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OBJECTIVE:

 

The purpose of this study was to determine the
predictors of referral and enrollment, including racial differ-
ences, in phase 2 cardiac rehabilitation programs among
African-American and white women who are eligible for such
programs.

 

DESIGN:

 

Prospective longitudinal design.

 

SETTING:

 

One large academic medical center and two large
community hospitals.

 

PATIENTS:

 

A total of 253 women (108 African American, 145
white) were surveyed within the first month of discharge from
the hospital for a percutaneous coronary intervention, coro-
nary artery bypass surgery, or myocardial infarction without
revascularization. A total of 234 (99 African American, 135
white) completed the 6-month follow-up.

 

MAIN RESULTS:

 

The rate of referral to outpatient phase 2
cardiac rehabilitation was significantly lower for African-
American women compared with white women, 12 (12%)
versus 33 (24%) (

 

P

 

 = .03). Only 35 (15%) of women in the study
reported enrollment in phase 2 cardiac rehabilitation programs,
with fewer African-American women reporting enrollment
compared with white women, 9 (9%) versus 26 (19%) (

 

P

 

 = .03).
Controlling for age, education, angina class, and comorbidi-
ties, women with annual incomes <$20,000 were 66% less
likely to be referred to cardiac rehabilitation (

 

P

 

 = .01) and 60%
less likely to enroll compared to women with incomes
>$20,000 (

 

P

 

 = .01). Although borderline significant, African-
American women were 55% less likely to be referred (

 

P

 

 = .059)
and 58% less likely to enroll (

 

P

 

 = .059) than white women.

 

CONCLUSIONS:

 

We found disparities in cardiac rehabilitation
program participation, with women with lower incomes less
likely to be referred and to have lower enrollment rates in
cardiac rehabilitation and a strong trend for African-American
women to be less likely to be referred and enroll. Because almost
all patients who have had an acute coronary event, with or
without revascularization procedures, will benefit from cardiac
rehabilitation, automatic referral systems should be con-
sidered to increase utilization and reduce disparities.
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C

 

oronary heart disease (CHD) affects more than 50%
of women, and is their major cause of disability and

death.

 

1

 

 Cardiovascular disease accounts for more hospi-
talizations and health care costs than any other illness.
Cardiac rehabilitation programs have been shown to reduce
mortality, improve functional capacity, improve quality of
life, and decrease the incidence of rehospitalization for
cardiac complications and overall medical costs in both men
and women.

 

2,3

 

 Despite the preponderance of this evidence,
less than 25% of patients eligible for cardiac rehabilitation
services enroll in an early outpatient cardiac rehabilitation
program.

 

4,5

 

 The few studies that have reported gender-
specific data show that women have lower attendance and
higher dropout rates from outpatient cardiac rehabilitation
compared with men.

 

4–9

 

 Although the data are limited, the
dropout rate is even higher for African-American women
compared with white women (49% vs 36%, respectively),

 

10

 

and a national survey revealed that only 9.3% of female
participants in cardiac rehabilitation programs in 1990 were
nonwhite.

 

11

 

 These findings are striking because African-
American women have a greater incidence of CHD com-
pared with white women and hence a greater proportion
are presumably eligible for cardiac rehabilitation.

Physician referral patterns, program characteristics,
and patient-related factors, such as demographic, economic,
health, and psychosocial factors, contribute to whether
patients are referred to and whether they enroll and con-
tinue to attend cardiac rehabilitation programs.

 

8

 

 However,
there is a paucity of research that specifically addresses
the facilitators for and barriers to cardiac rehabilitation in
women and whether there are racial disparities in referral
and attendance. Consistent with the Healthy People 2010
goal to eliminate health disparities among segments of the
population, including differences that occur by gender, race,
or ethnicity,

 

12

 

 the purpose of this study was to determine
the predictors of referral and enrollment, including racial
differences, in phase 2 cardiac rehabilitation programs in
African-American and white women who are eligible for
such programs.

 

METHODS

 

This study used a prospective longitudinal design.
African-American and white women were identified at the
time of hospitalization for a coronary event. They were
interviewed by telephone within the first 4 weeks following
their hospital discharge to collect baseline sociodemo-
graphic and clinical data. They were interviewed again 6
months later by telephone to obtain information on referral
to and enrollment in cardiac rehabilitation programs, and
information on psychosocial and behavioral factors that
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may be associated with rehabilitation utilization. Inter-
views were conducted by three trained research assistants
who recorded responses directly onto questionnaire forms
that were optically scanned directly into a database.

 

Study Population

 

The census records of three participating hospitals
were reviewed daily to identify possible study candidates.
Women were eligible if they were African American or white
and were hospitalized with a diagnosis of myocardial
infarction (MI) or had undergone coronary artery bypass
graft surgery (CABG) or percutaneous coronary intervention,
and qualified for cardiac rehabilitation according to the
criteria of the American College of Sports Medicine

 

13

 

 and the
American Association of Cardiovascular and Pulmonary
Rehabilitation.

 

14

 

 Women were excluded if they had a major
noncardiac comorbidity with a poor prognosis, recent his-
tory of uncontrolled psychiatric or substance abuse dis-
order, or no telephone. Consecutive, eligible patients were
recruited between March 2001 and January 2002.

The participating hospitals were a large academic
medical center and two large community hospitals that
serve patients from Baltimore city and its surrounding
counties. Each of these hospitals serves a large number of
African-American and white women with CHD. One of the
community hospitals has an outpatient cardiac rehabilita-
tion center located on site, while the other two have cardiac
rehabilitation centers located at nearby wellness centers.

 

Conceptual Framework

 

The selection of variables of interest was guided by
the PRECEDE-PROCEED model,

 

15

 

 which is an ecological
conceptual framework that integrates psychosocial,
behavioral, and environmental factors relevant to women’s
enrollment in cardiac rehabilitation at multiple levels (patient
provider, system). Predisposing factors are antecedents to
behavior that provide the rationale or motivation; enabling
factors are antecedents to behavior that facilitate a moti-
vation to be realized; and reinforcing factors are subsequent
to a behavior that provide continuing reward or incentive
for the behavior and contribute to its persistence or repe-
tition.

 

15

 

 Figure 1 illustrates the conceptual framework to
organize the three sets of factors influencing cardiac reha-
bilitation utilization. The factors selected for study were
identified from a systematic review of relevant research.

 

16

 

Measures

 

Predictor variables included predisposing, enabling,
and reinforcing factors hypothesized as being related to the
outcomes. Sociodemographics, disease severity, comorbid-
ities, depression, and physical functioning were measured
at baseline, approximately 1 month after discharge from
the hospital. Sociodemographic variables included age in
years, self-identified race (either white or African American),
education in years, income, and marital status. Measures
of disease severity included frequency and grade of angina

FIGURE 1. Based on PRECEDE-PROCEED model. Provider referral is theorized as both a predictor of patient enrollment in cardiac
rehabilitation as well as an outcome. (Adapted with permission from Health Promotion Planning: An Educational and Environmental
Approach.15)
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and length of cardiac disability. Angina was classified
according to the Canadian Cardiovascular Society Classi-
fication grading for angina [pectoris].

 

17

 

 Length of preopera-
tive disability was assessed as a self-reported measure of
the number of months the patient had experienced
decreased functioning due to cardiac disease symptoms.

Comorbidity was assessed by the Charlson Comorbidity
Index, a weighted comorbidity index that takes into account
both the number and seriousness of comorbid diseases.

 

18

 

The adjusted relative risks were employed as weights for
the different comorbid diseases. The index is the summation
of these weights and ranges from 0 (no comorbid disease)
to 36 (severe comorbid disease).

Physical functioning was measured at baseline using
the physical role function subscale of the Beth Israel
Functional Status Questionnaire (FSQ).

 

19

 

 Questions on the
physical function subscale measure the person’s degree of
difficulty in carrying out intermediate activities of daily
living. The scores range from 0 to 100, with a higher score
indicating higher functional ability. The psychometric pro-
perties have been assessed in cohorts of ambulatory patients
reporting an internal consistency reliability of 0.82 and
significant correlations with variables believed to be related
to function.

Depression was measured at baseline by the Center
for Epidemiologic Studies Depression Scale (CES-D), a
short self-report scale designed to measure depressive
symptomatology in the general population.

 

20

 

 Scores of 16
or more are commonly defined as indicative of depression.

 

21

 

Radloff reported 

 

α

 

 coefficients of 0.85 for general popu-
lation samples and of 0.90 for a patient sample.

 

20

 

The primary dependent variables were referral to and
enrollment in phase 2 outpatient cardiac rehabilitation.
Referral was defined as the woman’s self-report of a health
care professional’s recommendation for cardiac rehabili-
tation. Enrollment was defined as self-reported registration
and attendance at a minimum of 1 session in an outpatient
cardiac rehabilitation program. Data on each of these out-
comes were collected at the time of the 6-month follow-up
survey.

The 6-month follow-up telephone interview also included
a series of questions to assess additional predisposing,
reinforcing and enabling factors that may be associated
with referral to and enrollment in cardiac rehabilitation.
The questions were adapted from a prior study of women’s
preferences for cardiac rehabilitation program elements

 

22

 

and questions designed by the investigators. An early
draft of the telephone interview was reviewed for content,
question format, and organization by a volunteer group of
community advisors. The group included 1 African-American
and 3 white women who had a prior cardiac event and were
eligible for rehabilitation, a cardiologist, a cardiac rehabili-
tation nurse, and a Medicare reimbursement specialist.
The final list of questions was based on this feedback and
a pilot-test in a sample of 5 women.

The 6-month interview assessed the receipt of a refer-
ral from self-report of the patient, including the patient’s

recall of having received a verbal or written referral by a
health professional at any time since being hospitalized.
For those who reported receiving a referral, the reinforcing
factors of the patient’s perception of the strength of the
health professional’s and family/significant others’ encour-
agement to participate in cardiac rehabilitation was
measured using a scale of 1 (little or no encouragement) to 10
(strongly encouraged). Enabling factors such as the acces-
sibility, availability, and acceptability of cardiac rehabili-
tation services were assessed. Women who did not enroll were
asked to respond whether a list of 33 factors, such as
paying for the program, a doctor’s advice, and transportation,
were factors in their decision not to attend. Predisposing
factors to participation such as knowledge/awareness of
the benefits of cardiac rehabilitation programs and knowl-
edge of insurance reimbursement and prior experience
with cardiac rehabilitation also were assessed.

 

Statistical Analysis

 

Descriptive and univariate statistics were used to
examine the distribution of all variables. Multivariate
logistic regression analysis was used to develop models to
determine the predictors of referral to and enrollment in
cardiac rehabilitation. The relative odds of enrolling and 95%
confidence intervals were calculated. Variables included
in the regression models included income (<$20,000 vs

 

≥

 

$20,000), race (African American vs white), education
(

 

≤

 

 high school vs > high school), and angina class, age, and
comorbidities as continuous variables. Interaction terms were
examined to determine whether the effect of covariates remained
constant over groups. These analyses were performed using
SAS, Windows version 5.0 (SAS Institute, Cary, NC).

 

RESULTS

Sample Characteristics

 

A total of 253 women were enrolled at baseline. Their
demographic characteristics and medical history are pre-
sented in Table 1. Forty-three percent were African American,
64% were high school graduates, and almost half had
annual household incomes less than $20,000. The majority
(59%) had undergone a percutaneous coronary inter-
vention procedure for unstable angina or MI, 26% had under-
gone CABG, and only 15% had experienced an MI without
revascularization. Almost two thirds of the women reported
no angina prior to their hospitalization, while greater than
one third reported class 3 or 4 angina. All of the 253 women
(145 white and 108 African American) who consented
to participate completed the baseline interviews (100%
response rate) and 234 women (135 white and 99 African
American) completed the 6-month follow-up (92% response
rate). There were no statistically significant differences
between the women who did and did not complete the 6-
month interview. White women were older, had more years
of education, reported higher income, fewer comorbidities,
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and less angina compared with African-American women.
Depression was not significantly different by race. However,
the mean depression scores for the total sample revealed
that more than one third of women had symptoms of
depression 1 month after discharge from the hospital.

 

Differences in Referral to and Enrollment in Cardiac 
Rehabilitation

 

Only 44 (19%) of the women reported receiving a
referral to outpatient phase 2 cardiac rehabilitation from
any health care professional. The rate of referral was lower
for African-American women compared with white women,
12 (12%) versus 33 (24%) (

 

P

 

 = .03). Only 35 (15%) of women
reported enrollment in outpatient phase 2 cardiac rehabili-
tation programs, with fewer African-American women
reporting enrollment compared to white women, 9 (9%)
versus 26 (19%) (

 

P

 

 = .03).
More than half (51%) of the women reported no knowl-

edge of cardiac rehabilitation. Almost two thirds (61%) had
no knowledge of their personal health insurance coverage for
cardiac rehabilitation. However, among those who reported
receiving information or referral to cardiac rehabilitation,
80% subsequently enrolled. None of the participants who
reported no referral subsequently enrolled in cardiac reha-
bilitation programs.

Among the 219 women who did not enroll in cardiac
rehabilitation, the most common reason was lack of a
referral or follow-up after discharge (Table 2). This lack of
this enabling factor was more prevalent in African-American
women. Some of the other reasons for not enrolling
included feeling too sick, the belief that they either did not

need cardiac rehabilitation or could exercise on their own,
or they were too busy to attend. Factors such as transpor-
tation, cost, and other characteristics of the rehabilitation
services were not described as major barriers. Factors did
not differ by race.

The results of logistic regression analyses to examine
demographic and clinical variables that predict referral to
and enrollment in cardiac rehabilitation are shown in
Table 3. Interaction terms of income and race, age and race,
and education and race were included in preliminary
models; however, no interactions were significant so they
were not included in the final models.

Controlling for age, education, angina class, and
comorbidities, women with annual incomes <$20,000 were
66% less likely to be referred to cardiac rehabilitation
compared to women with incomes >$20,000 (

 

P

 

 = .01).
African American women were 55% less likely to be referred,
although borderline significant (

 

P

 

 = .059).

Table 1. Baseline Sample Characteristics

 

Characteristic
Total 

(N = 253)
White 

(N = 145)

African 
American 
(N = 108) P Value

Mean age, y (SD) 66 (12) 69 (11) 62 (12) <.001
Education ≥12 years, % 64 73 51 .001
Married, % 44 50 35 .02
Household income >$20,000, % 51 57 36 .002
Comorbidity, %

Hypertension 75 70 82 .04
Diabetes mellitus 43 35 54 .003
Congestive heart failure 15 15 15 .93
Cerebrovascular disease 14 8 21 .003

Mean comorbidity score (SD) 2.06 (1.75) 1.69 (1.43) 2.56 (2.0) <.001
Mean depression score (SD) 11.7 (10.2) 11.2 (9.7) 12.4 (10.9) .362
Mean functional status (SD) 20.5 (12.7) 21.6 (13.2) 19.0 (11.9) .119
Type of event, % .23

PCI 59 61 57
CABG 26 28 24
MI 15 12 19

Angina class, % .04
0 (no angina) 61 66 53
1 to 2 4 2 7
3 to 4 36 32 41

PCI, percutaneous coronary intervention; CABG, coronary artery bypass surgery; MI, myocardial infarction; SD, standard deviation.

Table 2. Barriers to Enrollment in Phase 2 Cardiac 
Rehabilitation Among Women Who Did Not Enroll

 

Reason

Total 
(N = 219) 

n (%)

Whites 
(N = 123) 

n (%)

African 
American 
(N = 96) 

n (%)

No referral 100 (46) 49 (40) 51 (53)
Illness/too sick 39 (18) 23 (19) 16 (17)
Don’t need/exercise alone 23 (11) 17 (14) 6 (6)
Too busy 16 (7) 9 (7) 7 (7)
Transportation 15 (7) 10 (8) 5 (5)
Cost 13 (6) 10 (8) 3 (3)
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Predictors of enrollment in cardiac rehabilitation pro-
duced similar results. Women with incomes <$20,000 were
60% less likely to enroll compared to those with incomes
>$20,000 (

 

P

 

 = .05) and although borderline significant,
African-American women were 58% less likely to enroll
than white women (

 

P

 

 = .059).

 

DISCUSSION

 

This study provides one of the largest women-only
examination of potential disparities by race in referral
to cardiac rehabilitation and enrollment. Furthermore, it
explores multiple sociodemographic, clinical, psychosocial,
and structural factors that may be associated with these
disparities using an internationally recognized ecological
conceptual framework.

 

15

 

 The present results confirm trends
on predictors of referral and rates of enrollment that were
observed in subsets of women and minorities that were
participants in studies that included a predominance of
white and male patients.

 

16

 

The receipt of a referral or a recommendation from a
health professional has been a consistently important
predictor of enrollment in cardiac rehabilitation in prior
studies.

 

4,5,8,23–25

 

 The majority of our women (80%) who
reported receiving information about cardiac rehabilitation
from a health professional also reported enrolling in a
program. However, only about one half of the women reported
any knowledge of cardiac rehabilitation when asked 6
months after their hospital discharge, and less than 20%
actually reported receiving a referral to enroll in a program.
Being informed about the availability of cardiac rehabili-
tation services and receiving a referral to enroll seem to be
critical predisposing and enabling factors for women to
utilize this vital intervention.

Although younger persons are more likely to receive a
referral for cardiac rehabilitation,

 

26,27

 

 women who actually
enroll in programs tend to be older.

 

11,28

 

 In our study, African
Americans were significantly younger than the whites,
though they were 55% less likely to be referred to cardiac
rehabilitation than white women. We also found that age
was not a significant predictor of referral or enrollment in
the final regression models. The present overall enrollment

rate of 15% is consistent with prior reports for eligible
women.

 

4,26

 

There was a trend for less referral and enrollment of
African-American women. The proportion of women who
actually received a referral or who enrolled was relatively
small, which likely reduced statistical power for some of
the predictor variables. One other study

 

11

 

 found that women
with a recent myocardial infarction or bypass surgery were
less likely than men to be referred, but women with a
diagnosis of angina were more likely to be referred; other
studies have found no gender differences with regard to
diagnosis or type of event/procedure.

 

23,29

 

Although cost was not described as a significant barrier
by those who did not enroll in cardiac rehabilitation, income
was a significant predictor of both referral and enrollment
in our study. This finding agrees with the results of a
systematic literature review of 15 studies identifying factors
associated with cardiac rehabilitation attendance, which
reported that nonattenders were more likely to have lower
incomes.

 

28

 

The presence of depression may be a variable worthy
of further study. Although there were no racial differences
in levels of depression and depression scores did not
predict referral or enrollment, 33% of the women had scores
on the CES-D indicative of mild to severe depression.
Results of other studies of depression after myocardial
infraction have found similar prevalence rates for mild to
moderate depression,

 

30

 

 associations between higher levels
of depression and higher mortality in older adults,

 

31

 

 and
that depressed patients have less adherence to recom-
mended behavior and lifestyle changes intended to reduce
risk of subsequent cardiac events.

 

32

 

 There may be a need
for clinicians to systematically assess the mental health of
women after a cardiovascular disease event and direct
them to appropriate therapeutic services.

This study has several limitations. The data collection
relied upon women’s self-report of referral and enrollment
and we were not able to verify whether a referral was or
was not issued, presenting the potential for recall bias. We
used a convenience sample that was limited to white and
African-American women because these are the two
populations in Baltimore in sufficient numbers to be able

Table 3. Predictors of Referral to and Enrollment in Phase 2 Cardiac Rehabilitation

 

Characteristic
Odds Ratio for Referral 

(95% CI)
Odds Ratio for Enrollment 

(95% CI)

Income <$20,000 0.34 (0.15 to 0.77)* 0.40 (0.16 to 0.98)*
African-American 0.45 (0.20 to 1.03)† 0.42 (0.17 to 1.04)†

Younger age‡ 0.99 (0.97 to 1.03) 0.99 (0.96 to 1.03)
≤ High school education 0.66 (0.32 to 1.37) 0.64 (0.29 to 1.42)
Less angina‡ 0.99 (0.81 to 1.20) 1.03 (0.84 to 1.28)
More comorbidities‡ 1.19 (0.97 to 1.47) 1.16 (0.93 to 1.45)

* P ≤ .05.
† P = .059.
‡ Entered as continuous variables: age in 1-year increments; angina in 1-level increments of I to IV; comorbidities in 1-point increments of 0 to 36.
CI, confidence interval.
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to have adequate statistical power for group analysis. It is
possible that the women sampled for this study are not
representative of all women who qualify for cardiac reha-
bilitation, especially in other areas of the country or those
without telephones. Future studies should explore cardiac
rehabilitation disparities among other populations such as
Hispanics, Asians, and Native Americans, as the burden of
cardiovascular disease is prevalent across ethnic categories.

Despite these limitations, the findings show that dis-
parities in referral and encouragement for cardiac rehabili-
tation from health care providers exist. Because almost all
patients who have had an acute coronary event, with or
without revascularization procedures, will benefit from
cardiac rehabilitation, automatic referral systems should be
considered to increase utilization and reduce disparities in
referral and participation.

Further research is needed to determine whether racial
disparities in referral to and enrollment in cardiac rehabili-
tation remain after adjustment for socioeconomic status,
although there is evidence that racial disparities do exist
for other areas of cardiac care.

 

33

 

 A recent analysis from the
Heart and Estrogen/progestin Replacement Study (HERS)
revealed that African-American women less often received
appropriate preventive therapy and adequate risk factor
control despite a greater coronary heart disease event risk.

 

34

 

Further studies are needed to focus on the reasons why
African-American women seem to receive less aggressive
referral and participate less in cardiac rehabilitation.
Although race is a difficult social construct to study, it may
have important implications for how patients perceive
cardiac rehabilitation and how they are perceived by medical
providers.
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