CVRF and adverse hospital
outcomes (HF and mortality) were examined using
univariate and multivariate logistic regression models.
Crude and multivariable adjusted odds ratios (ORs), with
accompanying 95% confidence intervals, were reported. All
P values were the result of two-tailed tests, and values
<.05 were considered significant. All data analyses were
carried out using the Statistical Package for Social Sciences
version 14 (SPSS Inc, Chicago, IL). The protocols of
this study received ethical approval from the institutional
ethical bodies in all participating countries. All patients gave
informed consent to process their anonymous data.

Results
The Gulf RACE study recruited 6704 consecutive patients
presenting with ACS. Of these patients, 4085 had NSEACS
and 2619 had STEMI, with mean age of 56 12 years. Table I
lists the prevalence of CVRFs among all ACS patients.
Compared with patients with STEMI, patients presenting
with NSTEACS were more often female, elder, diabetic,
hypertensive, dyslipidemic, and obese and more likely to
have prior history of CAD and coronary revascularization.
STEMI patients were more often smokers and less likely
to be taking aspirin prior to the index admission when
compared with NSTEACS patients. Figure 1 shows that
smokers were younger and less likely to be diabetic,
hypertensive, and dyslipidemic compared with nonsmokers.
Most of the CVRFs apart from smoking were more prevalent
among women compared with men (Figure 2).

Table II summarizes the prevalence of the different
CVRFs among the six Gulf countries. Figure 2 shows that
patients with prior coronary revascularization were more
likely to have greater number of CVRFs compared with
patients without prior revascularization.

In-Hospital Outcomes

The overall incidence of HF (16%) was not significantly
different across the types of ACS, while the mortality rate
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Table 1. Prevalence of Cardiovascular Risk Factors Across the Acute Coronary Syndrome Spectrum

ACS (n = 6704) STEMI (n = 2619) OR (95% CI) NSTEACS (n = 4085) P Valuea

Age, y 56+/−12 54+/−12 1.0 (1.001–1.011) 57+/−12 <.001

Diabetes, % 40 32 0.93 (0.82–1.05) 46 <.001

Hypertension, % 49 33 0.54 (0.47–0.61) 60 <.001

Dyslipidemia, % 32 18 0.65 (0.56–0.75) 41 <.001

Smoking, % 38 52 1.9 (1.65–2.12) 29 <.001

Prior CAD, % 46 26 0.37 (0.33–0.43) 58 <.001

Past aspirin use, % 42 21 0.53 (0.44–0.63) 55 <.001

Prior revascularization, % 16 7 0.65 (0.53–0.80) 21 <.001

Renal insufficiency, %c 69 67 1.5 (1.24–1.69) 70 .06

Family with CAD, % 14 13 0.98 (0.83–1.16) 14 .45

Obesity, % 27 21 0.85 (0.74–0.97) 30 <.001

In-hospital outcomes, %

Heart failure 16 17 16 .09

Mortality 4 7 2 <.001

Abbreviations: CAD, coronary artery disease; CI, confidence interval; NSTEACS, non–ST elevation acute coronary syndrome; OR, odds ratio; STEMI,
ST–elevation myocardial infarction.
aComparing STEMI vs NSTEACS.
bMale sex.
cMild, moderate, or severe renal insufficiency on admission using estimated glomerular filtration rate.

Figure 1. (A) Prevalence of cardiovascular risk factors among smokers. (B) Mortality rate in obese patients and smokers.
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Figure 2.

Table 2. Prevalence of Cardiovascular Risk Factors in the Six Participating Counties from the Gulf Region

Oman United Arab Emirates Qatar Bahrain Kuwait Yemen P Value

No. 1582 1335 359 230 2142 1054

Age, mean, y 59+/−13 53+/−12 54+/−11 58+/−12 56+/−13 59+/−11 .001

Diabetes mellitus, % 37 40 46 51 50 27 <.001

Hypertension, % 53 50 49 60 56 33 <.001

Dyslipidemia, % 35 36 29 45 37 12 <.001

Smoking, % 18 49 37 32 40 53 <.001

Chronic renal insufficiency, % 20 14 13 17 16 26 <.001

Obesity, % 22 20 23 28 37 22 <.001

In-hospital outcomes, %

Heart failure 25 16 14 9 11 17 <.001

Mortality 4.5 2.5 2.5 2.2 2 8 <.001

was three-fold higher in STEMI compared with NSTEACS
patients (7% vs 2%) (Table I). HF was more evident among
Omani (25%), Yemini (17%), and Emiratis (14%) patients. The
mortality rate was higher among Yemeni (8%) and Omani
(4.5%) patients compared with other Gulf states (2%–2.5%)
(Table II).

Table III demonstrates the prevalence and impact of risk
factors among different age groups and stratified by sex.
In the young group (<40 years), women were more likely

to have DM, hypertension, obesity, metabolic syndrome,
and prior history of CAD compared with men. In addition
to these CVRFs, dyslipidemia was more prevalent among
women in age groups 40 to 59 and 60 years and older.
There was no significant difference in the incidence of HF
and mortality between women and men up to age 59 years.
Compared with men, women had a higher incidence of HF
and mortality in the old age group (29% vs 23% and 7.3% vs
5.3%, respectively).
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Table 3. Cardiovascular Risk Factors in Women and Men Across Different Age Groups in Acute Coronary Syndrome Patients

<40 y (n = 627) 40–59 y (n = 3437) 60 y (n = 2633)

Women, % Men, % P Value Women, % Men, % P Value Women, % Men, % P Value

Diabetes mellitus 37 17 .001 54 37 .001 56 42 .001

Hypertension 50 21 .001 67 41 .001 74 56 .001

Dyslipidemia 21 14 .16 41 27 .001 47 36 .001

Obesity 48 21 .001 48 23 .001 37 22 .001

Smoking 10 67 .001 9 55 .001 5 30 .001

Renal failure 10 5 .11 14 13 .66 21 31 .001

Family history of coronary artery disease 19 11 .05 14 13 .51 12 16 .01

Prior coronary artery disease 34 22 .02 49 39 .001 60 57 .10

Prior revascularization 10 7 .49 15 13 .26 19 21 .15

Outcomes

Heart failure 5 6 .78 13 11 .32 29 23 .001

Mortality 1.6 0.4 . 17 2.4 2.3 . 95 7.3 5.3 .03

Table IV demonstrates the impact of different CVRFs on
in-hospital outcomes. In overall ACS, the mortality rates
were significantly higher among elderly women with a
history of CAD and patients with a family CAD. CRF
was associated with a five-fold increase in mortality rate
compared with those who presented with normal renal
function (10% vs 2%). There was a significantly higher
mortality rate in the presence of DM, hypertension,
dyslipidemia, and prior coronary revascularization in
patients presenting with STEMI. Presence of family history
of CAD was associated with higher mortality across
NSTEACS and STEMI.

Stepwise Logistic Regression Analysis

Table I shows the multivariate analysis of the different
CVRFs to detect predictors of the ACS type. Smoking, CRF,
and sex were strongly and independently associated with
presenting with STEMI. Figure 3 demonstrates that CRF
and DM were independent predictors of in-hospital HF in
NSTE- ACS (OR, 2.6; 95% confidence interval [CI], 2.09–3.18
and OR, 1.5; 95% CI, 1.19–1.78, respectively) while CRF
(OR, 2.4; 95% CI, 1.88–3.11), hypertension (OR, 1.4; 95% CI,
1.12–1.85), and dyslipidemia (OR, 1.6; 95% CI, 1.25–2.19)
were predictors of HF in STEMI. CRF was an independent
predictor of mortality in STEMI (OR, 5.0; 95% CI, 3.47–7.73)
and NSTEACS (OR, 5.0; 95% CI, 2.81–9.61). Female sex was
an independent predictor of mortality in STEMI (OR, 2.0;
95% CI, 1.19–9.13).

Discussion
The current study explores the prevalence of CVRFs in
patients presenting with ACS in the Arab Middle East.
Moreover, it demonstrates the impact of these risk factors
on in-hospital HF and mortality rates. The key findings of
this study include: first, the number and type of CVRF varied
across the types of ACS, age groups, and sex. Second, the

participating countries have higher prevalence of the CVRF
in a unique fashion; however, the frequency and type of
CVRF were not identical among these adjacent countries.
This diversity may partly relate to the difference in the
socioeconomic status, healthcare resources, and number of
expatriates in each country. Third, the impact of CVRF on
the occurrence of HF and mortality varied according to the
type, number, and interaction of CVRFs. CRF emerges asan
independent predictors of mortality and HF across ACS
spectrum. Moreover, CRF in addition to DM, a traditional
risk factor, were the only two CVRFs that independently
predicted HF in patients with NSTEACS.

Among the few studies that evaluated the impact of CVRFs
in patients presenting with ACS, the present study is the
largest.13,14 In a systematic review, Motlagh and colleagues3

revealed a high prevalence of obesity, DM, hypertension,
and smoking in the Middle Eastern region, although there
was considerable variation in the reported prevalence of
risk factors. The overall prevalence of obesity in the Middle
East was comparable with some of the rates reported from
several high-income and Western countries.3,15,16 Dietary
habits in the Arabian Gulf region have markedly changed in
the past few decades, with an increase in per capita energy
and fat intake. It is probable that this high intake of fat-rich
foods and calories, in addition to the sedentary lifestyle in
this region, played an important role in the rise of obesity
and poor cardiovascular outcomes.17,18

In the present study, DM, hypertension, and dyslipidemia
were more prevalent among Bahraini and Kuwaiti patients.
The prevalence of hypertension in the Middle East, which
Motlagh and colleagues3 reported, was similar to rates
observed in North America (28%) but lower than in Europe
(44%) and the current study (40%). Overall, hypertension
was more prevalent in women than men. The prevalence of
smoking was high in the Arab Middle East in men, but it was
relatively uncommon in women (48% vs 7%, respectively).
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Table 4. In-Hospital Mortality Stratified by Cardiovascular Risk Factors in the Acute Coronary Syndrome Spectrum

ACS (n = 6704), % P Value NSTACS (n = 4085), % P Value STEMI (n = 2619), % P Value

Age, y

50 (n = 2384) 1.6 .001 1 .005 2 .001

>50(n = 4313) 4.5 2.1 9

Sex

Female (n = 1632) 5.3 .001 2.5 .02 14.7 .001

Male (n=5071) 3.2 1.5 5.2

Diabetes mellitus

No (n=3957) 3.3 .05 1.7 .34 5.3 .001

Yes (n=2745) 4.2 2.0 9.2

Hypertension

No (n=3340) 3.6 .79 1.9 .73 5.2 .001

Yes (n=3364) 3.7 1.8 9.2

Dyslipidemia

No (n=4552) 3.8 .55 2.1 .16 5.7 .001

Yes (n=2150) 3.5 1.5 10.7

Smoking

No (n=4157) 4.1 .01 2.1 .09 8.9 .001

Yes (n=2547) 3.0 1.3 4.4

Obesity

No (n=4756) 2.7 .91 1.3 .79 4.7 .12

Yes (n=1694) 2.8 1.2 6.3

Family history of coronary artery disease

No (n=5798) 3.2 .001 1.6 .02 5.7 .001

Yes (n=902) 6.4 3 12

Prior revascularization

No (n=5657) 3.6 .25 1.7 .41 6 .001

Yes (n=1049) 4.3 2.2 15

Prior coronary artery disease

No (n=3636) 3.2 .03 1.2 .01 5 .001

Yes (n=3068) 4.2 2.3 11

Chronic renal insufficiency

No (n=2041) 2 .001 1.5 .001 4 .001

Yes (n=4477) 10 5 18

In the present study, there was no mortality difference
between obese and non-obese patients; however, when
obesity was added to smoking, it was associated with
a significantly greater mortality rate in STEMI patients
compared with obese nonsmoking patients (Figure 1).

CVRFs encourage CAD in either sex at all ages but on
different levels. Our study demonstrated that female sex
was an independent predictor of mortality in patients with
STEMI. Family history of CAD is a significant independent
risk factor for CAD.19 This factor was evident in 14% of
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Figure 3. Predictors of heart failure and mortality across acute coronary syndrome (ACS) spectrum. MI indicates myocardial infarction.

our study population and was associated with a two-fold
increase in mortality compared with those who had no family
history of CAD (6.4% vs 3.2%, respectively; P = .001). In a
population-based study from Albania, and after adjustment
for covariates, family history of CAD was found to be a
strong predictor of ACS in men and women.20 Interestingly,
in the present study prior coronary revascularization was
associated with higher mortality and this was, in part,
explained by the presence of many risk factors among
the population with prior revascularization.

CRF alone is an independent risk factor for the
development of CAD and is associated with increased
mortality after ACS. Moreover, CRF is considered a CAD
risk equivalent.10,21–23 Previous data show that there is a
high prevalence of CHD in CRF patients and that mortality
due to CHD is 10 to 30 times higher in dialysis patients than
in the general population.21 Most of the traditional CVRFs
are highly prevalent in CRF. Other factors (nontraditional
risk factors) that are not included in Framingham risk
equations may play an important role in promoting CHD
in patients with CRF.21 In the present study, CRF and DM
were independent predictors of in-hospital HF in NSTEACS,
while CRF and hypertension were the predictors of HF in
STEMI. Modifiable risk factors were unchanged in patients
with prior MI, as these patients continued to have a higher
prevalence of DM, hypertension, and dyslipidemia. In the
current study, prior MI was associated with higher HF and
mortality rates compared with patients who presented with

their first MI (23% vs 14%, P = .001 and 5% vs 3%, P=.002,
respectively). The severity and type of CAD disease is
highly correlated with CVRF number and type and assumed
different characteristics according to clinical presentation.24

In a large study from Europe and the Mediterranean
area, presenting with STEMI was strongly associated with
smoking but inversely related to obesity and hypertension.25

Prior history of CAD was associated with less ST elevation.
In the present study, smoking, CRF, male sex, and old age
were strong predictors of STEMI, whereas hypertension,
obesity, prior CAD, dyslipidemia, and past aspirin use were
predictors of NSTEACS. Therefore, shifts in coronary risk
factor pattern may be contributing to a shift in the clinical
presentation in ACS.25,26

Study Limitations

Our data were collected from an observational study,
which is a limitation. However, well-designed observational
studies provide valid results and do not systematically
overestimate the results compared with the results of
randomized controlled trials. Although data from the Gulf
region suggested that high prevalence of physical inactivity
represents a major public health concern, the current study
did not evaluate the effect of physical inactivity and dietary
habits in ACS patients.27 The third limitation is that the mean
age in our study population was between 55 and 56 years,
suggesting possible exclusion of elderly patients. Also, the
study did not measure any of the laboratory nontraditional
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risk factors; however, measuring CV risk factors only by
history taking is simpler, cost-effective, and well studied.
Moreover, the US Preventive Services Task Force reported
no sufficient evidence to assess the balance of benefits
and harms of using the nontraditional risk factors studied
to screen asymptomatic men and women with no history
of CHD to prevent CV events.2 Many CAD risk factor
equivalents, such as peripheral vascular disease and stroke
in addition to renal failure, need to be studied in more
detail.

Conclusions
Assessment of the prevalence of the traditional CVRF in
the acute coronary presentation is cost-effective and of
important prognostic value for in-hospital morbidity and
mortality. CVRF and its impact may differ according to ACS
type, age, and sex. Most of the important risk factors for
CAD are modifiable and therefore its early identification is
vital to set the strategy for prevention. Lastly, not only the
traditional CVRFs but also other clinical risk factors should
be included in the risk stratification in patients with ACS.
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