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Abstract
Background—Little information is available about factors associated with racial differences
across a broad spectrum of post–myocardial infarction outcomes, including patients’ symptoms
and quality of life.

Objective—To determine racial differences in mortality, rehospitalization, angina, and quality of
life after myocardial infarction and identify the factors associated with these differences.

Design—Prospective cohort study.

Setting—10 hospitals in the United States.

Patients—1849 patients who had myocardial infarction, 28% of whom were black.

Measurements—Demographic, economic, clinical, psychosocial, and treatment characteristics
and outcomes were prospectively collected. Outcomes included time to 2-year all-cause mortality,
1-year rehospitalization, and Seattle Angina Questionnaire–assessed angina and quality of life.

Results—Black patients had higher unadjusted mortality (19.9% vs. 9.3%; P < 0.001) and
rehospitalization rates (45.4% vs. 40.4%; P = 0.130), more angina (28.0% vs. 17.8%; P < 0.001),
and worse mean quality of life (80.6 [SD, 22.5] vs. 85.9 [SD, 17.2]; P < 0.001). After adjusting for
patient characteristics, black patients trended toward greater mortality (hazard ratio, 1.29 [95% CI,
0.92 to 1.81]; P = 0.142), fewer rehospitalizations (hazard ratio, 0.82 [CI, 0.66 to 1.02]; P =
0.071), higher likelihood of angina at 1 year (odds ratio, 1.41 [CI, 1.03 to 1.94]; P = 0.032), but
similar quality of life (mean difference, −0.6 [CI, −3.4 to 2.2]). Adjusting for site further
attenuated mortality differences (hazard ratio, 1.04 [CI, 0.71 to 1.52]; P = 0.84). Adjustment for
treatments had minimal effect on any association.

Limitation—Residual confounding and missing data may have introduced bias.

Conclusion—Although black patients with myocardial infarction have worse outcomes than
white patients, these differences did not persist after adjustment for patient factors and site of care.
Further adjustment for treatments minimally influenced observed differences. Strategies that focus
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on improving baseline cardiac risk and hospital factors may do more to attenuate racial differences
in myocardial infarction outcomes than treatment-focused strategies.

Consistent with the national priority of eradicating racial disparities in health care (1–3),
many studies have examined differences in treatment and outcomes between black and
white patients with acute coronary syndromes (4–7). Such studies are important for
documenting differences in care and disparities in outcomes; however, they have not
provided much insight into what patient or treatment characteristics are most associated with
the observed differences in outcomes. Although causation is difficult to establish from
observational studies, such studies can illuminate patient characteristics or processes of care
that attenuate observed disparities in outcomes and form an important basis for the design
and testing of subsequent interventions that can minimize such disparities.

Moreover, death and readmission after a myocardial infarction are not the only relevant
outcomes. From the patients’ perspectives, their health status (symptoms, function, and
quality of life) is equally, or more, important (8–12). Although most previous studies that
examined mortality outcomes have not found differences in survival after adjusting for
demographic, socioeconomic, clinical, and treatment factors (13–20), the only study to
examine health status outcomes found worse fully adjusted 1-year health status outcomes
among black patients (21). Underscoring the importance of evaluating the magnitude and
mediators of racial differences in outcomes, a recent study of U.S. residents found that
health status differences in black patients with and without coronary heart disease were
greater than those of white patients, which emphasizes the need for more research to
“address predictors and determinants of optimum [health-related quality of life] as a guide to
developing interventions aimed at minimizing impairments in … health status” (22).

Achieving racial equity in outcomes requires research to illuminate the root cause of
observed disparities in outcomes, including factors that explain the differences. We
conducted a multicenter observational study to investigate racial differences in outcomes,
including health status, in the year after an acute myocardial infarction. We further analyzed
patient, hospital, and treatment characteristics that may mediate the association between race
and outcome to determine potential factors that might account for observed disparities and to
serve as a foundation for future studies that seek to eradicate such disparities.

Methods
Patient Population

A detailed discussion of the purpose, conceptual framework of data collection, patient
selection, generalizability, and site characteristics of the PREMIER (Prospective Registry
Evaluating Myocardial Infarction: Events and Recovery) study has been published (23).
Patients were eligible for participation if they were age 18 years or older, had myocardial
infarction, and were admitted with biochemical evidence of myocardial necrosis and
prolonged (>20 minutes) symptoms of myocardial ischemia or diagnostic
electrocardiography changes to 1 of 19 hospitals. An institutional review board approved the
study at each participating center and patients signed informed consent for baseline and
follow-up interviews. We restricted our analyses to white and black patients and only
included the 10 centers that enrolled at least 10 patients in each racial group. In addition, we
excluded any patients who died during the initial hospitalization, to focus on long-term
outcomes as a target for future quality improvement efforts.

Data Collection
During the index myocardial infarction admission, trained data collectors performed chart
abstractions and a detailed baseline patient interview that included the patient’s self-
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identified racial category, our primary independent variable. Racial categories mirrored the
classifications used by the Congressional Office of Management and Budget. The
PREMIER study was designed to quantify a broad range of potential mediators of outcomes,
including demographic characteristics, patients’ health, economic and psychosocial status,
comorbid medical conditions, disease severity, site, treatments (both quality of care [24] and
invasive procedures), discharge medications, and discharge instructions (Table). For such
domains as depression (25), optimism (26, 27), social support (28, 29), and economic status
(30), validated instruments were used (23).

Outcome Assessment
Telephone interviews were conducted at 1, 6, and 12 months. Interviews included the Seattle
Angina Questionnaire (SAQ), a 19-item health status measure that quantifies a patient’s
coronary artery disease–specific health status, including frequency of angina and quality of
life (31, 32). Scores on these domains range from 0 to 100, with higher scores representing
fewer symptoms and better quality of life. The SAQ is valid, reliable, responsive, and
prognostic of subsequent mortality and acute coronary syndromes (33). In addition, the
interviewers asked about interval hospitalizations since the patient’s last contact. Mortality
was assessed through the Social Security Administration Death Master File as of 30 June
2006.

Statistical Analysis
We compared 59 patient, hospital, and treatment factors between black and white patients,
classified into 11 domains (Table) according to 3 phases of myocardial infarction care:
patient characteristics present before seeking care (demographic characteristics,
socioeconomic status, social support, medical history, psychological factors, and disease
severity), the presenting hospital, and processes of care received in-hospital (invasive
treatments, quality of care performance measures, discharge medications, and discharge
instructions). We assessed 4 outcomes: time to mortality from any cause through 2 years,
time to rehospitalization for any cause through 1 year, presence of angina at 1 year (defined
by an SAQ angina frequency score <100), and 1-year SAQ Quality of Life score. We
compared continuous variables by using t tests and categorical variables by using chi-square
tests. We summarized time to mortality and rehospitalization by using Kaplan–Meier
methods and compared them by using log-rank tests.

We evaluated the contribution of each of the 11 domains to observed racial differences in
outcomes by sequential, cumulative adjustment. In the first step, we adjusted only for
demographic characteristics; in the second, for demographic characteristics and
socioeconomic status; and so on up to the final step, in which we simultaneously adjusted
for all domains. Comparing the adjusted race estimates between adjacent steps thus indicates
the incremental contribution of a given domain after adjusting for all previous variables (for
example, the contribution of presenting hospital after adjusting for all patient factors). We
designed the order of the domains to reflect the temporal relationship of the factors,
adjusting first for patient characteristics, then location of care, and finally processes of care.

We used propensity score methods to perform the adjustments. At each step, we estimated
propensity scores for being black by using nonparsimonious logistic regression on all
variables up to and including the current domain. We entered continuous variables into the
propensity model nonlinearly by using cubic splines. We evaluated overlap of propensity
scores between groups by using histograms and scatterplots. We examined 3 methods of
adjusting for propensity score: regression (inclusion of the propensity scores as a covariate
in the outcome models), stratification by first digit of the propensity score, and matching.
For regression adjustment, we used the logit of the propensity score and allowed for
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nonlinearity by using restricted cubic splines. For matching, we used the method of optimal
full matching implemented in the R package optmatch, which allows for a variable number
of black and white patients in matched strata (34, 35). We matched on the logit of the
propensity score by using a caliper width of 0.2 times the pooled standard deviation of the
logits (36). Of these 3 methods, regression adjustment had the best balancing properties, as
assessed by adjusted chi-square values and P values for each of the 59 covariates on race
(mean P = 0.92 [range, 0.37 to 0.99] versus 0.90 [range, 0.41 to 0.99] for stratification and
0.79 [range, 0.23 to 0.99] for matching in the final model). Furthermore, even though
stratification and matching yielded similar results to those obtained by using regression
adjustment, they also produced more erratic race effect estimates from step to step because
of the variability in the matched or stratified groups obtained at each step. We therefore
chose regression adjustment as our primary method of analysis.

We estimated race effects (black versus white) by using proportional hazards models for
time to mortality and time to rehospitalization, logistic regression for angina, and linear
models for SAQ Quality of Life. We included the propensity score as a covariate at each
step of adjustment. For the angina and quality of life models, we also included the associated
baseline SAQ score.

The first 6 adjustment steps included patient-related factors only, not location or processes
of care, and thus represent population-average estimates of racial differences across all sites
in the study. We used robust standard errors to account for within-site correlations.
Beginning with the seventh step, all models adjusted for hospital by using stratified
proportional hazards regression for mortality and rehospitalization, conditional logistic
regression for angina, and a hierarchical linear model for quality of life, including within-
center effects for race. Thus, the race effect estimates in the last 5 steps (presenting hospital,
invasive treatments, quality of care, discharge medications, and discharge instructions) are
hospital-specific (37).

Because previous research (38, 39) has documented the association of lower socioeconomic
status (which is known to be more prevalent in black patients with myocardial infarction)
with worse clinical outcomes, we repeated our analyses using only those with a self-reported
annual household income of <$30 000 and formally tested race-by-income interaction terms
in the entire cohort. We also replicated the analyses stratifying by type of myocardial
infarction (ST-segment elevation vs. non–ST-segment elevation myocardial infarctions) and
found no differences compared with the primary analysis.

Approximately 39% of patients had missing covariate data (26% were missing only 1 value,
10% were missing 2, and 3% were missing 3 or more; the highest missing rate for any single
variable was 14%). Twenty-two percent of the 1-year assessments were incomplete because
the patient died (8%), declined to participate (3%), or was lost to follow-up (11%). To
correct for biases due to observed factors, we used multiple imputation methods in all
analyses, incorporating all variables listed in the Table; site of enrollment; 1-, 6-, and 12-
month health status scores; rehospitalization; and death during follow-up. We generated 10
imputed data sets, replicated our analyses on each, and pooled the results. The primary
analyses presented here include imputation of baseline covariates but are restricted to
patients with complete follow-up data. We also conducted sensitivity analyses that included
full imputation of all baseline and outcome data; these yielded results that were similar to
those presented.

We used SAS, version 9.1.3 (SAS Institute, Cary, North Carolina), and R, version 2.7.0
(Foundation for Statistical Computing, Vienna, Austria), to conduct our analyses. All
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analyses were prespecified and a 2-sided P value less than 0.05 denoted statistical
significance.

Role of the Funding Source
This study was supported by the National Heart, Lung, and Blood Institute Specialized
Center of Clinically Oriented Research in Cardiac Dysfunction and Disease (grant no. P50
HL077113); CV Therapeutics, Palo Alto, California; and Cardiovascular Outcomes, Kansas
City, Missouri. The study was designed, executed, analyzed, interpreted, and reported by the
investigators without input from the sponsors.

Results
Between 1 January 2003 and 28 June 2004, we prospectively screened 2498 patients with
myocardial infarction and enrolled them into PREMIER. We excluded 129 patients of other
or unknown race, as well as sites that enrolled fewer than 10 black or 10 white patients (9
sites, comprising 491 white patients and 15 black patients). In addition, we excluded 14
patients (0.8%)—1 black, 13 white—who died in the hospital. Thus, the present analyses
include 1849 patients with myocardial infarction from 10 centers, of whom 514 (27.8%)
were black (range, 5% to 93% per site).

The Table shows the differences in patient and treatment characteristics between white and
black patients. On average, black patients were younger, more likely to be female, had more
comorbid conditions, were more likely to present with non–ST-segment elevation
myocardial infarction, and had worse socioeconomic and psychosocial status than white
patients. Black patients were also less likely to be treated with current quality of care
indicators and invasive therapy.

Two-year survival status was available for 99% of patients, and mean follow-up time was 26
months (SD, 8 months). Unadjusted Kaplan–Meier estimates of 2-year mortality were
19.9% for black patients versus 9.3% for white patients, and the crude hazard ratio (HR) was
2.31 (CI, 1.77 to 3.00) (Figure, A). The HR decreased to 1.29 (CI, 0.92 to 1.81) after we
adjusted for patient factors, and was nearly completely attenuated after we adjusted for
presenting hospital (HR, 1.04 [CI, 0.71 to 1.52]). In-hospital treatments had no further
influence on racial differences in mortality (fully adjusted HR, 0.98 [CI, 0.67 to 1.43]).
Although adjusting for demographic characteristics slightly increased the estimated
mortality risk in black patients because of their younger age, the 2 most significant shifts in
the risk estimates (attenuations of racial differences in mortality) occurred when we adjusted
for comorbid medical conditions and presenting hospital.

Unadjusted Kaplan–Meier estimates of 1-year rehospitalization rates were 45.4% for black
patients versus 40.4% for white patients (HR, 1.14 [CI, 0.96 to 1.36]) (Figure, B). After
adjusting for patient factors, however, blacks were less likely than whites to be hospitalized
within 1 year (HR, 0.82 [CI, 0.66 to 1.02]). Socioeconomic status and comorbid medical
conditions were associated with the largest attenuations. Neither the presenting hospital nor
treatment had much effect on racial differences in rehospitalization rates (fully adjusted HR,
0.78 [CI, 0.61 to 0.99]).

In unadjusted analyses, black patients were significantly more likely to have angina 1 year
after their myocardial infarction than white patients (28.0% versus 17.8%; odds ratio [OR],
1.80 [CI, 1.35 to 2.39]) (Figure, C). The risk was similar after we adjusted for angina
symptoms at baseline (SAQ angina frequency score) (OR, 1.74 [CI, 1.41 to 2.16]).
Adjusting for patient factors attenuated the difference by about 40% (OR, 1.41 [CI, 1.02 to
1.95]), which mostly persisted even after adjusting for hospital and treatments, although the
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fully adjusted effect was not statistically significant (OR, 1.32 [CI, 0.88 to 1.99]). We
observed the largest attenuation after we adjusted for racial differences in socioeconomic
status.

The mean unadjusted 1-year quality of life of black patients was significantly worse than
that of white patients (SAQ Quality of Life score, 80.6 [SD, 22.5] vs. 85.9 [SD, 17.2]; mean
difference, −5.3 [CI, −7.6 to −2.9]) (Figure, D). The difference was similar after we adjusted
for baseline quality of life (mean, −3.8 [CI, −6.0 to −1.5]). Patient factors accounted for
most of the difference (adjusted mean difference, −0.6 [CI, −3.4 to 2.2]), and further
adjustment for hospital and treatments did not influence this (fully adjusted mean difference,
−1.2 [CI, −4.2 to 1.8]). Demographic characteristics and socioeconomic status attenuated
racial differences in quality of life the most.

Given the importance of socioeconomic status in attenuating the unadjusted racial
differences in outcomes, we conducted a secondary analysis restricted to the 625 patients
(260 black and 365 white) with a self-reported annual household income <$30 000. The
unadjusted differences in outcomes in this cohort were nearly identical to those observed in
the overall population. Specifically, the 2-year mortality rate for black patients was 21.5%
versus 10.4% for white patients (HR, 2.19 [CI, 1.45 to 3.31]), the rehospitalization rate was
51.5% versus 45.1% (HR, 1.10 [CI, 0.85 to 1.43]), the rate of angina at 1 year was 32.5%
versus 21.8% (OR, 1.73 [CI, 1.12 to 2.67]), and the mean 1-year SAQ Quality of Life scores
were 78.5 (SD, 22.6) versus 83.5 (SD, 19.8) (mean difference, −5.0 [CI, −9.1 to 0.8]). Fully
adjusted models showed a trend toward greater residual mortality among black patients (HR,
1.49 [CI, 0.80 to 2.75]), as well as significant residual angina (OR, 1.96 [CI, 1.03 to 3.75]),
although no outcome showed a significant race-by-income interaction in the overall cohort
(P > 0.26 for all).

Black patients were significantly more likely than whites to have incomplete 1-year
assessments (37.2% versus 16.4%; P < 0.001), primarily because of greater 1-year mortality
(14.2% vs. 5.5%) and losses to follow-up (19.1% versus 7.9%). To examine the effect of
incomplete follow-up on racial differences in rehospitalization and health status outcomes
(we established death on the basis of social security number queries, which were 99%
complete), we expanded our multiple imputation analyses to include imputation of outcomes
as well. In these fully imputed analyses, the odds ratios for angina at 1 year among black
versus white patients were similar to those in the complete data cohort: 2.26 (CI, 1.68 to
3.04) unadjusted, 1.41 (CI, 1.03 to 1.94) after adjustment for patient factors, and 1.20 (CI,
0.87 to 1.66) after full adjustment. Quality of life and rehospitalization results were nearly
identical to those among patients with complete 1-year assessments.

Discussion
We found that black patients had higher crude rates of death and rehospitalization, greater
frequency of angina, and worse quality of life after a myocardial infarction than did white
patients. The unadjusted outcome differences were clinically significant and demonstrate
that, on average, black patients bear a disproportionate burden of adverse outcomes after
myocardial infarction. We also determined that the characteristics and treatment of black
and white patients differ significantly. After full adjustment for these differences, black
patients had similar mortality, quality of life, and frequency of angina and a trend toward
lower rates of rehospitalization. In general, the outcome differences between black and
white patients were most attenuated by adjusting for patient characteristics present before
admission (such as socioeconomic status and comorbid conditions) and were only
marginally affected by adjusting for differences in treatment. Our findings suggest that racial
disparities in outcome are associated with a myriad of racial differences in risk factors for
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adverse outcomes and that focusing on the processes of care for myocardial infarction may
not be the most effective strategy for achieving equity in outcomes.

In contrast to the racial disparities in other outcomes, we also found that admitting hospital
explained nearly all of the residual racial differences in 2-year mortality after we adjusted
for patient characteristics—an effect previously described by Skinner and colleagues (40).
Although this may be attributable to unmeasured patient characteristics that vary by
geographic region, it may also indicate unmeasured variations in hospital quality and
performance or disparities in outpatient management. Larger multicenter studies should
further explore between-center differences in care that may be modified to improve racial
disparities in mortality.

Our study expands the traditional outcomes used to evaluate racial disparities by including
assessments of patients’ symptoms and quality of life. Whereas previous studies of racial
disparities have focused on survival (13–20), patients are often equally, if not more,
interested in their symptoms, function, and quality of life (9, 10, 41–43). We demonstrate
that not only do black patients with myocardial infarction have poorer survival rates, but
those who do survive are more likely to have angina and worse quality of life after their
myocardial infarction. The persistent disparities in quality of life that we observed in a
previous study (21) were attenuated in this multicenter study, which included more centers
and a broader spectrum of characteristics that differ by race. Fortunately, several
interventions exist to improve the health status of patients with coronary artery disease (44–
46). In particular, the recent results of the COURAGE trial (44) suggest that optimal medical
therapy, with or without revascularization, can have a dramatic effect on improving
symptoms and quality of life in patients with chronic angina. Although this study did not
explicitly examine differences in access to care after myocardial infarction discharge, for
which black and white patients are known to differ (47–49), it seems logical that following
patients after a myocardial infarction for persistent symptoms or diminished quality of life
could identify candidates for more intensive treatment and potentially reduce the unadjusted
differences in health status that we observed.

An observational study cannot conclusively demonstrate causation when associating a
patient’s characteristics with outcomes. This is particularly true for race, which could be a
marker for a myriad of potential risk factors that contribute to outcomes after a myocardial
infarction. After sequentially adjusting for a broad range of clinical, socioeconomic, and
psychosocial differences between black and white patients who had myocardial infarction,
we found few residual disparities in outcome, which suggests that the worse outcomes of
black patients can probably be attributed to a greater prevalence of other risk factors for
poorer outcomes, rather than an inherent characteristic of race itself. Because some of these
patient characteristics (such as socioeconomic disparities or comorbid conditions) may be
partially attributable to race, these analyses serve to illuminate potential explanations for the
observed differences in outcomes rather than to provide unconfounded estimates of the
effect of race on outcome. For example, it has previously been noted that poor
socioeconomic status is both more prevalent among black persons and associated with worse
outcome (38, 39). Because lower socioeconomic status may be associated with poorer
access to care or adherence to secondary prevention, it is possible that improving access and
adherence may reduce racial disparities in outcomes. However, even among patients in the
lowest economic class, black patients had worse unadjusted survival, angina control, and
quality of life than similarly disadvantaged white patients, which suggests that racial
differences, even among the poorest patients, will require additional interventions to achieve
equity.
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Our study suggests that no single omission in the care offered black patients would, if
overcome, eradicate the crude differences in observed outcomes. Previous investigators (4–
7) have extensively documented racial differences in the use of invasive treatments;
however, adjusting for these procedures had little effect on the relative risk for adverse
outcomes among black patients. Although a recent study (50) suggested that differences in
the transfer of black Medicare patients and the use of revascularization may account for the
adverse mortality observed among black patients, their investigation, which was based on
administrative claims data, could not include the depth of clinical and socioeconomic data of
our prospectively conducted study. Given the importance of socioeconomic status and
comorbid medical conditions in attenuating the racial differences in outcomes that we
observed, further research is needed to identify the mechanisms of these associations and
achieve greater equity in clinical outcomes. For example, interventions directed at primary
prevention and prevention of comorbid conditions, such as diabetes and renal disease, may
be effective in minimizing observed racial disparities in outcomes. Therefore, although we
do not address the complexity of integrating socioeconomic and clinical considerations
when selecting care for individual patients, we do suggest that public policies that merely
address in-hospital treatments may not achieve their desired intent of eliminating disparities
in outcomes.

Several aspects of our study warrant consideration when interpreting the results. A fair
comparison of the outcomes of black and white patients requires adjusting for characteristics
that differ between these populations. We used propensity-based methods to balance the
differences in characteristics between black and white patients (36, 51–54). We found,
however, that the distributions of the 11 estimated propensity scores exhibited increasing
degrees of nonoverlap between black and white patients as we added additional variables,
from 0.5% of black or white patients who could not be matched with a member of the
opposite race in the first step (demographic characteristics only) to 17% in the final step that
included all variables. This reflects the marked differences in patient characteristics between
racial groups. We retained all patients throughout each of our analyses by performing
regression adjustment on propensity scores to maximize the generalizability of our findings.
A consequence of this approach is the extrapolation of effects; that is, the assumption that
our observed results apply equally to patients with nonoverlapping propensity scores. While
we cannot conclusively test this assumption, we detected no significant interaction between
propensity score and race for any outcome, which at least suggests that the effects of race on
outcome may be similar throughout the range of patients.

Another important potential limitation is that follow-up was not complete for all patients,
and black patients were less likely than whites to participate in the 1-year interviews. When
we used multiple imputation to examine biases in outcomes, however, we found similar
crude and adjusted differences between black and white patients for frequency of angina and
quality of life. This suggests minimal bias due to observed patient characteristics and
outcomes, although it does not rule out biases due to unmeasured variables associated with
both incomplete follow-up and patient health status outcomes. An additional potential
concern is that we included patients from only 10 centers; although they were well
distributed geographically, few were rural centers or small-volume hospitals. Although we
found no differences in the unadjusted differences between black and white patients across
our different hospitals, site is known to be associated with both race and outcomes (40), and
our findings may not be applicable to the entire country. In addition, our analyses do not
include racial differences in post-discharge care. Although we found little residual
difference in outcomes after we adjusted for presenting clinical profile, future efforts to
quantify the processes of post–myocardial infarction care could be important. Finally, even
though we used each patient’s self-designation of race, heterogeneity and misclassification
certainly occurred when assigning patients to the white or black racial groups (55).
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In summary, we found significant racial differences in a broad spectrum of outcomes that
were attenuated after adjustment for patient factors that differed by race. Given that we
observed few differences between black and white patients after adjusting for patient factors
before presentation and site of care, it is unlikely that altering the processes of care alone
would overcome the unadjusted differences in outcomes. Further research is needed to
determine how best to address these patient-centered factors and achieve the goal of equity
in U.S. health care.(1, 3)
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Appendix: Participating Cardiovascular Outcomes Research Consortium
Sites and Investigators

Members of the Cardiovascular Outcomes Research Consortium who participated in this
study included:

Mid America Heart Institute, Kansas City, Missouri: John Spertus, MD, MPH; Carole
Decker, RN, PHD; Philip Jones, MS; and Kimberly Reid, MS.

Baptist Health System, Little Rock, Arkansas: Gary Collins, MD.

Barnes Jewish Hospital and Washington University, St. Louis, Missouri: Richard Bach, MD.

Beth Israel-Deaconess Medical Center and Harvard University, Boston, Massachusetts:
David Cohen, MD, MSc.

Denver General Health System, Denver, Colorado: Edward Havranek, MD, and Frederick
Masoudi, MD, MSPH.

Denver Veterans Affairs Medical Center, Denver, Colorado: John Rumsfeld, MD, PhD.

Duke University, Durham, North Carolina: Eric Peterson, MD, MPH.

Emory University, Atlanta, Georgia: Susmita Parashar, MD; Viola Vaccarino, MD, PhD;
and William S. Weintraub, MD.

Henry Ford Medical Center, Detroit, Michigan: Sanjaya Khanal, MD, Jane Jie Cao, MD,
MPH.

Kaiser Permanente, Denver, Colorado: David Magid, MD, MPH.

MeritCare, Fargo, North Dakota: Wallace Radke, MD, and Mohamed Rahman, MD.
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Sentara Health System (both Sentara and Sentara Lee Hospitals), Norfolk, Virginia: John E.
Brush, Jr., MD.

Stanford University and Palo Alto Veterans Affairs Medical Center, Palo Alto, Californiar:
Paul Heidenreich, MD.

Swedish Medical Center, Seattle, Washington: Timothy Dewhurst, MD.

Truman Medical Center and the University of Missouri–Kansas City, Kansas City, Missouri:
Annette Quick, MD.

University of Alabama, Birmingham, Alabama: John Canto, MD.

University of Colorado Health System, Denver, Colorado: John Messenger, MD.

Yale University, New Haven, Connecticut: Harlan Krumholz, MD, SM.
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Figure 1.
Racial differences in post–myocardial infarction outcomes. SAQ = Seattle Angina
Questionnaire.
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Table

Baseline Characteristics

Characteristic Race Category P Value

White (n = 1335) Black (n = 514)

Mean age (SD), y 61.7 (12.9) 57.3 (13.2) <0.001

Men, n (%) 942 (70.6) 283 (55.1) <0.001

Socioeconomic status

   High school education, n (%) 1078 (82.3) 309 (61.8) <0.001

   Health insurance, n (%) 1158 (90.5) 369 (77.2) <0.001

   Insurance coverage for medications, n (%) 1026 (78.0) 325 (64.4) <0.001

   Monthly financial situation, n (%) <0.001

     Some money left over 768 (60.4) 137 (27.8)

     Just enough to make ends meet 363 (28.6) 197 (40.0)

     Not enough to make ends meet 140 (11.0) 159 (32.3)

   Medical costs have been an economic burden, n (%) 367 (27.9) 203 (40.4) <0.001

   Have avoided getting health care due to cost, n (%) 230 (17.7) 124 (24.8) <0.001

   Have not taken medication due to cost, n (%) 156 (11.9) 103 (20.4) <0.001

Social support

   Married, n (%) 897 (68.0) 178 (35.7) <0.001

   Mean ENRICHD social support score (SD) 29.7 (5.5) 28.4 (6.4) <0.001

Psychological status

   Mean Patient Health Questionnaire depression score (SD) 5.2 (5.2) 6.7 (6.0) <0.001

   Mean Life Orientation Test-Revised optimism score (SD) 15.9 (3.7) 15.3 (3.4) 0.004

Medical history

   Mean body mass index (SD), kg/m2 29.2 (6.4) 29.1 (7.1) 0.87

   Diabetes, n (%) 335 (25.1) 207 (40.3) <0.001

   Chronic heart failure, n (%) 109 (8.2) 135 (26.3) <0.001

   Chronic lung disease, n (%) 188 (14.1) 79 (15.4) 0.48

   Current smoker, n (%)* 431 (32.6) 208 (41.1) <0.001

   Chronic renal failure, n (%) 79 (5.9) 138 (26.8) <0.001

   Arthritis, n (%) 166 (12.4) 61 (11.9) 0.74
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Characteristic Race Category P Value

White (n = 1335) Black (n = 514)

   Cancer (other than skin), n (%) 114 (8.5) 29 (5.6) 0.037

   Family history of coronary artery disease, n (%) 490 (36.7) 135 (26.3) <0.001

   Hypertension, n (%) 801 (60.0) 406 (79.0) <0.001

   Hypercholesterolemia, n (%) 681 (51.0) 212 (41.2) <0.001

   History of vascular disease, n (%)† 428 (32.1) 181 (35.2) 0.196

   Previous cerebrovascular accident, n (%) 73 (5.5) 57 (11.1) <0.001

Disease severity

   ST-segment elevation myocardial infarction on presentation, n (%) 652 (48.8) 124 (24.1) <0.001

   Mean peak troponin level (SD), µg/L 104.3 (260.3) 29.8 (105.7) <0.001

   Multivessel coronary artery disease, n (%) 558 (45.1) 124 (34.8) <0.001

   Moderate or severe left ventricular systolic dysfunction, n (%) 324 (24.3) 155 (30.3) 0.009

   Mean TIMI ST-segment elevation myocardial infarction risk score (SD) 3.2 (2.3) 3.5 (2.1) 0.22

   Mean TIMI unstable angina/non-ST-segment elevation myocardial infarction risk score
(SD)

3.3 (1.4) 2.9 (1.3) <0.001

   Mean heart rate on admission (SD), beats/min 79.1 (20.3) 85.9 (22.3) <0.001

   Mean systolic blood pressure on admission (SD), mm Hg 136.7 (29.5) 143.8 (33.5) <0.001

   Mean estimated glomerular filtration rate on admission (SD), ml/min per 1.73 m2 74.5 (26.5) 68.3 (38.0) <0.001

   Mean hematocrit on admission (SD) 40.4 (5.8) 38.4 (6.6) <0.001

   Mean glucose on admission (SD) 0.047

     mmol/L 8.3 (4.1) 8.8 (5.8)

     mg/dL 149.4 (74.3) 158.1 (104.6)

Invasive procedures

   Diagnostic catheterization, n (%) 1236 (92.6) 356 (69.3) <0.001

   Revascularization <0.001

     None, n (%) 255 (19.1) 296 (57.6)

     Percutaneous coronary intervention, n (%) 922 (69.1) 195 (37.9)

     Coronary artery bypass grafting, n (%) 158 (11.8) 23 (4.5)

Quality of care§

   Aspirin within 24 hours 1270 (97.3) 479 (96.2) 0.21

   β-blocker within 24 hours 1139 (93.7) 406 (89.8) 0.006
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Characteristic Race Category P Value

White (n = 1335) Black (n = 514)

   Acute reperfusion‡ 527 (74.9) 79 (46.2) <0.001

   Aspirin at discharge 1237 (95.3) 434 (89.7) <0.001

   β-blocker at discharge 1188 (93.3) 403 (88.4) <0.001

   ACE inhibitor or angiotensin-receptor blocker for LVSD at discharge 303 (90.4) 121 (81.8) 0.007

   Smoking cessation counseling 352 (76.5) 122 (58.1) <0.001

   Mean eligible quality-of-care indicators (SD), n 5.3 (1.3) 4.8 (1.3) <0.001

   Mean eligible quality-of-care indicators received (SD), % 89.4 (15.0) 83.6 (20.4) <0.001

Other discharge medications

   Statin, % 1110 (83.1) 371 (72.2) <0.001

   Thienopyridine, % 1002 (75.1) 249 (48.4) <0.001

   Diuretic, % 237 (17.8) 150 (29.2) <0.001

   Nitrate, % 352 (26.4) 192 (37.4) <0.001

Discharge instructions

   Discharge medication instructions, % 1197 (89.7) 458 (89.1) 0.73

   Whom to call if symptoms worsen, % 912 (68.3) 341 (66.3) 0.42

   Exercise counseling, % 817 (61.2) 168 (32.7) <0.001

   Diet counseling, % 1071 (80.2) 395 (76.8) 0.108

   Follow-up appointment scheduled, % 1275 (95.5) 487 (94.7) 0.49

ACE = angiotensin-converting enzyme; ENRICHD = ENhanced Recovery In Coronary Heart Disease; TIMI = Thrombolysis in Myocardial
Infarction.

*
<30 d.

†
Myocardial infarction, percutaneous coronary intervention, or coronary artery bypass grafting.

‡
Among patients with ST-segment elevation myocardial infarction.

§
Among patients eligible for each measure.
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