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Abstract
Background—Previous studies have suggested that women with cardiovascular disease may
receive less aggressive care than men. Using a large cardiology database from a tertiary referral
center, we sought to determine if treatment differences still persist in the current era.

Methods—We analyzed data on 2462 patients who were referred for secondary prevention to the
Preventive Cardiology Clinic at The Cleveland Clinic Foundation between 1997 and 2004. The
primary objective was to evaluate use of effective secondary preventive therapies, by gender, as
outlined in the ACC/AHA guidelines, such as antiplatelet therapy, beta-blockers, statins, and
angiotensin-converting enzyme (ACE) inhibitors. Multivariate logistic regression analysis was
performed to assess the independent effect of gender on all cause mortality.

Results—Women were older (62.2 ± 11.1 vs. 59.4 ± 11.0, p < 0.001) and more likely to be
hypertensive (68.1% vs. 56.1%, p < 0.001) than men. Overall, women were more likely than men to
have higher baseline C-reactive protein (CRP) (6.14 ± 13.4 vs. 4.9 ± 10.7, p < 0.001), low-density
lipoprotein cholesterol (LDL-C) (135 ± 66 vs. 116 ± 46, p < 0.001), high-density lipoprotein
cholesterol (HDL-C) (52 ± 17 vs. 41 ± 11, p < 0.001), and total cholesterol (238 ± 98 vs. 202 ± 65,
p < 0.001). Women were less likely to be on antiplatelet therapy (76.6 % vs. 85.0%, p < 0.001) and
statins or any lipid-lowering therapy (62.6% vs. 67.1%, p = 0.04) compared with men on presentation.

Conclusions—Even in the current era, women with established cardiovascular disease continue
to receive less aggressive care than men. They are less likely to be on aspirin and statin therapy. More
aggressive efforts should be made to treat both men and women with standard secondary preventive
efforts.

INTRODUCTION
Despite advances in therapy, heart disease remains the leading cause of death among women
and men in United States.1 In the last few years, there have been numerous studies that
examined gender difference in presentation, diagnosis, and outcome in the setting of acute
coronary syndromes.2–9 Most have focused on initial treatment strategies and procedures, such
as cardiac catheterization and revascularization. However, there are few data on gender
differences in guideline adherence in secondary prevention patients in the current era.
Therefore, we sought to determine the effect of gender on adherence to recommended
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secondary preventive measures as stated in the 2006 American College of Cardiology and
American Heart Association (ACC/AHA) Guidelines using a tertiary referral center database.
10

MATERIALS AND METHODS
Study group

The study group consisted of women and men with a history of coronary artery disease (CAD),
cerebrovascular disease (CVD), or documented peripheral vascular disease (PVD) who came
to the Preventive Cardiology Clinic, a multidisciplinary clinic, at Cleveland Clinic between
1997 and 2004. All patients referred to the clinic who met secondary prevention criteria were
included in these analyses. All patients included in our study met ACC/AHA class I guideline
indications for blood pressure control, cholesterol control, antiplatelet, and lipid-lowering
therapy11 and did not have contraindications to therapy. Patients were referred from
cardiologists and general internists to treat risk factors for secondary prevention.

Data collection
Clinical and laboratory data were obtained at the time of the initial visit. We obtained data on
traditional cardiovascular disease risk factors, including age, sex, body mass index (BMI),
blood pressure, diabetes mellitus (DM), smoking, lipids, and family history of CAD as well as
patient history through chart review and patient interview at baseline visit. CAD was defined
as the presence of a documented acute coronary syndrome or stable angina or both or a positive
coronary angiography (stenosis >50% in >1 vessel), history of percutaneous coronary
intervention (PCI) or coronary artery bypass graft (CABG) surgery. CVD was defined as the
presence of a documented transient ischemic attack (TIA) or stroke. The presence of PVD was
documented by carotid duplex (>50% stenosis of an internal carotid artery), abnormal pulse
volume recording, or duplex ultrasound showing >50% stenosis or history of vascular surgery
or percutaneous peripheral arterial intervention. We also collected current medications at the
time of the visit. Antiplatelet therapy was defined as taking aspirin, Plavix (Sanofi-Avantis,
Bridgewater, NJ) or Aggrenox (Boehringer-Ingelheim, Ridgefield, CT). Lipid-lowering
therapies were defined as using statins, fibrates, niacin, cholesterol absorption inhibitors, or
bile acid sequestrants.

All patients were clinically stable at the time of the visit. Patients were weighed on calibrated
electronic scales, and height was measured on a stadiometer. Blood pressure measurements
were obtained with sphygmomanometers and a mercury manometer using standard technique.
The Cleveland Clinic Institutional Review Board approved the Preventive Cardiology database
registry used in this study for collection and systematic analysis of patient data. Mortality data
were obtained by a monthly query of the Social Security Administration death index database.

Laboratory tests
Venous blood samples were drawn after a 12-hour fasting period at the first visit. Patients had
a baseline lipid panel, serum homocysteine, lipoprotein(a) (Lp(a)), ultrasensitive C-reactive
protein (CRP), and a complete metabolic panel drawn. All samples were analyzed by the
Cleveland Clinic Laboratory Medicine Department. Fasting low-density lipoprotein
cholesterol (LDL-C) values were routinely calculated using the Friedwald equation or by direct
determination if triglycerides were >250 mg/dL. Lipid assays were performed according to
lipid research clinic methods. Total fasting serum homocysteine was measured using high-
performance liquid chromatography (HPLC), and Lp(a) measurements were obtained using
the method of Incstar (Incstar Co., Stillwater, MN) according to the package insert.
Ultrasensitive CRP was measured using a high-sensitivity latex-enhanced assay (Dade
Behring, Deerfield, IL).
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Statistical analyses
Comparisons between women and men were performed using the nonparametric Mann-
Whitney test. Categorical factors were compared using a chi-square test. Kaplan-Meier curves
were used to show mortality risk over time, and Kaplan-Meier estimates and log-rank p values
are presented. Multivariable Cox proportional hazards modeling was performed adjusting for
age, history of DM, history of stroke, history of myocardial infarction (MI), BMI, diuretics,
fibric acid, HDL-C, LDL-C, cholesterol, and homocysteine. Hazard ratios (HR) and 95%
confidence intervals (95% CI) are reported. The statistical significance threshold was set at p
≤ 0.05. All analyses were performed using SAS version 8.2 (Cary, NC).

RESULTS
Between 1997 and 2004, 2462 patients were referred for secondary prevention. Of those, 25.9%
(n = 637) were women. Most were referred to Preventive Cardiology for dyslipidemia (97.2%
for women and 97.0% for men, p = 0.89), and the rest were obesity and medication
recommendations. Mean duration of CVD was 9.7 years for women and 11.0 years for men
(p < 0.001). Table 1 shows baseline demographic, medication, and laboratory values for the
two groups. Women were older (62.2 ± 11.1 vs. 59.4 ± 11.0 years, p < .001), more likely to be
African American (18.5% vs. 6.9%, p < 0.001), and more likely to have hypertension (68.1%
vs. 56.1%, p < 0.001) than men. However, they had similar rates of DM, smoking, and PVD.
Overall, women were more likely than men to have had CVD (32.0% vs. 17.9%, p < .001) but
less likely than men to have CAD (84.8% vs. 94.1%, p < 0.001), MI (43.0% vs. 47.8%, p =
0.04), CABG (33.8% vs. 47.2%, p < 0.001), or PCI (49.5% vs. 62.9%, p < 0.001) (Table 1).
Women were more likely than men to have higher baseline CRP (6.14 ± 13.4 vs. 4.9 ± 10.7,
p < .001), LDL-C (135 ± 66 vs. 116 ± 46, p < 0.001), HDL-C (52 ± 17 vs. 41 ± 11, p < 0.001),
total cholesterol (238 ± 98 vs. 202 ± 65, p < 0.001), and Lp(a) (50.3 ± 50.3 vs. 34.0 ± 34, p <
0.001) (Table 1). There was a trend toward increased long–term mortality in women compared
with men (21.5% vs. 17.8%, p = 0.09) (Fig. 1). In multivariate analysis controlling for age,
history of DM, history of stroke, history of MI, BMI, diuretics, fibric acid, HDL-C, LDL-C,
cholesterol, and homocysteine, female gender was not associated with increased mortality
(HR=1.51, 95% CI 0.61, 3.73, p = 0.37). Using the ACC/AHA Guidelines for secondary
prevention goals, women were less likely than men to be at the LDL-C goal (28.4% vs. 38.1%,
p < 0.001) (Table 2). Women were less likely than men to be on antiplatelet therapy (76.6 %
vs. 85.0%, p < 0.001) or any lipid-lowering therapy (62.6% vs. 67.1%, p = 0.04) (Table 2);
specifically, they were less likely to be on statin therapy (52.8% vs. 58.9%, p = 0.007).
However, there was similar blood pressure control between women and men, <140/90 for
nondiabetics and <130/80 for diabetics (91.1% vs. 93.1%, p = 0.13) (Table 2). There was no
difference in beta-blocker or ACE inhibitor use at presentation.

DISCUSSION
CVD continues to be the leading cause of death for women in the United States.1 Although
there has been a 50% decline in age-adjusted heart disease mortality, women continue to lag
behind men.1 Much has been reported on gender differences in the diagnosis and treatment of
acute coronary syndromes in women. Numerous studies have shown delays in healthcare-
seeking behavior and diagnosis and underuse of both resources and procedures in women
compared with their male counterparts in acute coronary syndromes.2–5,7–9,12–23 There are
few data, however, on gender differences in secondary preventive measures in stable patients.
The ACC/AHA committees recently updated their secondary prevention guidelines for patients
with coronary and other atherosclerotic vascular disease.11,24 The guidelines recommend blood
pressure control of <140/90 mm Hg for all patients or <130/80 mm Hg for patients with DM
or chronic kidney disease, LDL <100 mg/dL, HgA1C <6.5%, the use of antiplatelet agents,
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ACE inhibitors in patients with ejection fraction (EF) <40%, and beta-blockers in all patients
who have had MI, acute coronary syndromes (ACS), or left ventricular (LV) dysfunction. The
guidelines also recommend smoking cessation, regular physical activity, and healthy weight
management. These recommendations are not gender based.

In this large study assessing adherence to guideline recommendations, we found women were
less likely than men to be on antiplatelet, statin, or lipid-lowering therapy even though statin
intolerance rates were similar between the groups. As women are on lower rates of lipid-
lowering therapy, it is understandable that they would have higher levels of LDL-C. Also,
because both antiplatelet and statin therapy are known to lower CRP, it was not surprising that
women were more likely than men to have higher CRP levels, given their medication regimen.
There was a trend toward higher long-term, all-cause mortality in women compared with men.
The association between higher use of evidence-based therapies and improved outcome is well
described.25–28 Thus, the trend of increased mortality in women in our study is not unexpected.
These data also suggest that there still is a major need for improved treatment with well-
accepted, secondary preventive interventions in both women and men. LDL-C control and
antiplatelet use appear to be the major areas in need of improvement.

In ST-elevation MI and in non-ST-elevation (NSTE) MI, there are well-described
discrepancies in diagnosis and treatment between women and men. Recently, the Can Rapid
Risk Stratification of Unstable Angina Patients Suppress Adverse Outcomes with Early
Implementation of the ACC/AHA Guidelines (CRUSADE) investigators published their
registry data on gender differences in patients with NSTE-ACS across the United States.2 They
found that women were less likely than men to receive guideline-recommended therapy during
hospitalization. Moreover, at discharge, women were less likely to receive aspirin, statins, and
ACE inhibitors, which are guideline-recommended medical therapies, and in a large ST-
elevation MI registry, women were less likely to receive accepted pharmacological intervention
on admission and at discharge.4,7,16,18,23 In addition, there was delay in time-to-treatment,
invasive diagnostic tests, and revascularization in women. Our study is similar to recently
published data on stable angina patients in Europe, which reported that women with stable
angina were less likely to be on evidence-based medical therapy or to be revascularized.5 Our
study expands on the previously published data by assessing blood pressure and cholesterol
control in this group.

Race was another contributing factor in our study, as women in our population were more
likely to be African Americans. Studies have shown differing medical therapies in patients
with CAD based on race and socioeconomic status.29,30 African American patients were less
likely to receive guideline-recommended medications than Caucasian patients.31,32 It is
unclear if this is a result of compliance, socioeconomic, cultural, or physician bias issues.31,
32 Even though there has been much discussion, these gender disparities in treatment continue.
Clearly, quality improvement on the part of healthcare providers and continued investigation
in gender research are necessary.

Limitations
There are several limitations to our study. There is potential for selection and referral bias in
patients enrolling in a tertiary preventive cardiology clinic. Most of our patients were referred
by cardiologists and general internists for risk factor modification. Also, although we collected
information about race, we did not collect detailed information on lifestyle, education level,
employment, income, or marital status. These factors may have contributed to differences in
secondary prevention therapies and compliance.

CHO et al. Page 4

J Womens Health (Larchmt). Author manuscript; available in PMC 2010 March 11.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



CONCLUSIONS
Even in the current era, women continue to receive less aggressive care than men. Regardless
of gender, these data show that there is underuse of ACC/AHA Guideline-prescribed
intervention in this population and that in men as well as in women, more effort needs to be
made to treat patients with accepted secondary preventive interventions. Future education
interventions should be targeted to both physicians and patients to improve adherence to
national secondary prevention guidelines, especially among women, who are at higher risk.
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FIG. 1.
Kaplan-Meier curve of mortality between women and men. X axis shows months from baseline
visit. There was a trend toward increased long-term mortality in women compared with men
(21.5% vs. 17.8%, p = 0.09).
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Table 1

Demographics

Women (n = 637) Men (n = 1825) p value

Age, years 62.2 ± 11.1 59.4 ± 11.0 <0.001

Race

 White 79.8% 89.0% <0.001

 Black 18.5% 6.9%

 Others 1.7% 4.1%

HTN,a mm Hg 68.1% 56.1% <0.001

 DM 25.4% 22.4% 0.11

BMI (kg/m2) 28.9 ± 6.20 29.1 ± 5.1 0.07

Waist circumference (cm) 94.1 ± 15.3 103.0 ± 12.5 <0.001

Smoking 12.9% 12.3% 0.72

Exercise 0.001

 Less than once/week 49.8% 39.6%

 1–2 times/week 11.1% 10.7%

 3–5 times/week 27.1% 34.6%

 >5 times/week 12.0% 15.1%

Family history CAD 65.8% 61.9% 0.09

CAD 84.8% 94.1% <0.001

CVD 32.0% 17.9% <0.001

PVD 10.5% 8.3% 0.09

History of MI 43.0% 47.8% 0.04

History of CABG 33.8% 47.2%

History of PCI 49.5% 62.9%

History of vascular surgery 8.6% 6.7% 0.10

Total cholesterol 238 ± 980 202 ± 65 <0.001

LDL-C (mg/dL) 135 ± 660 116 ± 46 <0.001

HDL-C (mg/dL) 52 ± 17 41 ± 11 <0.001

Triglyceride (mg/dL) 258 ± 348 228 ± 270 0.19

CRP (mg/L) 6.14 ± 13.4 4.9 ± 10.7 <0.001

Homocysteine (μmol/L) 12.7 ± 5.20 13.9 ± 5.9 <0.001

Lp(a) (mg/dL) 50.3 ± 50.3 34.0 ± 33.9 <0.001

a
HTN, hypertension; DM, diabetes; BMI, body mass index; CAD, coronary artery disease; CVD, cerebrovascular disease; PVD, peripheral vascular

disease; MI, myocardial infarction; CABG, coronary artery bypass graft surgery; PCI, percutaneous coronary intervention; LDL, low-density
lipoprotein; HDL, high-density lipoprotein; CRP, c-reactive protein; Lp(a), lipoprotein (a).
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Table 2

ACC/AHA Guideline Recommendation for Secondary Prevention

Women Men p value

BP goal (<140/90) (with DM <130/80) mm Hg 91.2% 93.1% 0.13

LDL-C <100 mg/dL 28.4% 38.1% <0.001

Antiplatelet therapy 76.6% 85.0% <0.001

ACE inhibitor 38.6% 37.0% 0.47

Beta-blockers 55.3% 57.3% 0.38

Any lipid-lowering agent 62.6% 67.1% 0.04
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