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OBJECTIVE: To determine whether patient preferences for
the use of coronary revascularization procedures differ between
white and black Americans.

DESIGN: Cross-sectional survey.

SETTING: Tertiary care Department of Veterans Affairs
hospital.

PATIENTS: Outpatients with and without known coronary
artery disease were interviewed while awaiting appointments
(n = 272). Inpatients awaiting catheterization were approached
the day before the scheduled procedure (n = 80). Overall, 118
blacks and 234 whites were included in the study.

MEASUREMENTS AND MAIN RESULTS: Patient responses to
questions regarding (1) willingness to undergo angioplasty or
coronary artery bypass surgery if recommended by their phy-
sician and (2) whether they would elect bypass surgery if they
were in either of two hypothetical scenarios, one in which by-
pass surgery would improve symptoms but not survival and
one in which it would improve both symptoms and survival.
Blacks were less likely to say they would undergo revascular-
ization procedures than whites. However, questions dealing
with familiarity with the procedure were much stronger pre-
dictors of a positive attitude toward procedure use. Patients
who were not working or over 65 years of age were also less
interested in procedure use. In multivariable analysis race
was not a significant predictor of attitudes toward revascu-
larization except for angioplasty recommended by their phy-
sician.

CONCLUSIONS: Racial differences in revascularization rates
may be due in part to differences in patient preferences.
However, preferences were more closely related to questions
assessing various aspects of familiarity with the procedure.
Patients of all races may benefit from improved communica-
tion regarding proposed revascularization. Further research
should address this issue in patients contemplating actual re-
vascularization.
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oronary artery disease (CAD) is the leading cause of

death among blacks in this country.!? The risk of
death from CAD in blacks is similar to that in whites for
all ages combined and exceeds that of whites between the
ages of 25 and 64.223 Further, a recent widening of the
difference in life expectancy between whites and blacks
has been tied to an increasing difference in rates of death
due to heart disease between races.* Despite this, numer-
ous studies have shown that blacks are considerably less

likely than whites to undergo invasive cardiovascular pro-
cedures, especially revascularization.>® Whites are up to
50% more likely to undergo percutaneous transluminal
coronary angioplasty (PTCA),% and three times as likely to
undergo coronary artery bypass grafting (CABG).® These
results are consistent in studies using administrative and
clinical data,® in studies with prospective and retrospective
data collection and in studies of specialized populations
such as that served by the Department of Veterans Affairs
(VA) medical system. The differences are large, reproduc-
ible, and of unexplained origin.

As many revascularization procedures are elective, it
is possible that a systematic racial difference in patient
preferences for procedure use contributes to this differ-
ence. Data on the likelihood that a patient will accept a
recommendation to undergo a revascularization procedure
are scarce. In the Coronary Artery Surgery Study (CASS),
physicians recommended CABG to 46.5% of blacks and
59.4% of whites. However, only 80.5% of blacks for whom
CABG was recommended actually had the procedure as
compared with 90.4% of whites. Moreover, of the 4,652
whites for whom medical management was recommended,
11.6% later underwent CABG, compared with only 1% of
the 100 blacks.!®© Analysis of data from the weekly joint
cardiology—cardiothoracic surgery conference of one VA
referral center for CABG found that black patients were
twice as likely as white patients to refuse a procedure
when recommended (23% vs 10%) (S. Sedlis, personal
communication).

Although limited, these data suggest that the racial
differences in revascularization rates may, at least in part,
reflect a tendency for blacks to decline these procedures
or for whites to pursue them. The studies to date,!® how-
ever, have compared patients who may have had dissimi-
lar clinical situations when they accepted or declined pro-
cedures (also S. Sedlis, unpublished results). We sought
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to compare the attitudes toward revascularization proce-
dures among blacks and whites when presented with
identical hypothetical clinical situations.

METHODS
Survey

A survey was developed that assessed attitudes to-
ward procedure use as well as variables we believed would
predict those attitudes. The survey, written in lay terms,
was refined by pilot testing, first among black and white
VA employees and then among black and white volunteer
patients. Patients participating in pilot testing were not
included in the final analysis. The survey included ques-
tions regarding participant age, race, education level, em-
ployment status, living arrangements, and health status,
all of which may influence health behaviors. In addition,
on the basis of the Health Belief Model for patient behav-
ior and personal clinical experience,!! we believed that pa-
tient familiarity with revascularization procedures should
influence attitudes toward revascularization. Therefore, fa-
miliarity was measured by asking participants to report
how many family members or friends had undergone
CABG, their own estimate of operative mortality of CABG,
and their self-reported familiarity with CABG, phrased
two ways (Are you familiar with bypass surgery? and Do
you have a good idea what happens to a person who has
bypass surgery?) Similar questions were asked about
PTCA, except that an estimate of the risk of having com-
plications requiring CABG was substituted for the esti-
mate of operative mortality.

We believed that patients’ decisions to undergo a car-
diovascular procedure would involve both the patients’
tendency to follow their doctors’ recommendations and
their attitudes toward the procedure. Therefore, attitudes
toward procedure use were assessed using two approaches.
First, a question concerning CABG was asked as follows,
“If your doctor recommended that you have bypass sur-
gery to improve the blood flow to your heart, would you do
so0?” This was followed by a similar question about PTCA.
Second, two scenarios were presented in which a man
had suffered a myocardial infarction and was left with
class II-III angina. In one, CABG was said to be likely to
improve symptoms but not survival. In the second, CABG
was said to be likely to improve both symptoms and sur-
vival. Both scenarios included an estimated operative
mortality of 2.5%. The participant was then asked to com-
ment regarding whether he would want bypass surgery if
he were that person. The full scenarios, which were read
aloud verbatim by a research assistant (RA), are shown in
Table 1.

Patients

The study population included three categories of
male patients treated at the Pittsburgh VA Medical Cen-
ter, a large, university-affiliated, acute care VA hospital:

Table 1. Scenarios Used in the Survey

Scenario 1
Imagine a man who had a heart attack. After the heart
attack, his chest pain prevents him from doing activities
that he used to do. Walking up hills causes him shortness
of breath, and he must often stop. He takes pills to help
prevent the chest pain. His doctors do a catheterization and
find that he has several blockages of the arteries to his
heart. They tell him that if they do a bypass surgery that
they are pretty sure that his pain will become less frequent,
and that there is a pretty good chance it will go away
completely. However, there is a one in forty chance he could
die from the operation. Overall, the doctors think the
chance of being alive in 5 years is the same whether or not
he has surgery. In other words, the surgery will not make
him live any longer but it will probably make him have less
pain and need fewer medicines.

Scenario 2
Now imagine another man who had a heart attack. After the
heart attack, his chest pain prevents him from doing
activities that he used to do. Walking up hills causes him
shortness of breath, and he must stop often. He takes pills
to help prevent the chest pain. His doctors do a
catheterization and find that he has several blockages of
the arteries to his heart. They tell him that if he does not
have surgery, he is very likely to die in the next year or two.
They also say that if he has surgery, he is much less likely
to die from heart disease, although he still could. The
surgery is also likely to make his chest pain get better. In
other words, he is more likely to live a long time, and have
less chest pain, if he has the surgery, but there is a one in
forty chance he could die from the operation.

(1) ambulatory patients without a diagnosis of CAD (n =
216); (2) ambulatory patients who had previously under-
gone either PTCA or CABG (n = 77); and (3) hospitalized
patients who were awaiting a scheduled cardiac catheter-
ization (CATH) for known or suspected CAD (n = 80). Am-
bulatory patients were approached while they awaited ap-
pointments in the internal medicine clinic. Inpatients
awaiting CATH were identified from the CATH schedule
and approached in their rooms. All other inpatients await-
ing CATH were asked to participate if they were not in an
intensive care setting and not undergoing clinical care
when approached by the RA. Trained RAs reviewed charts
to identify eligible male veterans. Surveys were performed
by three RAs, one black and two white. The RAs attempted
to enroll all eligible blacks and as many whites as could
be accommodated. Participants provided oral informed
consent after being asked to participate in a survey to
learn why some patients are more or less likely to agree to
revascularization. As requested by the Pittsburgh VAMC’s
Subcommittee on Human Studies, which approved the
study, patients did not provide their names or other
unique identifiers when completing the survey.

Analysis

Simple descriptive statistics were used to describe
the study population. The four dependent variables (will-
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ingness to undergo PTCA if recommended, willingness to
undergo CABG if recommended, and two scenarios) were
categorized into yes responses and no/not sure responses.
Similar results were obtained when the not sure responses
were excluded. Age was examined as a continuous and
categorical variable in exploratory analyses, but was di-
chotomized at age 65 for the final analysis.

Because the responses to the questions measuring
familiarity were highly correlated with one another, factor
analysis was used to determine whether a summary vari-
able would capture the meaning in these. However, no
clear summary factor was found, so each question was
treated as a separate measure. Similarly, although the
measures of attitude toward revascularization were corre-
lated, we elected to report separate analyses using each of
these measures as the dependent variable.

Characteristics of the black and white populations were
compared using x? tests and Student’s t tests, as appropri-
ate. Then x2 tests were used to examine the association of
each independent variable within the measures of attitude
toward revascularization. Variables that approached (p = .1)

significance in univariate analyses were entered into a logis-
tic regression, using stepwise forward selection. This analy-
sis was repeated with race forced into the model. It was also
repeated with race, inpatient/outpatient status, and previ-
ous revascularization forced into the model. We also per-
formed univariate and multivariable analyses of each of the
independent and dependent variables stratified by category
(inpatient, outpatient with CAD, and outpatient without
CAD). We found that these analyses yielded no evidence of
heterogeneity across categories, so only the analyses of all
three categories combined are presented.

Because of concern that the race of the person ad-
ministering the survey might affect patient responses, we
compared attitudes toward revascularization among par-
ticipants who were interviewed by black and white RAs,
using x? testing.

Survey data were entered into a computerized data-
base, then verified after they had been converted into an
SAS file. All statistical analyses were carried out using
SAS statistical software in a Windows 3.11 environment
(PC SAS for Windows 3.11, version 6.08).12

Table 2. Characteristics of the Study Population, by Race

Patient Characteristic* n Whites, n (%) Blacks, n (%)
Number 352 234 118
Mean age, years 352 65.6 63.9
Inpatients awaiting CATH' 352 65 (28) 15 (13)
Inpatients with prior revascularization’ 351 75 (32) 14 (12)
Working 352 48 (21) 25 (21)
Education 351
High school graduate 78 (33) 31 (26)
At least some post-high school 76 (33) 41 (35)
Living alonef 351 62 (27) 44 (37)
Health status’ 352
Poor 33 (14) 18 (15)
Fair 86 (37) 58 (49)
Good 86 (37) 28 (24)
Very good/excellent 29 (12) 14 (12)
Familiarity with bypass surgery?
States he is familiar with CABG 351 191 (82) 72 (62)
Has a good idea what happens 349 156 (68) 56 (47)
Knows someone who had CABG 351 149 (64) 53 (45)
Estimate of perioperative mortality 347
0-10% 107 (47) 29 (25)
11% or more 78 (34) 46 (39)
Could not guess 45 (20) 42 (36)
Familiarity with PTCA*
States he is familiar with PTCA 349 146 (63) 36 (31)
Has a good idea what happens 347 133 (57) 41 (36)
Knows someone who had PTCA 348 119 (52) 27 (23)
Estimate of need for urgent CABG 346
0-10% 67 (29) 19 (16)
11% or more 76 (33) 34 (29)
Could not guess 87 (38) 63 (54)

*CATH, indicates cardiac catheterization; CABG, coronary artery bypass grafting; PTCA, percutaneous transluminal coronary angioplasty.

fp < .05 for the difference between blacks and whites.
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RESULTS

Overall, 373 patients were interviewed. Patients who
could not be classified as either white or black were ex-
cluded, as were those whose interview was discontinued
before at least one of the outcome variables had been an-
swered, usually to avoid interfering with clinical care (n =
21). The characteristics of the remaining 352 patients are
presented in Table 2. Blacks and whites were similar in

age, working status, and education, but black patients re-
ported worse health status, were more likely to live alone,
and were less familiar with each of the revascularization
procedures. Black patients were also less likely to have
had a previous revascularization or to be awaiting CATH.
Overall, 65.7% of participants said they would choose
CABG given the scenario in which it would improve symp-
toms but not survival, compared with 84.4% who would
choose it if CABG improved both symptoms and survival.

Table 3. Patients with Various Characteristics Who Give Positive Responses Regarding Procedure Use,
Measured with Four Responses**

PTCA if CABG if CABG for CABG, for

Characteristic Recommended, n (%) Recommended, n (%) Pain, n (%) Life, n (%)
Race

Black 61 (52) 77 (65) 71 (61) 91 (78)

White 163 (70) 176 (76) 157 (68) 201 (87)
CAD

Yes 98 (64) 117 (76) 100 (66) 132 (87)

No 125 (64) 135 (69) 127 (66) 158 (82)
Inpatient

Yes 51 (64) 60 (75) 51 (65) 70 (89)

No 173 (64) 193 (71) 177 (66) 222 (83)
Prior procedure

Yes 58 (66) 69 (78) 58 (66) 75 (85)

No 165 (64) 183 (70) 169 (66) 215 (84)
Working

Yes 44 (60) 53 (73) 55 (75) 69 (95)

No 180 (65) 200 (72) 173 (63) 223 (82)
Living alone

Yes 69 (65) 76 (72) 70 (67) 89 (85)

No 154 (64) 176 (72) 157 (65) 202 (84)
Education

< High school grad 76 (62) 91 (73) 71 (59) 95 (79)

High school grad 67 (62) 75 (67) 72 (67) 96 (89)

> High school grad 81 (69) 87 (74) 85 (73) 101 (87)
Health status

Poor 26 (51) 33 (66) 30 (59) 37 (73)

Fair 91 (64) 102 (71) 94 (66) 118 (84)

Good 79 (70) 88 (77) 74 (67) 98 (88)

Very good+ 28 (65) 30 (70) 30 (70) 39 (91)
Age group

<65 91 (64) 100 (69) 99 (69) 130 (91)

65+ 133 (65) 153 (74) 129 (63) 162 (80)
Familiar

Yes 120 (66) 190 (73) 176 (68) 227 (88)

No 103 (62) 62 (70) 51 (58) 64 (73)
Has an idea

Yes 126 (72) 164 (77) 153 (73) 191 (91)

No 96 (56) 87 (64) 73 (55) 100 (76)
Family/friend

Yes 110 (76) 156 (77) 127 (64) 173 (87)

No 113 (56) 97 (66) 100 (68) 119 (82)
Risk estimate

Realistic 71 (83) 111 (82) 100 (74) 124 (93)

High 68 (62) 96 (77) 79 (64) 107 (87)

None 84 (56) 43 (50) 46 (55) 58 (69)

*CABG indicates coronary artery bypass grafting; CAD, coronary artery disease; PTCA, percutaneous transluminal coronary angioplasty.
tp < .05, for the difference in willingness to have procedures between the different groups.
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When asked whether they would undergo a PTCA if their
doctor recommended it, 64.2% said yes. The comparable
number for doctor-recommended CABG was 72.1%.

In univariate comparisons (Table 3), whites were gen-
erally more inclined to undergo procedures than blacks
for each of the outcome variables. Each of the measures
of increased patient familiarity with revascularization
(self-report as “familiar” with the procedure, having a
“good idea” what happens when one undergoes it, having
a family member or friend who had a procedure, or having
a realistic estimate of risk) was correlated with a more
positive attitude toward revascularization, frequently to a
significant degree (Table 3). However, none of age, educa-
tion, employment, living situation, health status, history
of previous revascularization, or being in the hospital
awaiting CATH predicted responses favoring revascular-
ization.

In the multivariate analysis (Table 4), measures of
familiarity with the procedure were the most important
predictors of attitude toward revascularization. For each
of the dependent variables the pattern of predictors was
slightly different, but one of the questions we had devised
to measure familiarity was always the more powerful pre-
dictor. Race did enter the model predicting willingness to
undergo PTCA if the patient’s doctor so advised. When
race was forced into the other models, it did not approach
statistical significance, although in each case the re-
sponses of black participants tended to be less favorable
toward procedure use. In addition, veterans less than 65
years of age were more likely to choose CABG given the
scenario in which it improved both survival and symp-
toms, even after controlling for familiarity with the proce-
dure. When these analyses were repeated with inpatient
status and history of previous procedure use forced into
the model, the results were unchanged.

In univariate analysis, race of the interviewer also ap-
peared to have some influence on black participants’ pref-
erences for opting for revascularization procedures. For

each dependent variable, black patients were more likely
to state they would opt for a procedure when surveyed by
a black RA rather than a white RA. These differences
ranged from 20% for having a PTCA if the doctor recom-
mended one to 12% for having a CABG when presented a
scenario in which it would improve survival as well as
symptoms. These differences approached, but did not
achieve, statistical significance. White participants had
similar responses whether they were interviewed by a
white or a black RA (data not shown).

DISCUSSION

In this survey of more than 350 black and white pa-
tients, we found that whites were more likely to say they
would undergo revascularization if recommended by their
physician, and to say they would elect CABG if they were
in a situation in which it would be likely to improve symp-
toms and long-term survival. This finding is consistent
with previous work that has found that among patients
offered CABG, blacks are less likely to actually undergo
the procedure.!® Unlike these previous findings, which
may have reflected differences in clinical characteristics
among blacks and whites offered CABG, our study design
controls for different clinical scenarios by providing all pa-
tients with identical situations. In addition, we were able
to show that much of the black-white difference in patient
preferences seemed to be explained by questions that ad-
dressed familiarity with the procedures in different ways.
When these questions are included in multivariate mod-
els, race is a significant predictor of only one of four mea-
sures of attitudes. Finally, although these findings are
based on small numbers of patients, it is also interesting
that these differences were smaller when the interviewer
was also black.

We have been unable to identify analogous studies of
patient preferences for procedure use in the literature.
However, several studies have found that blacks are more

Table 4. Multivariate Analyses of Factors Predicting Attitude Toward Revascularization,
Measured by Four Outcome Variables*

Multivariable Predictors of Attitude

Multivariable
Odds Ratio

Outcome Variable

Respondent Characteristic

Odds Ratio
(95% Confidence Interval)

(95% Confidence Interval)
Whites vs Blacks

Willing to have recommended CABG
Willing to have recommended PTCA

White race

Desire for CABG for symptoms Idea what CABG is

Desire for CABG for symptoms
and improved survival

Idea what CABG is

Age less than 65

Can estimate CABG risk
Can estimate PTCA risk
Knows someone post-PTCA

Can estimate CABG risk

3.79 (2.25-6.30)
2.52 (1.37-4.77)
1.98 (1.18-3.35)
1.69 (1.03-2.79)
2.14 (1.35-3.39)

1.39 (0.84-2.35)
1.69 (1.03-2.79)

1.17 (0.72-1.89)

3.13 (1.59-6.17)

2.10 (1.06-4.14)
2.49 (1.22-5.09)

1.59 (0.83-3.04)

*CABG indicates coronary artery bypass grafting; PTCA, percutaneous transluminal coronary angioplasty.
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likely to delay seeking care for chest pain than whites, al-
though at least one suggested this may reflect primarily
socioeconomic differences.!3-!5 Several authors have sug-
gested that this may be because black patients are less
familiar with signs and symptoms of coronary heart dis-
ease.!®17 Lack of knowledge concerning heart disease
symptoms might lead to different responses to symptoms
of chest pain, but it is not clear how this would result in
different attitudes toward revascularization among black
patients.!6.18 Another possibility is that blacks are more
averse to using the medical system in general, perhaps re-
flecting previous negative experiences with it.1920 Our
survey did not address this possibility.

Other factors that may be important for understand-
ing racial differences in the decision to accept or elect re-
vascularization procedures are identified in the Health
Belief Model.!! This model suggests that decision making
is affected by a number of factors including beliefs about
individual vulnerability to disease and the seriousness of
disease and confidence in treatment efficacy, balanced
against perceived barriers to care.?! Our finding that fa-
miliarity with the procedure was associated with proce-
dure use would seem consistent with this model.

We should note that the grouping of our questions
measuring familiarity is based on our theoretical percep-
tion that these questions would all measure the same
construct in different ways. Our inability to group these
with factor analysis, despite their having significant col-
linearity, suggests that more than one construct is being
measured by these questions. More detailed studies using
larger numbers of patients and different formulations of
these questions may clarify the constructs that are truly
important to the decision making process.

The consistent trend for black patients to be more
likely to say they would choose revascularization when
surveyed by a black RA as opposed to a white RA is also
consistent with earlier reports. Brooks reported that 24%
of black patients are dissatisfied with clinic visits, and at-
tributed this to communication barriers, use of medical
jargon, lack of warmth and friendliness by physicians,
and perhaps a distrust of whites.?? As blacks make up
12% of the U.S. population but comprise only 3% of phy-
sicians,?® and even fewer subspecialists, most black pa-
tients facing an invasive cardiac procedure will be coun-
seled by a physician who is not black. Thus, it is plausible
that racial incongruity between patient and physician may
contribute to the lower revascularization rates among
blacks. One should consider that this analysis was not a
part of our original study design. It also should be noted
that the RAs, who did not have medical training, simply
posed the two questions and read the scenarios verbatim,
as they appear in Table 1, a much different situation than
that of a physician counseling a patient. Nonetheless, our
results raise the possibility that increasing the number of
minority physicians in the workforce, particularly in sub-
specialty positions, may decrease differences in procedure
use between blacks and whites.

There are several limitations to this study. Most im-
portantly, answers were purely hypothetical. Actual deci-
sion making, for example in the setting of an acute is-
chemic event, might be considerably different as this
situation would presumably lead to marked changes in
one’s perceived susceptibility to disease, as well as its se-
riousness. However, it is interesting that the 10% higher
proportion of whites who said they would agree to CABG if
their doctor recommended it is similar to the difference in
acceptance rates of CABG among patients in the CASS
registry.10

Second, although we asked participants to answer
questions about a hypothetical situation, they may have
considered their own condition in deciding whether or not
to elect CABG in the scenarios presented. It is possible
that the racial differences in responses that we found re-
flected differences in the participants’ clinical situation,
rather than differences in attitudes.

Third, because all participants were patients at the
Pittsburgh VAMC, they may not be representative of
blacks and whites across the country. For example, pa-
tients who use the VA medical system are more likely to
be male, poor, and have a lower level of education than
other Americans.?* A population that included women,
had higher incomes, or was more highly educated might
have given different responses. On the other hand, by
studying men who use the VA, we minimize the potential
confounding of race by differences in income and educa-
tion. Moreover, it is unlikely that the physicians caring for
black and white participants in this study had made sys-
tematically different attempts at patient education, as the
same internal medicine and cardiology faculty supervise
or provide directly the primary and cardiac care for these
patients.

In addition, the fact that we used a convenience sam-
ple, rather than a truly random sample, may have yielded
an unrepresentative population. Patients who were avail-
able for an interview may be more or less willing to un-
dergo procedures than the population in general. How-
ever, it is our impression that the vast majority of patients
in this VA clinic arrive significantly in advance of their
scheduled appointment, in time to be a candidate for the
present study. Fewer than 5% of patients who were ap-
proached did not agree to be interviewed.

Finally, our study did not address whether increasing
patient familiarity with the procedures would have led to
changes in attitudes. Indeed, because it relied on self-
report, we cannot be sure whether we measured familiar-
ity with a procedure or simply the desire to appear knowl-
edgeable. Similarly, our study could not determine whether
the lack of familiarity with procedures was secondary to
other attitudes such as fear or distrust of invasive proce-
dures or the medical system in general, which might have
prevented gaining familiarity with CABG or PTCA.

We believe these results provide direction for re-
searchers and clinicians concerned about patterns of use
of revascularization procedures. First, the present results
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should be replicated in patients who are actually facing a
decision regarding whether or not to proceed to a revascu-
larization procedure, as well as in a more scientifically
selected sample of the general population. This is particu-
larly important for patients for whom revascularization
would be medically necessary—that is, when revascular-
ization is clearly beneficial and better than any other
alternative.

Second, clinicians should be careful to ensure that
lower levels of familiarity with CABG and PTCA at base-
line do not lead to uninformed decision making, regard-
less of patient race. Unfortunately, physicians may spend
more time explaining risks and benefits of procedures to
patients who are well educated, and paradoxically give
less information to those patients who are least familiar
with proposed treatments.?? Thus, clinicians should be
careful to assess baseline levels of familiarity with proce-
dures when discussing recommendations with patients. If
unfamiliar with the procedure, patients could be exposed
to tailored educational programs before being asked to
make a decision. This might be especially important if the
patients have not been exposed to such decision making,
for example among friends and relatives, in the past.

Barbara Hanusa, PhD, helped us with the analysis of the data
and performed the factor analyses.
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