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Background and aims: Cardiovascular disease (CVD) is the leading cause of death in the Middle East. We sought to
study the prevalence and coexistence of 6 cardiovascular risk factors (RFs) among patients who underwent
percutaneous coronary intervention (PCI), and to evaluate the impact of age and gender on the presence of multiple
RFs. Methods and results. In this prospective, multicenter study, 2426 consecutive patients were enrolled. Mean age
was 59.0 p 10.1 years and 500 (20.6%) were women. Acute coronary syndrome and stable coronary disease were the
indications for PCI in 77.1% and 22.9%, respectively. Hypertension was present in 62.3%, diabetes in 53.8%,
hypercholesterolemia in 48.8%, smoking in 43.5%, family history of premature CVD 39.4% and obesity in 28.8%. Only
3.8% did not have any of these RFs. Presence of >3 and >4 RFS was observed in 57.4% and 29.5% of patients,
respectively. Presence of >3 RFs was more common in women than men (69.0% vs. 54.5%, p < 0.0001), and among
patients 41-65 years of age than older or younger patients (60.1% vs. 52.0% vs. 48.3%, respectively, p = 0.017). Conclusions:
Cardiovascular RFs are highly prevalent in this PCI Middle Eastern population undergoing PCI. More than half and
more than one-fourth of the patients had at least 3 or 4 RFs; respectively. More women than men and more middle aged
patients than older or younger patients had significantly higher rates of presence of multiple RFs.
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2 HAMMOUDEH ET AL
CVD RISK FACTORS AND PERCUTANEOUS
CORONARY INTERVENTION

1. Introduction

Cardiovascular disease (CVD) is the leading

cause of death worldwide and in the Middle
East [1-3]. By 2020, the mortality burden from
noncommunicable diseases, mostly attributable
to CVD, is expected to occur mainly in low- and
middle-income countries [4]. International [5,6]
and regional [7-10] studies have identified a set
of common CVD risk factors (RFs) that are found
to be highly prevalent in Middle Eastern commu-
nities, including hypertension (HTN), diabetes
mellitus (DM), hypercholesterolemia, obesity,
cigarette smoking, physical inactivity, family his-
tory of premature CVD, and poor diet.

The vast majority (>90%) of Middle Eastern
patients diagnosed to have coronary artery dis-
ease (CAD) have at least one of the four classical
RFs, i.e., HTN, DM, cigarette smoking, and hyper-
cholesterolemia, and the coexistence of two or
more RFs [11,12] or three or more RFs [5,8,10] is
present in the majority of these patients. The pres-
ence of multiple cardiovascular RFs negatively
impacts patient prognosis by potentiating the
development of atherosclerosis [13] and increas-
ing the intensity, diversity, and cost of long-term
medical care. Prevalence of RFs has not been stud-
ied in an exclusive percutaneous coronary inter-
vention (PCI) population in this region. The
studies that addressed the prevalence of RFs
involved patients admitted with acute coronary
syndrome (ACS) and treated conservatively or
those who underwent coronary angiography and
subsequent PCI or coronary surgical revascular-
ization [7-9], patients diagnosed to have stable
coronary disease who did not have coronary
angiography [8], patients who sustained cere-
brovascular events [6], or individuals assessed in
an outpatient clinic setup [5,10].

Data from the recently completed first Jordanian
PCI Registry were analyzed to determine the
prevalence of six cardiovascular RFs among
patients who underwent PCI for ACS or stable
coronary disease.

2. Methods
2.1. Study population

The first Jordanian PCI Registry is a multicenter,
prospective study that enrolled consecutive
patients who underwent PCI in 12 tertiary care
centers in Jordan (January 2013-February 2014)
and were then followed up for 1year after the
index hospitalization. Patients signed an informed
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Abbreviations

ACS acute coronary syndrome

BMI body mass index

CAD coronary artery disease

CVD cardiovascular disease

DM diabetes mellitus

JoPCR1 The first Jordanian PCI Registry
HbAlc glycosylated hemoglobin

HTN hypertension

NSTEACS non-ST-segment elevation ACS

PCI percutaneous coronary intervention
RF risk factor
SD standard deviation

STEMI  ST-segment elevation myocardial infarction

consent form prior to entry to the study. The two
major indications for PCI were ACS, including
ST-segment elevation myocardial infarction and
non-ST-segment elevation ACS, or stable coro-
nary disease, including chronic stable angina
and silent ischemia. The prevalence rates of the
following six RFs were assessed in every patient
during the index hospital stay: HTN, DM, cigar-
ette smoking, hypercholesterolemia, obesity, and
family history of premature CVD.

2.1. Study measures

All RFs were defined according to standard def-
initions [14]. Patients were considered to have
HTN if they had either systolic blood pressure ele-
vated above 140 mmHg and/or diastolic blood
pressure above 90 mmHg on several occasions
during hospital stay, were diagnosed to have
HTN, or were prescribed anti-HTN medications
by a treating physician. DM was defined accord-
ing to the standard criteria set by the American
Diabetes Association, i.e., fasting serum glucose
>126 mg/dL, 2-hour glucose level >200mg/dL,
or glycosylated hemoglobin value >6.5%. DM
was also diagnosed in patients who had unequiv-
ocal hyperglycemia and classical symptoms of DM
(polyuria, polydipsia, and unexplained weight
loss) and casual plasma glucose >200mg/dL,
and those with a prior diagnosis of DM or who
were prescribed antidiabetic medications by a
treating physician [15,16]. Body mass index (BMI)
was calculated according to the standard formula
[body weight (kg)/height (m?)]. Weight and height
were measured as early as possible after hospital
admission and when the clinical situation of each
patient was stable enough to allow taking these
measurements. Patients who were cigarette smok-
ers at enrollment were considered current smok-
ers. Patients who never smoked and past
smokers who quit at least 1 month prior to enroll-
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