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Background: Acute coronary syndrome is the leading cause of morbidity and mortality 
regardless of race or gender. Although multicenter trials have provided information on 
gender differences and racial disparities in access to healthcare and application of 
treatment guidelines, very few data are available that assess gender differences in clinical 
characteristics, treatment trajectory and the severity of coronary artery obstruction in 
predominantly African-descent populations. Methods: Using the Can Rapid risk 
stratification of Unstable angina patients Suppress ADverse outcomes with Early 
implementation of the American College of Cardiology/American Heart Association 
guidelines (CRUSADE) qualitative initiative, a retrospective chart review was conducted in 
198 consecutive patients admitted to the SUNY Downstate University Hospital with the 
diagnosis of acute coronary syndrome from September 1 2003 to August 31 2004. 
Sociodemographics, clinical characteristics and treatment patterns for men and women 
were analyzed. Results: Most patients (79.3%) were of African descent. Of the 198 
patients in the cohort hospitalized for ACS, 64% were women. Women were more likely to 
be obese with a body mass index of 30 kg/m² or less (54 vs. 45% in men; p < 0.01). The 
prevalence of coronary artery disease risk factors was similar in both sexes, except for 
insulin-dependent diabetes mellitus, which was noted more in women (54.3 vs. 40.9%; 
p = 0.033) and cigarette smoking, which was noted more in men (22.5 vs. 9.4%; p = 0.018). 
In the first 24 h of presentation, men were twice as likely to receive intravenous heparin 
(23.9 vs. 11% in women; p = 0.024). Statin administration was more likely to be used in 
women (18.1 vs. 7% in men; p = 0.035). Although not statistically significant, men were 
more likely to be referred for cardiac catheterization (73.2 vs. 66.1% in women; p = ns). 
There was no gender difference in the severity of coronary artery disease obstruction 
(stenosis ≥ 50%) as assessed by coronary catheterization (69.8 vs. 66.6%; p = ns, for men 
and women, respectively). Conclusion: Gender differences existed in the clinical 
characteristics and treatment patterns of acute coronary syndrome. However, there was no 
difference in the severity of coronary artery disease obstruction between men and women. 
Specific information on cultural attitudes and beliefs that might have influenced the 
presentation and treatment decision, should be examined in a prospective study.

Coronary heart disease (CHD) is the leading
cause of morbidity and mortality in westernized
countries [101]. Gender differences in morbidity
and mortality of CHD exist, with women more
likely to die after myocardial infarction (MI)
than men [1]. Despite improvements and
advances in medical care, together with the avail-
ability of multiple interventions that cause a
decline in heart disease mortality, women con-
tinue to a have disproportionately higher burden
of disease mortality than men [1], particularly
those with diabetes and ethnic women [2–4].

Although several hypotheses provide an
explanation for this gender disparity, contribut-
ing evidence indicates that women (particularly
diabetics) are less likely to be treated aggressively
for this cardiovascular risk factor [5].

Furthermore, women are thought to have more
obstructive coronary artery disease (CAD) than
men [1]. Therefore, we aimed to assess the gen-
der differences in the clinical characteristics,
treatment trajectory and severity of CAD
obstruction in men and women presenting with
acute coronary syndrome (ACS).

Methods
Patient population 
A retrospective chart review was performed on
198 patients (≥18 years) who were admitted to
SUNY Downstate University Hospital (NY, USA,
a tertiary-based institution) between September 1
2003 and August 31 2004, with a diagnosis of
ACS (either as unstable angina or acute MI
[AMI]). In accordance with the American College
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of Cardiology/American Heart Association
(ACC/AHA) guidelines for ACS by Braunwald
and colleagues [6], these patients have symptoms
consistent with acute ischemia and have at least
one of the following electrocardiographic changes
consistent with ACS:

• Serial increase in serum cardiac markers
(CK-MB and Troponin I)

• Documentation of CAD

Medical records of eligible patients were also
examined. Data collection was performed using
the Can Rapid risk stratification of Unstable
angina patients Suppress ADverse outcomes with
Early implementation of the ACC/AHA guide-
lines (CRUSADE) quality improvement initiative
instrument, provided with permission from the
Duke Clinical Research Institute (DCRI), Duke
University (NC, USA). The study was approved
by the Institutional Review Board at SUNY
Downstate prior to initiation. The data included:

• Baseline clinical characteristics

• Use of acute medications (home and in the
first 24 h)

• Use and timing of both invasive and
non-invasive cardiac procedures

• Laboratory results

• In-hospital clinical outcomes

• Discharge therapies and interventions

Statistical analysis 
For descriptive analyses, comparison between men
and women were made on baseline characteristics,
treatment patterns and procedure use. Median val-
ues were used to describe continuous variables and
percentages were reported for categoric variables.
Sociodemographic, lifestyle and medical history
characteristics were examined by gender, and t-test
or chi-square analyses were performed to assess
gender differences. These variables included:

• Age 

• Body mass index (BMI) 

• Race

• Insurance status (private or health main-
tenance organization, Medicare or Medicaid
and self or none)

• Family history of CHD

• Hypertension

• Diabetes mellitus (DM)

Table 1. Age, ethnic origin and birthplace.

Variable Male (%)  n = 71 Female (%)  n = 127 Total (%)  n = 198

Age (yrs) median 60 64 62

Ethnic origin 

Asian 2.8 1.6 2.0

Black 70.4 84.3 79.3

Caribbean–Indian 2.8 1.6 2.0

Caucasian 2.8 1.6 2.0

Hispanic 21.1 10.2 14.1

Other 0.0 0.8 0.5

Birthplace (region)

Africa (Ghana) 0.0 0.8 0.5

Asia (Bangladesh, 
Russia, Pakistan 
& India)

5.6 3.2 4.0

Caribbean* 49.2 38.6 42.4

Central America
(Panama & Honduras) 

5.6 3.2 4.0

Europe (UK) 1.4 0.0 0.5

North America (USA) 21.1 36.2 30.8

South America 
(Colombia & Guyana)

11.3 8.7 9.6

Unknown 5.6 9.4 8.1

*Grenada, Haiti, Cuba, Jamaica, Dominican Republic, Puerto Rico, Grenada, Trinidad & Tobago, St Lucia, St Thomas, 
St Vincent, Virgin Islands, St Nevis, Barbados and Belize.
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• Current/recent smoker

• Hypercholesterolemia

• Blood pressure and heart rate on admission

• ST segment changes

• Positive cardiac markers

• Type of facility (i.e., having access to diagnostic
cardiac catheterization, percutaneous coronary
intervention [PCI] and/or coronary artery
bypass graft [CABG])

Also included was prevous history of:
• MI

• Congestive heart failure

• PCI

• CABG

• Stroke

• Renal insufficiency

All analyses were performed using the statisti-
cal package SPSS 13.0® (SPSS, Inc., IL, USA)
with statistical significance set at a two-sided
α-level of 0.05.

Results
Clinical & demographic characteristics 
Most patients in this study presented with
symptoms relating to unstable angina/non-ST

elevation (NSTE) MI. Of the 198 patients who
met the criteria for ACS, 64% (n = 127) were
women and 36% (n = 71) were men (Table 1). The
median age for both men and women was 60 and
64 years, respectively. The population consisted
primarily of black patients (79.3%) followed by
Hispanics (14.1%). These patients were US
immigrants from different regions of the world,
with most of these individuals (42.4%) from the
Caribbean Islands such as Jamaica, Trinidad and
Tobago and Haiti, followed by the USA (30.8%).
Referring to  Table 2, the cohort had a high preva-
lence of hypertension (94.9%) hypercholestero-
lemia (74.7%), prior CAD history (63.1%), and
DM (49.5% for insulin-dependent DM
[IDDM] and nonIDDM combined). The preva-
lence of renal insufficiency was low (4.5%).
There were no differences in gender with respect
to medical history except for IDDM history
(female: 22.8%; male: 9.9%; p-value 0.033) and
current/recent smoking (female: 9.5%; male:
23.9%; p value 0.018). Both men and women
had Health Maintenance Organization/private
and Medicare/Medicaid health insurance. How-
ever more men (19.7%) were self-paid or had no
insurance, in comparison with women (8.7%).
As shown in Table 3 the median BMI for men and

Table 2. Baseline clinical characteristics.

 Male (%) Female (%) Total (%)  p-value

Medical history

Family CAD history 18.3 22.8 21.2 0.587

Hypertension 91.5 96.9 94.9 0.172

Diabetes requiring 
insulin‡ 

9.9* 22.8* 18.2 0.033

Current/recent 
smoker 

22.5* 9.4* 14.1 0.018

Hypercholesterolemia 71.8 76.4 74.7 0.499

Prior CAD 59.2 65.4 63.1 0.443

Prior MI 28.2 22.0 24.2 0.388

Prior PCI 33.8 43.3 39.9 0.227

Prior CABG 21.1 21.3 21.2 1.000

Prior CHF 9.9 14.2 12.6 0.504

Prior stroke 8.5 7.1 7.6 0.782

Renal insufficiency 8.5 2.4 4.5 0.070

Health insurance (p value: 0.075)§ 

HMO/Private 33.8 39.7  37.6  

Medicare/Medicaid 46.5 51.6  49.7  

Self/None 19.7 8.7  12.7  

*p < 0.05 for differences between males and females; §Overall p-value; ‡Requiring insulin treatment. 
CABG: Coronary artery bypass graft; CAD: Coronary artery disease; CHF: Congestive heart failure; 
HMO: Health maintenance organization; MI: Myocardial infarction; PCI: Percutaneous coronary intervention.
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women was 28.2 and 30.7 (p < 0.01), respec-
tively. In this population, men were more likely
to be overweight (BMI: 25–29.9 kg/m2), 50 ver-
sus 31.6% in women; p < 0.01. Women were
more likely to be obese (BMI > 30 kg/m², 54.4
vs. 29.7% in men).

Treatment pattern 
There were no differences between gender for
acute (within 24 h) and discharge medications
except for intravenous heparin and statin admin-
istration in the first 24 h (Table 4). Intravenous
heparin was being administered more in men
(23.9%) versus women (11.0%; p = 0.045),
while statin use was more prevalent in women
18.1 versus 7.0% in men (p = 0.035). 

Two thirds of the study population underwent
cardiac catheterization (Table 5). Although men
were more likely to be referred for cardiac cathe-
terization than women, this was not statistically
significant (p = 0.302). There was no difference in

the degree of coronary artery obstruction between
men and women (66.6 vs. 69.8%, respectively).
Those considered to have significant CAD must
have 50% or less obstruction in one or more
major epicardial coronary vessels. We used this
criterion as applied in accordance with the
CRUSADE qualitative initiative. In the cohort,
more women were referred for revascularization;
however, this difference was not significant.

Discussion
In a predominantly African-descent immigrant
population, our study demonstrates gender dif-
ferences in the baseline clinical characteristics
and risk factors for CAD in patients presenting
with ACS. Consistent with previous data, men
in our cohort were more likely to receive intra-
venous heparin during the acute presentation of
ACS. However, statin use was more frequent in
female patients. Notably, there were no differ-
ences in glycoprotein (GP)IIb/IIIa, acetylsali-
cylic acid and β-blocker use between men and
women in our cohort – in the first 24 h or at the
time of discharge. Whether this finding repre-
sents improvement in the care provided to
women contrary to previously published data
remains to be seen in future studies.

Overall, the high prevalence of hypertension,
hypercholesterolemia and DM is consistent with
the myriad chronic diseases and other health
problems that disproportionately affect people
of African descent. The study revealed no signif-
icant differences between gender with regards to
these CAD risks factors except for DM and cig-
arette smoking. The higher prevalence of DM
among women noted in our study might reflect
the higher rate of obesity observed in this
patient population.

Finally, our data showed no gender differ-
ences in the amount of coronary obstruction or
in the presence of traditional cardiovascular risk
factors (except for DM and obesity), indicating
that other nontraditional risk factors, such as
inflammation and hypercoagulability, might
play a disproportionately higher role in cardio-
vascular morbidity and mortality among women
compared with men.

Study limitations
Several limitations of the study must be acknowl-
edged. First, our data are limited by the small sam-
ple size as well as other factors pertaining to the
retrospective design of the study. The study was
only performed at one institution in a particular
Brooklyn neighborhood. Finally, as this was a chart

Table 3. Body mass index by gender.

Variable Male (%)
n = 71

Female (%)
n = 127

Total (%)
n = 198

BMI median 28.2 30.7 29.4

BMI < 25 20.3 (n = 13) 14.0 (n = 16) 16.3 (n = 29)

BMI ≥ 25-29.99* 50.0 (n = 32) 31.6 (n = 36) 38.2 (n = 68)

BMI ≥ 30* 29.7 (n = 19) 54.4 (n = 62) 45.5 (n = 81)

*Chi-square (<0.01). BMI: Body mass index (in standard measurements).

Table 4. Use of medical treatment by gender.

 Male (%) Female (%) Total (%)

Medication in 1st 24 h

GPIIb/IIIa 38.0 (n = 27) 37.8 (n = 48) 37.9 (n = 75)

ASA 78.9 (n = 56) 78.0 (n = 99) 78.3 (n = 155)

Heparin i.v.* 23.9 (n = 17) 11.0 (n = 14) 15.7 (n = 31)

Heparin LMW 53.5 (n = 38) 55.9 (n = 71) 55.1 (n = 109)

β-blocker 54.9 (n = 39) 53.5 (n = 68) 54.0 (n = 107)

Statin‡ 7.0  (n = 5) 18.1 (n = 23) 14.1 (n = 28)

Clopid 31.0 (n = 22) 23.6 (n = 30) 26.3 (n = 52)

Discharge medication

ASA 87.3 (n = 62) 85.8 (n = 109) 86.4 (n = 171)

β-blocker 71.8 (n = 51) 70.1 (n = 89) 70.7 (n = 140)

ACEI/ARB 59.2 (n = 42) 62.2 (n = 79) 61.1 (n = 121)

Statin 66.2 (n = 47) 67.7 (n = 86) 67.2 (n = 133)

Clopid 66.2 (n = 47) 68.5 (n = 87) 67.7 (n = 134)

*Chi-square (p-value 0.024); ‡Chi-square (p-value 0.035). 
ACEI: Angiotensin-converting enzyme inhibitor; ARB: Angiotensin II type I receptor 
blocker; ASA: Acetylsalicyclic acid; GP: Glycoprotein; i.v.: Intravenous; 
LMW: Low molecular weight.
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review, only limited information was available
regarding sociodemographic factors such as level of
education and income, post hospitalization clinical
outcomes, cultural attitudes, and belief system.

Conclusion 
From this pilot study, a prospective longitudinal
study is being implemented to assess the impact
of the metabolic syndrome component and reli-
gious/cultural attitudes and beliefs, which may
play a vital role in the time to treatment dilemma
in this patient population. The metabolic syn-
drome describes a state of hypertension, insulin
resistance, abdominal obesity, dyslipidemia and
prothrombosis/proinflammation that has been
shown to increase risk of atherosclerosis and cor-
relates with poor clinical outcomes. Also, more
hospitals in other Brooklyn neighborhoods are
needed to participate for a more racially and
ethnically diverse study population.

Acculturation in the USA may have undesira-
ble effects on the health of many immigrants’
lifestyle practices. Such practices which include
smoking, drinking alcohol, drug use and
unhealthy dietary patterns may account for a
greater burden of disease than they would in
their respective countries of origin. Further

analyses of ACS in foreign-born immigrants are
needed to address these practices which assimi-
late the American lifestyle, and the impact that
these practices may have on future generations.
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Table 5. Invasive procedures by gender.

Variable Male (%) Female (%) Total (%)

Cardiac
catheterization

71.8 
(n = 51)

65.4 
(n = 83)

67.6 
(n = 134)

Obstructive CAD 
(stenosis ≥ 50%)

66.6 
(n = 34)

69.8 
(n = 58)

68.6 
(n = 92)

Revascularization 64.7 
(n = 22)

72.4 
(n = 42)

69.6 
(n = 64)

CAD: Coronary artery disease.

Highlights

• In a select urban population of men and women, largely of African 
descent, coronary artery disease (CAD) risk factors differed, but the 
severity of CAD did not.

• Treatment patterns differed between men and women regarding the use 
of intravenous heparin and statin.

• Men were twice as likely to receive heparin compared with women.
• However, women were more likely to receive statin therapy compared 

with men.
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