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OBJECTIVES We evaluated the effect of African American (AA) and Hispanic American (HA) ethnicity
on mortality and complications following coronary artery bypass graft (CABG) surgery in the
Veterans Health Administration (VHA).

BACKGROUND Few studies have examined the impact of ethnicity on outcomes following cardiovascular
procedures.

METHODS This study included all 29,333 Caucasian, 2,570 AA, and 1,525 HA patients who underwent
CABG surgery at any one of the 43 VHA cardiac surgery centers from January 1995 through
March 2001. We evaluated the relationship between ethnicity (AA vs. Caucasian and HA vs.
Caucasian) and 30-day mortality, 6-month mortality, and 30-day complications, adjusting for
a wide array of demographic, cardiac, and noncardiac variables.

RESULTS After adjustment for baseline characteristics, AA and Caucasian patients had similar 30-day
(AA/Caucasian odds ratio [OR] 1.07; 95% confidence interval [CI] 0.84 to 1.35; p � 0.59)
and 6-month mortality risk (AA/Caucasian OR 1.10; 95% CI 0.91 to 1.34; p � 0.31).
However, among patients with low surgical risk, AA ethnicity was associated with higher
mortality (OR 1.52, CI 1.10 to 2.11, p � 0.01), and AA patients were more likely to
experience complications following surgery (OR 1.28; 95% CI 1.14 to 1.45; p � 0.01). In
contrast, HA patients had lower 30-day (HA/Caucasian OR 0.70; 95% CI 0.49 to 0.98; p �
0.04) and 6-month mortality risk (HA/Caucasian OR 0.66; 95% CI 0.50 to 0.88; p � 0.01)
than Caucasian patients.

CONCLUSIONS Ethnicity does not appear to be a strong risk factor for adverse outcomes following CABG
surgery in the VHA. Future studies are needed to determine why AA patients have more
complications, but ethnicity should not affect the decision to offer the operation. (J Am Coll
Cardiol 2002;40:1786–93) © 2002 by the American College of Cardiology Foundation

The influence of race on cardiovascular procedure use and
outcomes has been an area of extensive investigation. Many
studies have found that non-Caucasian race in general, and
African American (AA) and Hispanic American (HA)
ethnicity in particular, are associated with lower rates of
cardiovascular procedure use, including cardiac catheteriza-
tion, percutaneous coronary intervention (PCI), and coro-
nary artery bypass graft (CABG) surgery (1–12). Factors
such as differences in baseline clinical characteristics, disease
severity, reluctance by AA patients to undergo invasive
cardiac procedures, and overuse of procedures in Caucasians
may explain some of the observed differences in cardiac
procedure use (13–17).

The impact of ethnicity on outcomes following coronary
revascularization is less clear. One potential concern is that
if racial minorities are less likely to be referred for cardiac
catheterization and coronary revascularization, then only

those with particularly advanced disease or compelling
indications may undergo these procedures, leading to worse
outcomes. Several studies have reported worse survival for
AA patients following CABG surgery (18–21), whereas
other studies have reported similar survival between Cauca-
sian and AA patients following the operation (22–25). To
our knowledge, no previous studies have evaluated compli-
cation rates or examined post-CABG outcomes in HA
patients.

The goal of this study was to compare 30-day mortality,
30-day complication rates, and 6-month mortality following
CABG surgery for AA and HA patients in comparison to
Caucasian patients in the Veterans Health Administration
(VHA). This included an evaluation of the relationship
between estimated preoperative risk of the patients and
outcomes in order to determine whether differences in
baseline risk were leading to differences in outcome. Our
hypothesis was that outcomes would be equivalent across
racial groups after controlling for differences in baseline
clinical characteristics.

METHODS

Study population. The study population was derived from
the VHA Continuous Improvement in Cardiac Surgery
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Program (CICSP) database. The CICSP has prospectively
collected clinical data on all patients undergoing cardiac
surgery in the VHA since 1987 (26,27). Trained clinical
nurse reviewers located at each of the 43 Veterans Affairs
(VA) cardiac surgical centers collect preoperative risk, sur-
gical procedural, and outcome data (30-day complications
and mortality) on all cardiac surgery patients. Patients were
included in this study if they underwent CABG-only
surgery (i.e., no valve surgery) at any of the VA cardiac
surgical centers from January 1995 through March 2001,
and were of Caucasian, AA, or HA race/ethnicity. Of
37,786 patients who underwent CABG-only surgery in the
VHA during this period, race/ethnicity was missing in
1,616 patients (4.3%), and 2,742 patients (7.3%) were of
other races/ethnicities, giving a final study population of
33,428 patients. The final study population was comprised
of 29,333 Caucasian (87.7%), 2,570 AA (7.7%), and 1,525
HA patients (4.6%). The terms “race” and “ethnicity” are
variably used in the literature to describe AA, HA, and
Caucasian patients. For consistency, we use the term “eth-
nicity” throughout the rest of this paper.
Variables. The three outcome variables for this study were:
1) 30-day all-cause mortality, 2) 6-month all-cause mortal-
ity, and 3) 30-day complication rates. Mortality assessments
were done using: 1) the VHA Beneficiary Identification and
Record Locator System, shown to be comparable with the
National Death Index for mortality assessment in a VA
population (28); and 2) individual follow-up by CICSP
personnel utilizing the VHA national computerized patient
record system and individual patient/family telephone calls.
Complications were assessed by chart review and individual
follow-up by the CICSP nurse reviewers at each site.
Complications included renal failure requiring dialysis, me-
diastinitis, respiratory complications (on a ventilator for
�48 h), cardiac complications (repeat cardiopulmonary
bypass or cardiac arrest requiring cardiopulmonary resusci-
tation), re-operation for bleeding, and neurologic compli-
cations (coma or stroke). Outcome assessment (both com-
plications and mortality) is felt to be close to 100% complete
in the VA CICSP database.

The primary predictor variable for this study was ethnic-
ity (AA, HA, and Caucasian). A wide array of preoperative
variables, including demographic, cardiac, and noncardiac

factors, as well as intraoperative variables such as number
and types of grafts used, were available for risk adjustment
(Table 1). These variables included established risk variables
for 30-day and 6-month mortality, and 30-day complica-
tions (26,27,29–31).
Statistical analyses. The objective of this study was to
determine whether AA and/or HA patients are at differen-
tial risk for adverse outcomes compared with Caucasian
patients following CABG surgery. Therefore, Caucasian
ethnicity was the referent group for all analyses, and two
comparisons were made: 1) AA versus Caucasian and 2)
HA versus Caucasian. Baseline characteristics of the study
population were compared between AA and Caucasian
patients, and between HA and Caucasian patients, using t
tests for continuous variables and chi-square tests for cate-
gorical variables.

30-DAY AND 6-MONTH MORTALITY. The unadjusted associ-
ation between AA (vs. Caucasian) and HA (vs. Caucasian)
ethnicity and both 30-day and 6-month mortality were
evaluated using chi-square tests, and Kaplan-Meier curves
were developed to compare unadjusted 6-month survival
between ethnicity groups. Multiple linear regression models
were then developed to assess the impact of AA and HA
ethnicity on 30-day and 6-month mortality after adjusting
for all of the variables listed in Table 1. Interactions between
ethnicity and several risk factors shown to have different
prevalence between ethnicities, including age, diabetes, and
renal insufficiency, were added to the logistic regression
models to determine their significance. Because ethnicity
groups were not evenly distributed across sites, we adjusted
for the proportion of AA and HA patients by site, which
did not alter the results. Regression models were also
developed using backward selection with the variables listed
in Table 1 (p � 0.10 for entry; p � 0.05 to remain in
model), and then adding the ethnicity variables to these
selected models to assess their significance. The unselected
and selected regression models yielded similar results, and
the parameter estimates from the unselected models are
reported in this paper.

For the six-month mortality outcome, secondary regres-
sion models were developed using Cox proportional hazards
regression to model survival time. The results of the Cox
regression analyses were similar to the logistic regression
analyses and are not reported in this paper. We chose to
report the logistic regression results for comparability to the
30-day mortality models. Furthermore, given the relatively
low risk of death and lack of censoring in this study
population (complete follow-up on all patients), Cox regres-
sion is not more efficient than logistic regression (32), and
logistic regression allows reporting of odds ratios (ORs) that
are easily interpretable.

Secondary analyses were undertaken to further evaluate
the relationship between preoperative risk and ethnicity
because previous studies have suggested that the impact of
ethnicity on 30-day mortality following CABG surgery may

Abbreviations and Acronyms
AA � African American
CABG � coronary artery bypass graft
CI � confidence interval
CICSP � Continuous Improvement in Cardiac Surgery

Program
HA � Hispanic American
LVH � left ventricular hypertrophy
OR � odds ratio
PCI � percutaneous coronary intervention
VA � Veterans Affairs
VHA � Veterans Health Administration
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be most prominent among lower risk patients (18,19). First,
patients were classified into decile groupings based on their
preoperative risk scores (obtained from the 30-day mortality
logistic regression model with ethnicity excluded), and
graphs of risk ratios for 30-day mortality for AA versus
Caucasian and HA versus Caucasian ethnicity across pre-
operative risk deciles were made. Second, we tested the
significance of ethnicity-by-risk interaction in the 30-day
mortality logistic regression model. Finally, the overall
estimated risk of 30-day mortality based on preoperative
characteristics was compared across ethnicity groups, and
comparisons of 30-day and 6-month mortality were made
excluding the highest risk patients (those in the highest
three deciles estimated preoperative risk). Higher versus
lower risk was not defined a priori, but sensitivity analyses
were undertaken altering the definition of high risk (i.e., the

highest decile, 2 deciles, 3 deciles, 4 deciles, and 5 deciles)
which did not significantly alter the results.

COMPLICATIONS. For the primary analyses, complications
were dichotomized as one or more versus no complications
within 30 days following surgery. Chi-square tests were
used to assess the bivariate association between the ethnicity
variables and complications. Multiple logistic regression
models were then developed to assess the impact of AA and
HA ethnicity on 30-day complications, adjusting for the
variables listed in Table 1. Secondary analyses were per-
formed evaluating each of the individual complications
separately.

All statistical analyses were done using SAS version 8.02
(SAS Institute, Cary, North Carolina). Power calculations
were done using PASS software 2000 (NCSS, Kaysville,
Utah). We had 80% power to detect a 1% difference in

Table 1. Characteristics of Study Population

Variables
Caucasian

(n � 29,333)
African American

(n � 2,570) p Value*
Hispanic American

(n � 1,525) p Value†

Demographic
Age (mean, SD), yrs 63.6 (9.4) 62.2 (10.0) � 0.01 63.8 (9.25) 0.51
Gender (% male) 98.9 98.9 0.91 99.5 0.03
Body surface area (mean, SD) 2.01 (0.192) 2.00 (0.194) 0.10 1.90 (0.179) � 0.01

Cardiac
Prior MI (%) 58.4 56.4 0.05 58.8 0.79
Prior PCI (%) 1.7 2.8 � 0.01 2.6 0.01
Prior heart surgery (%) 7.6 4.2 � 0.01 5.4 � 0.01
Preoperative IABP (%) 5.4 4.9 0.36 6.0 0.31
CCS angina class 3 or 4 (%) 77.5 80.5 � 0.01 72.8 � 0.01
NYHA class III or IV (%) 3.5 3.9 0.21 3.5 0.86
Ejection fraction 0.02 0.09

�0.55 48.9 45.4 45.8
0.45–0.54 23.1 23.9 23.3
0.35–0.44 16.5 18 18.6
�0.34 11.5 12.7 12.4

Three-vessel CAD (%) 71.8 73.3 0.11 75.9 � 0.01
ST-segment depression on preoperative ECG (%) 19.1 23.7 � 0.01 22.3 � 0.01
Preoperative diuretics (%) 23.9 27.4 � 0.01 22.0 0.10
Preoperative intravenous nitroglycerin (%) 14.9 12.9 � 0.01 15.9 0.30
Priority of surgery (%) � 0.01 � 0.01

Elective 82.4 86.5 85.0
Urgent 11.5 9.6 9.0
Emergent 6.1 3.9 6.0

IMA graft used (%) 82.4 82.8 0.67 84.4 0.04
Number of anastamoses (mean � SD) 3.18 � 0.97 3.10 � 1.01 � 0.01 3.28 � 0.94 � 0.01

Noncardiac
Serum creatinine (mean, SD), mg/dl 1.22 (0.679) 1.43 (1.16) � 0.01 1.28 (1.03) 0.03
PVD (%) 23.5 27.9 � 0.01 27.7 � 0.01
CVD (%) 21.5 19.8 0.05 17.9 � 0.01
Diabetes mellitus (%) 31.4 38.1 � 0.01 47.8 � 0.01
Current smoker (%) 31.6 34.9 � 0.01 21.2 � 0.01
COPD (%) 25.9 19.6 � 0.01 19.3 � 0.01
Hypertension (%) 82.6 90.0 0.01 86.8 0.30

Estimated preoperative mortality risk 0.35 0.26
Low (�1.6%) 33.3 32.9 33.3
Medium (1.6%–3.2%) 33.0 34.4 34.8
High (�3.2%) 33.7 32.7 31.9

*Comparison between African-American and Caucasian cohorts; †comparison between Hispanic American and Caucasian cohorts.
CAD � coronary artery disease; CCS � Canadian Cardiovascular Society; COPD � chronic obstructive pulmonary disease; CVD � cerebrovascular disease; ECG �

electrocardiogram; IABP � intra-aortic balloon pump; IMA � internal mammary artery; MI � myocardial infarction; NYHA � New York Heart Association; PCI �
percutaneous coronary intervention; PVD � peripheral vascular disease.
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30-day mortality between AA and Caucasian patients, and
80% power to detect a 1.5% difference in 30-day mortality
between HA and Caucasian patients. We had 85% power to
detect a 1.5% difference in six-month mortality between AA
and Caucasian patients, and 87% power to detect a 2%
difference in six-month mortality between HA and Cauca-
sian patients.

RESULTS

Baseline characteristics. Baseline characteristics of the
study population are compared between AA, HA, and
Caucasian patients in Table 1. Given the large study
population, many baseline comparisons were statistically
different at the p � 0.05 level (33). Therefore, baseline
characteristics with relative differences of 10% or more
between the cohorts are reported in the following text.

Compared with Caucasian patients, AA patients were
more likely to have prior PCI, ST-segment depression on
preoperative electrocardiogram, elevated serum creatinine,
peripheral vascular disease, diabetes, to be current smokers,
and to receive preoperative diuretics. Compared with Cau-
casian patients, HA patients were more likely to have prior
PCI, ST-segment depression on preoperative electrocardio-
gram, peripheral vascular disease, and were 1.5 times more
likely to have diabetes. Conversely, Caucasian patients were
more likely than either AA or HA patients to have prior
heart surgery, chronic obstructive pulmonary disease, and to
be classified as having urgent or emergent surgery. Overall,
there was no significant difference in the estimated preop-
erative mortality risk between AA and Caucasian patients
(p � 0.35) or between HA and Caucasian patients (p � 0.26).
Unadjusted outcomes. There was no significant difference
in unadjusted 30-day mortality (3.9% vs. 3.6%; p � 0.48),
6-month mortality (6.3% vs. 5.8%; p � 0.27), or 6-month
survival (log-rank test p value � 0.44) between AA and
Caucasian patients (Table 2, Fig. 1). However, AA patients

were more likely to have one or more complications within
30 days following surgery (15.3% vs. 12.2%; p � 0.01).
Specifically, AA patients were more likely to have renal
failure requiring dialysis (1.7% vs. 1.0%; p � 0.01), respi-
ratory complications (8.4% vs. 6.7%; p � 0.01), and re-
operation for bleeding (3.5% vs. 2.6%; p � 0.01).

There was a trend toward lower 30-day mortality for HA
patients versus Caucasian patients (2.8% vs. 3.6%; p �
0.09), and HA patients had significantly lower 6-month
mortality (4.5% vs. 5.8%; p � 0.04) (Table 2). Hispanic
American patients had significantly better six-month unad-
justed survival than Caucasian patients (log-rank test p value
� 0.04) (Fig. 1). The better survival for HA patients was
evident immediately following surgery and persisted
through the follow-up period. There was no significant
difference in 30-day complications (12.1% vs. 12.2%; p �
0.92) between HA and Caucasian patients.
Risk-adjusted outcomes. In the regression models (Table
3), there were no significant differences in overall risk-
adjusted 30-day (OR 1.07; 95% confidence interval [CI]
0.84 to 1.35; p � 0.59) or 6-month mortality (OR 1.10;
95% CI 0.91 to 1.34; p � 0.31) between AA and Caucasian
patients. There was no significant interaction between AA
ethnicity and age, diabetes, or serum creatinine in the
regression models. However, AA patients were more likely
to have one or more complications within 30 days after the
operation (OR 1.28; 95% CI 1.14 to 1.45; p � 0.01), after
adjustment for baseline characteristics.

Figure 2 demonstrates that among lower preoperative risk
patients, AA ethnicity appears to be associated with higher
mortality, and there was a significant interaction between
ethnicity and risk deciles (p � 0.02). Excluding the highest
risk patients, AA ethnicity was significantly associated with
both higher 30-day (OR 1.52, CI 1.10 to 2.11, p � 0.01)
and 6-month mortality (OR 1.45; CI 1.09 to 1.89; p �
0.01). Furthermore, among lower preoperative risk patients,

Table 2. Unadjusted Outcomes*

Variables Caucasian
African

American p Value†
Hispanic

American p Value‡

30-day mortality 3.6 3.9 0.48 2.8 0.09
6-month mortality 5.8 6.3 0.27 4.5 0.04
30-day complications (one or more

complications)
12.2 15.3 � 0.01 12.1 0.92

Complication subgroups
Neurologic complications (coma

or stroke)
2.3 2.9 0.06 2.8 0.24

Renal failure requiring dialysis 1.0 1.7 � 0.01 0.9 0.66
Mediastinitis 1.6 1.4 0.38 1.3 0.34
Respiratory complications (on

ventilator � 48 h)
6.7 8.4 � 0.01 7.1 0.57

Cardiac complications (repeat
cardiopulmonary bypass or
cardiac arrest requiring CPR)

2.8 3.1 0.35 2.3 0.22

Reoperation for bleeding 2.6 3.5 � 0.01 2.9 0.43

*Values are expressed as percentages except p values; †comparison between African American and Caucasian cohorts;
‡comparison between Hispanic-American and Caucasian cohorts.

CPR � cardiopulmonary resuscitation.
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AA patients had a one-third greater likelihood of having
one or more complications than Caucasian patients (12.3%
vs. 9%; p � 0.01). When we adjusted for the incidence of
complications in the mortality prediction model, we found
that AA ethnicity was no longer a significant predictor of
mortality (OR 1.18, CI 0.83 to 1.67; p � 0.36). These
findings suggest that increased complications among lower
preoperative risk AA patients led to their higher mortality
compared with low-risk Caucasian patients.

Following risk adjustment, HA patients had significantly
lower 30-day (OR 0.70; 95% CI 0.49 to 0.98; p � 0.04) and
6-month mortality (OR 0.66; 95% CI 0.50 to 0.88; p �
0.01) than Caucasian patients (Table 3). There was no
significant interaction between HA ethnicity and age, dia-

betes, or serum creatinine in the regression models. Adjust-
ing for the proportion of HA patients at each site did not
alter the results, suggesting that HA patients were not
merely clustered at sites with good outcomes. Figure 3
suggests that the lower mortality found for HA versus
Caucasian patients may be most prominent for patients with
lower preoperative risk, but there was no significant inter-
action between ethnicity and risk deciles for this cohort (p �
0.48). Finally, there was no significant difference in risk-
adjusted 30-day complication rates between HA and Cau-
casian patients (OR 0.96; 95% CI 0.81 to 1.14; p � 0.67).

DISCUSSION

The objective of this study was to determine whether AA
and/or HA patients were at increased risk for adverse
outcomes compared with Caucasian patients following
CABG surgery in the VHA. There were some significant
differences in the baseline characteristics of the patients, but
there was no overall difference in preoperative mortality risk
between the ethnicity cohorts. AA and Caucasian patients
had similar overall 30-day and 6-month mortality rates
following CABG surgery. However, among patients who
appeared to be at low risk before CABG surgery, AA
ethnicity was associated with increased mortality. Further-
more, AA patients were more likely to have complications
following the operation, including renal failure requiring
dialysis, respiratory complications, and re-operation for
bleeding. In contrast, HA patients had significantly lower
30-day and 6-month mortality than Caucasian patients, and
there was no significant difference in complications rates
between HA and Caucasian patients.

Figure 1. Six-month Kaplan-Meier survival curves for Caucasian (Cauc.), African American (AA), and Hispanic American (HA) cohorts.

Table 3. Multivariate Risk Models for 30-Day Mortality,
6-Month Mortality, and 30-Day Complications*

Variables OR (CI) p Value

30-day mortality
Caucasian† 1.0 —
African American 1.07 (0.84–1.35) 0.59
Hispanic American 0.70 (0.49–0.98) 0.04

6-month mortality
Caucasian† 1.0 —
African American 1.10 (0.91–1.34) 0.31
Hispanic American 0.66 (0.50–0.88) � 0.01

30-day complications‡
Caucasian† 1.0 —
African American 1.28 (1.14–1.45) � 0.01
Hispanic American 0.96 (0.81–1.14) 0.67

*Adjusted for the demographic, cardiac, and noncardiac variables listed in Table 1;
†Caucasian � referent group; ‡complications � one or more of the complications
listed in Table 2.

CI � confidence interval; OR � odd ratio.
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Previous studies evaluating the impact of AA ethnicity on
mortality following CABG surgery have had mixed conclu-
sions. Several studies have reported higher mortality for AA
patients following the operation (18–21). Importantly, two
of these studies found higher mortality for AA patients only
among patients with lower preoperative risk (18,19). Other
studies, including two conducted in veteran populations
using administrative datasets, have suggested similar risk-
adjusted survival for AA patients following CABG surgery
(22–25). These studies did not specifically evaluate the
relationship between preoperative risk groups and outcome.
The results of our study may help explain the previous
discrepant published studies. We found that overall mortal-
ity did not differ between AA and Caucasian patients
following CABG surgery, consistent with the previous
studies in veterans. However, we also found that AA
patients who appeared to be at low risk before CABG
surgery had elevated mortality risk compared with low-risk
Caucasian patients, consistent with the results of two
previous studies conducted in non-VHA populations.

The finding of elevated mortality among AA patients
who appeared to be at low risk before CABG surgery in
both this study and prior studies indicates that current
methods of preoperative risk assessment may be inadequate
for AA patients. The greater prevalence of hypertension and
higher baseline serum creatinine in AA patients suggests
that we may underestimate the importance of factors such as
left ventricular hypertrophy (LVH) and mild renal insuffi-
ciency as risk factors for adverse outcome. African American
patients are more likely to have LVH than Caucasians, even
with similar degrees of hypertension, and LVH has been
associated with poor prognosis in other clinical settings
(34,35). Mild renal insufficiency has been associated with
adverse outcomes following CABG surgery (36).

To our knowledge, this is the first study to examine the
impact of ethnicity on complications following CABG
surgery. Overall, AA patients were 25% more likely than
Caucasian patients to have complications following the
operation in this study, and higher complication rates
appeared to explain the elevated mortality seen in lower

Figure 2. Risk ratios for 30-day mortality for African-American versus Caucasian patients across deciles of preoperative risk.

Figure 3. Risk ratios for 30-day mortality for Hispanic American versus Caucasian patients across deciles of preoperative risk.
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preoperative risk AA patients. In other words, many AA
patients who appeared to be at low risk for mortality by
traditional mortality risk factor assessment were actually at
elevated risk for complications, which translated into their
higher mortality risk. The higher risk for renal failure in AA
patients following the operation was not surprising given
the significantly higher baseline serum creatinine of this
population, but the reasons for higher respiratory compli-
cations and re-operation for bleeding are unknown. Future
studies are needed to elucidate the specific reasons for
higher complication rates in AA patients and to devise
strategies to reduce complications following the operation
for these patients. In the interim, clinicians should be aware
of the elevated risk of complications for AA patients, even
among those who appear to be at low mortality risk before
the operation.

The impact of HA ethnicity on outcomes following
CABG surgery has not previously been evaluated. One
previous study found similar 30-day and 1-year mortality
rates between HA and Caucasian patients following myo-
cardial infarction, and one study has reported similar risk-
adjusted mortality following PCI for HA and Caucasian
patients (37,38). Certainly, HA patients do not appear to be
at increased risk for adverse outcomes following CABG
surgery in the VHA. The reasons for lower mortality for
HA patients found in this study are not readily apparent and
warrant further evaluation. The overall risk profiles of the
HA and Caucasian patients were similar, suggesting that
the reason for lower mortality in HAs was not because lower
risk patients were referred for the operation. Also, compli-
cation rates were similar between the two groups, suggesting
that lower complication rate among HAs was not the reason
for their lower mortality rates.

Strengths of this study include the use of an extensive,
prospectively collected clinical dataset for risk adjustment. It
has been shown that clinical data are more accurate than
administrative data for evaluating risk-adjusted outcomes
(39). Furthermore, we were able to evaluate the complete
population of patients who underwent CABG in the VHA
for the six-year period analyzed, thereby avoiding selection
bias in the formation of the study population. We had
complete follow-up data on all patients in the study, and
were able to evaluate complications as well as short- and
intermediate-term mortality. Finally, we had the ability to
evaluate HA patients who have been poorly represented in
published studies.

Potential limitations of this study should be addressed.
First, the results may not be generalizable to non-VA
populations. Second, data were derived retrospectively from
an existing database not specifically designed to address the
question of the impact of ethnicity on outcomes following
CABG surgery, and ethnicity was missing in 4.3% of
patients. However, we know of no a priori reason to expect
that this small percentage of missing ethnicity data would
bias our results. Third, there may be residual confounding in
the relationship between ethnicity and the outcomes evalu-

ated because of unmeasured variables, such as additional
comorbidities, medications, and socioeconomic variables
not captured in the VA cardiac surgery database. It should
be noted that veterans are generally sicker and of lower
socioeconomic status than non-VA populations (40). Also,
there may be postsurgical variables that differ among eth-
nicities that could impact outcomes, but the focus of this
study was to evaluate whether ethnicity is a risk factor for
adverse outcomes from the perspective of preoperative risk
assessment. Finally, this study did not evaluate for possible
bias in referral for coronary angiography, but was instead
focused on outcomes following CABG surgery.

Overall, this study is consistent with previous VHA
studies that have found equal outcomes for minority pa-
tients for a variety of conditions (41–43). It has been
suggested that this may be because the VHA operates a
nationwide, government-funded health care system that has
few financial barriers and, therefore, may promote equal
quality of care for minority patients (42,43). In this case, it
appears that ethnicity is not a strong risk factor for adverse
outcomes following CABG surgery in the VHA. Even
where the relative risks differed statistically (as between
low-risk AA and Caucasian patients), the absolute risk
differences were small, and the overall mortality rates for all
the racial groups were low. Further investigation is needed
to determine why AA patients have a higher risk of
complications and whether this risk can be modified, but in
the meantime ethnicity should not affect the decision to
offer CABG surgery in the VHA.

Reprint requests and correspondence: Dr. John S. Rumsfeld,
Cardiology (111B), Denver VA Medical Center, 1055 Clermont
Street, Denver, Colorado 80220. E-mail: john.rumsfeld@med.
va.gov.

REFERENCES

1. Peterson ED, Shaw LK, DeLong ER, Pryor DB, Califf RM, Mark
DB. Racial variation in the use of coronary revascularization proce-
dures. Are the differences real? Do they matter? N Engl J Med
1997;336:480–6.

2. Kressin NR, Petersen LA. Racial differences in the use of invasive
cardiovascular procedures: review of the literature and prescription for
future research. Ann Intern Med 2001;135:352–66.

3. Maynard C, Every NR, Martin JS, Weaver WD. Long-term impli-
cations of racial differences in the use of revascularization procedures
(the Myocardial Infarction Triage and Intervention registry). Am
Heart J 1997;133:656–62.

4. Ferguson JA, Tierney WM, Westmoreland GR, et al. Examination of
racial differences in management of cardiovascular disease. J Am Coll
Cardiol 1997;30:1707–13.

5. Barnhart JM, Wassertheil-Smoller S, Monrad ES. Clinical and
non-clinical correlates of racial and ethnic differences in recommen-
dation patterns for coronary revascularization. Clin Cardiol 2000;23:
580–6.

6. Hannan EL, Van Ryn M, Burke J, et al. Access to coronary artery
bypass surgery by ethnicity/ethnicity and gender among patients who
are appropriate for surgery. Med Care 1999;37:68–77.

7. Ford E, Newman J, Deosaransingh K. Racial and ethnic differences in
the use of cardiovascular procedures: findings from the California
Cooperative Cardiovascular Project. Am J Public Health 2000;90:
1128–34.

1792 Rumsfeld et al. JACC Vol. 40, No. 10, 2002
Ethnicity and Outcome After CABG Surgery November 20, 2002:1786–93



8. Gillum RF, Gillum BS, Francis CK. Coronary revascularization and
cardiac catheterization in the United States: trends in racial differences.
J Am Coll Cardiol 1997;29:1557–62.

9. Schulman KA, Berlin JA, Harless W, et al. The effect of ethnicity and
sex on physicians’ recommendations for cardiac catheterization.
N Engl J Med 1999;340:618–26.

10. Giles WH, Anda RF, Casper ML, Escobedo LG, Taylor HA.
Ethnicity and sex differences in rates of invasive cardiac procedures in
U.S. hospitals. Data from the National Hospital Discharge Survey.
Arch Intern Med 1995;155:318–24.

11. McBean AM, Warren JL, Babish JD. Continuing differences in the
rates of percutaneous transluminal coronary angioplasty and coronary
artery bypass graft surgery between elderly black and white Medicare
beneficiaries. Am Heart J 1994;127:282–95.

12. Ayanian JZ, Udvarheli IS, Gastonis CA, Pashos CL, Epstein AM.
Racial differences in the use of revascularization procedures after
coronary angiography. JAMA 1993;269:2642–6.

13. Okelo S, Taylor AL, Wright JT, Jr., Gordon N, Mohan G, Lesnefsky
E. Ethnicity and the decision to refer for coronary revascularization:
the effect of physician awareness of patient ethnicity. J Am Coll
Cardiol 2001;38:698–704.

14. Schneider EC, Leape LL, Weissman JS, Piana RN, Gatsonis C,
Epstein AM. Racial differences in cardiac revascularization rates: does
‘overuse’ explain higher rates among white patients? Ann Intern Med
2001;135:328–37.

15. Peniston RL, Lu DY, Papademetriou V, Fletcher RD. Severity of
coronary artery disease in black and white male veterans and likelihood
of revascularization. Am Heart J 2000;139:840–7.

16. Conigliaro J, Whittle J, Good CB, et al. Understanding racial variation
in the use of coronary revascularization procedures: the role of clinical
factors. Arch Intern Med 2000;160:1329–35.

17. Sedlis SP, Fisher VJ, Tice D, Esposito R, Madmon L, Steinberg EH.
Racial differences in performance of invasive cardiac procedures in a
Department of Veterans Affairs Medical Center. J Clin Epidemiol
1997;50:899–901.

18. Bridges CR, Edwards FH, Peterson ED, Coombs LP. The effect of
ethnicity on coronary bypass operative mortality. J Am Coll Cardiol
2000;36:1870–6.

19. Hartz RS, Rao AV, Plomondon ME, Grover FL, Shroyer ALW.
Effects of ethnicity, with or without gender, on operative mortality
after coronary artery bypass grafting: a study using the Society of
Thoracic Surgeons National Database. Ann Thorac Surg 2001;71:
512–20.

20. Gray RJ, Nessim S, Khan SS, Denton T, Matloff JM. Adverse 5-year
outcomes after coronary artery bypass surgery in blacks. Arch Intern
Med 1996;156:769–73.

21. Brooks MM, Jones RH, Bach RG, et al. Predictors of mortality and
mortality from cardiac causes in the bypass angioplasty revasculariza-
tion investigation (BARI) randomized trial and registry. Circulation
2000;101:2682–9.

22. Higgins RS, Paone G, Borzak S, Jacobsen G, Peterson E, Silverman
NA. Effect of payer status on outcomes of coronary artery bypass
surgery in blacks. Circulation 1998;98 Suppl:II46–9.

23. Maynard C, Fisher LD, Passamani ER. Survival of black persons
compared with white persons in the Coronary Artery Surgery Study
(CASS). Am J Cardiol 1987;60:513–8.

24. Maynard C, Ritchie JL. Racial differences in outcomes of veterans
undergoing coronary artery bypass grafting. Am J Cardiol 2001;88:
893–5.

25. Peterson ED, Wright SM, Daley J, Thibault GE. Racial variation in
cardiac procedure use and survival following acute myocardial infarc-
tion in the Department of Veterans Affairs. JAMA 1994;271:1175–80.

26. Grover FL, Johnson R, Shroyer LW, Marhsall G, Hammermeister
KE. The Veterans Affairs continuous improvement in cardiac surgery
study. Ann Thorac Surg 1994;58:1845–51.

27. Grover FL, Johnson RR, Marshall G, Hammermeister KE, and the
Department of Veterans Affairs Cardiac Surgeons. Factors predictive
of operative mortality among coronary artery bypass subsets. Ann
Thorac Surg 1993;56:1296–307.

28. Fisher SG, Weber L, Goldberg J, Davis F. Mortality ascertainment in
the veteran population: alternatives to the National Death Index. Am J
Epidemiol 1995;141:242–50.

29. Jones RH, Hannan EL, Hammermeister KE, et al. Identification of
preoperative variables needed for risk adjustment of short-term mor-
tality after coronary artery bypass graft surgery. J Am Coll Cardiol
1996;28:1478–87.

30. Rumsfeld JS, MaWhinney S, McCarthy M, et al. Health-related
quality of life as a predictor of mortality following coronary artery
bypass graft surgery. JAMA 1999;281:1298–303.

31. Hammermeister KE, Burchfiel C, Johnson R, Grover FL. Identifica-
tion of patients at greatest risk for developing major complications at
cardiac surgery. Circulation 1990;82 Suppl:IV380–9.

32. Cuzick J. The efficiency of the proportions test and the log rank test for
censored survival data. Biometrics 1982;38:1033–9.

33. Brophy JM, Joseph L. Placing trials in context using Bayesian analysis.
JAMA 1995;273:871–5.

34. Chapman JN, Mayet J, Chang CL, Foale RA, Thom SA, Poulter NR.
Ethnic differences in the identification of left ventricular hypertrophy
in the hypertensive patient. Am J Hypertens 1999;12:437–42.

35. Benjamin EJ, Levy D. Why is left ventricular hypertrophy so predic-
tive of morbidity and mortality? Am J Med Sci 1999;317:168–75.

36. Anderson RJ, O’Brien M, MaWhinney S, et al. Renal failure predis-
poses patients to adverse outcome after coronary artery bypass surgery.
Kidney Int 1999;55:1057–62.

37. Cohen MG, Granger CB, Ohman EM, et al. Outcome of HA
patients treated with thrombolytic therapy for acute myocardial infarc-
tion: results from the GUSTO-I and -III trials. Global Utilization of
Streptokinase and TPA for Occluded Coronary Arteries. J Am Coll
Cardiol 1999;34:1729–37.

38. Mastoor M, Igbal U, Pinnow E, Lindsay J, Jr. Ethnicity does not affect
outcomes of coronary angioplasty. Clin Cardiol 2000;23:379–82.

39. Hannan EL, Racz MJ, Jollis JG, Peterson E. Using Medicare claims
data to assess provider quality for CABG surgery: does it work well
enough? Health Serv Res 1997;31:659–78.

40. Randall M, Kilpatrick KE, Pendergast JF, Jones KR, Vogel WB.
Differences in patient characteristics between Veterans Administration
and community hospitals: implications for VA planning. Med Care
1987;25:1099–110.

41. Akerley WL, Moritz TE, Ryan LS, Henderson WG, Zacharski LR.
Racial comparison of outcomes of male Department of Veterans
Affairs patients with lung and colon cancer. Arch Intern Med
1993;153:1681–8.

42. Jha AK, Shlipak MG, Hosmer W, Frances CD, Browner WS. Racial
differences in mortality among men hospitalized in the Veterans
Affairs health care system. JAMA 2001;285:297–303.

43. Petersen LA, Wright SM, Peterson ED, Daley J. Impact of ethnicity
on cardiac care and outcomes in veterans with acute myocardial
infarction. Med Care 2002;40 Suppl 1:86–96.

1793JACC Vol. 40, No. 10, 2002 Rumsfeld et al.
November 20, 2002:1786–93 Ethnicity and Outcome After CABG Surgery


	The Impact of Ethnicity on Outcomes Following Coronary Artery Bypass Graft Surgery in the Veterans Health Administration
	METHODS
	Study population
	Variables
	Statistical analyses
	30-DAY AND 6-MONTH MORTALITY
	COMPLICATIONS


	RESULTS
	Baseline characteristics
	Unadjusted outcomes
	Risk-adjusted outcomes

	DISCUSSION
	REFERENCES




