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I. Introduction

There is a vast literature documenting the presence of pervasive racial disparities in U.S. health
care (IOM, 2002). More recently, researchers have studied changes over time in the extent of
racial and socioeconomic disparities, to test whether the public focus on disparities in health care
has led to fundamental changes in practice styles, improved sensitivity by health care providers
to different cultural norms, and less biased treatment and outcome decisions. In many cases,
there has been a notable reduction in the magnitude of disparities in treatment and the use of
“effective” care (Trivedi et al., 2005; Trivedi et al., 2011; Jha et al., 2005). There is less progress,
however, with respect to racial disparities in overall health outcomes (e.g. Cutler and Meara,
2008).

How can this puzzle be explained? Many efforts to address disparities have focused on how
physicians treat patients of different races and ethnicities. For example, the public knowledge
that stenting rates for Black patients are so much lower than those for white patients could lead
to cardiologists at the margin to question their decisions not to provide stents to their Black
patients. An increasing share of minority health professionals could also lead to a decline in the
extent of disparities in treatments of diverse patient populations. Over a sufficiently lengthy
period of time, we might expect to see a convergence in treatment patterns as a result of efforts
to reduce both implicit and explicit biases in health care within the hospital.

A much different source of health disparities arises from the fact that Black and white patients go
to different providers. One study, for example, documented that nearly half of all Black AMI
patients were admitted to 571 hospitals serving just 7 percent of white AMI patients (Skinner et
al., 2005). The authors estimated that most of the gap between Black and white 90-day mortality
was the consequence of the quality of the hospital to which the patient was admitted, and not
because of how Black and white patients were treated within the hospital.

Should we expect a convergence in this quality differential across hospitals? Unfortunately, even
if all physicians and health professionals were entirely bias-free with regard to race and ethnicity,
we would still observe disparities in outcomes if Black or Hispanic patients were admitted to



hospitals with lower average quality. The question of convergence here is related to two quite
different factors: whether patient demand leads to migration towards high-quality hospitals
(Chandra et al., 2015), and whether there is a convergence in the quality of hospitals as poor-
performing hospitals catch up over time (Skinner and Staiger, 2015).

To test these hypotheses, this paper uses a two-decade time-series approach to test for
convergence in hospital quality between Black and white patients admitted to hospital for acute
myocardial infarction, or AMI. Using a sample of more than 4 million patients, we do not find
evidence of convergence of Black and white 90-day mortality rates. During 1993-1998, Black
AMI patients experienced risk-adjusted mortality rates 0.4 percentage points greater than white
AMI patients; after increasing to a gap of 1.6 percentage points during 1999-2005, by 2006-10
the gap had been attenuated to 1.0 percentage points, still more than double the initial disparity in
1993-98.

With regard to the sources of this widening in outcomes, we use a Oaxaca-Blinder
decomposition to consider separately the “within hospital” sources of racial disparities in
outcomes, and the “between hospital” measure capturing Black AMI patients going to hospitals
with higher (white) mortality rates. Of the overall racial disparity in risk-adjusted outcomes,
most was the consequence of “between’ hospital differences in quality; Black patients were
admitted to lower quality hospitals (where quality was measured by risk-adjusted outcomes for
white patients), and these between-hospital disparities have shown little evidence of
convergence.

At the same time, the “within hospital” disparities have been growing. One potential explanation
for such differences is the use of percutaneous coronary interventions (PCI) which includes
angioplasty and stenting, during the index admission — a marker for “primary” and highly
effective surgical treatment for AMI. We find indeed that while rates of PCI trended upward for
both Black and white patients, the trend was more pronounced for white patients within hospitals
— in other words, the rapid diffusion of this treatment is likely to have exacerbated disparities in
health outcomes within hospitals.

In sum, we do not find evidence that Black patients have sorted or migrated to higher quality
hospitals. These results are therefore supportive of models in which there is little convergence in
mortality across hospitals between Black and white AMI patients (Skinner and Staiger, 2015).
To the extent that more productive hospitals with better outcomes expand by increasing volume
(as in Chandra et al., 2015), they may do so by drawing from people with similar race or
ethnicities, and less through a reduction in segregation of hospital admissions.

II. Literature and Theory

The standard model of racial disparities in health care focuses on the clinical encounter, and
embodies the idea that a provider treats two identical patients, one white and the other Black,



differently. Treatment differences in the clinical encounter may occur because there is explicit
discrimination where a provider consciously withholds valuable care from minority patients. But
disparities may also arise from implicit discrimination, where a harried provider operating in a
time-sensitive environment makes unconscious mental decisions that are detrimental to
minorities. Stereotyping is one manifestation of this indiscretion and it occurs when a provider
uses a patients race to deduce information about the benefit of treatment (Balsa and McGuire,
2003). If African Americans patients are perceived as less likely to be compliant, then a
physician may assume that her African American patient is less compliant. Such biases are
compounded by poor communication between providers and their patients, which may create
enormous psychological barriers to minority patients seeking care (van Ryn and Burke, 2000).
Similarly, minority patients may be treated by different physicians within a hospital, for example
by residents rather than attending physicians. If the quality of care differs between Black and
white patients, we would term this “within hospital” disparities.'

Our earlier work focused on a different source of racial disparities capturing the idea that racial
disparities in care are partially the consequence of differences in where minorities and whites
receive care. Using 5 years of Medicare data from 1997-2001, Skinner et al. (2005) found that
racial disparities could primarily be attributed to the treatment of Black patients at hospitals with
poor risk-adjusted outcomes, rather than by worse outcomes for Black patients within hospitals.
This finding was consistent with studies indicating that Black patients are more likely to be
treated at hospitals with lower rates of evidence-based treatments and protocols, and higher
surgical mortality (Barnato et al. 2005; Bradley et al. 2004; Konety, Vaughan Sarrazin, and
Rosenthal 2005; Rothenberg et al. 2004).

Differences in where minorities are treated have to do with factors such as insurance and lower
socio-economic status, as well as historical patterns of discrimination and neighborhood
segregation. Yet geographical treatment patterns, even for AMI patients being rushed to the
hospital, are not set in stone. As Doyle et al. (2015) has found, hospital treatment patterns for
AMI patients are strongly affected by which ambulance firm picks up the patient, so the potential
is great for regionalization policies to encourage ambulances (and patients) to seek care at high-
volume cardiac centers rather than low-volume or low-quality hospitals.

The empirical question is whether there should be convergence in quality across hospitals. If the
reason why hospitals exhibit lower quality is because they are less likely to adopt new and
effective technologies, or because they are more likely to adopt low-quality technologies, as in
Skinner and Staiger (2015), then we might not expect convergence. As the lagging hospitals
finally adopt the innovations that rapid adopting hospitals have been using for years, the rapid-
adoption hospitals have already moved on to a new technology, leading to a lack of convergence.

! Strumpf (2011) found that variations in quality of primary care by physicians varied more with respect to the
specific physician providing the care, than it did with regard to the match, or “concordance” of patient race or
ethnicity, and the physician’s race or ethnicity. To the extent that physician quality varies across hospitals, this
would again argue for “between hospital” disparities rather than “within hospital” disparities.



Indeed, Skinner and Staiger (2015) found no evidence of convergence, in the sense that the
lagging hospitals with low diffusion rates caught up to the rapid adoption hospitals with high
diffusion rates.

Conversely, more productive hospitals, in the sense of providing better health outcomes for AMI
patients, have been shown to experience more rapid growth in patient populations (Chandra et
al., 2015). In their model, demand-side factors would lead to convergence in hospital quality
over time. A variant of this hypothesis would be that more productive hospitals would draw
patients of similar race and ethnicity, but not draw new patients from across race and ethnicity;
in this case we could observe a convergence in hospital quality within white and Black patient
populations, but no convergence between racial or ethnic groups.

Our analytic framework is a simple Oaxaca-Blinder decomposition exercise. At a point in time,
the Black-white difference in the probability of person i, of race j and in year t, dying post-AMI,
mjg, 1 given by

Mjg; = XjeiBj + Oke + €jei (1)

In this linear probability model, mortality is a function of individual’s risk characteristics X,
times the race-specific coefficient B, plus the hospital- and time-specific quality measure O, k =
1,....,K. The hospital-specific effect captures a variety of different treatment approaches (and
expertise), as well as differences in treatment of patients within hospitals by race. For example,
if white AMI patients are more likely to receive primary reperfusion than Black patients in
hospital k, then ok, will be more likely to be much less than Jy (that is, a lower mortality rate for
white patients in that hospital than for Black patients in the same hospital).

The average mortality between Black and white AMI patients, again at a point in time is

My — My = Xpe — Xwe)B + Xk=1[6k ok — )] + @ (2)

where My; is the average mortality, X the average value for the vector of comorbidities and risk
adjusters, Z the average value of the treatments within hospitals, ;. is the mean fraction of
people of race or ethnicity j who are admitted to hospital j, and o; captures the additional terms in
general Oaxaca-Blinder decompositions reflecting differences in Black and white coefficients
(since we now assume a common [3 for Black and white patients), and thus reflects a residual
term. A simplified version of the hospital-specific effect of racial representation creates 10
deciles of hospitals where hospitals are allocated into deciles depending on the fraction of Black
patients admitted for AMI.

I1I. Data and Methods

The dataset used was a 100 percent sample of MEDPAR data on Medicare fee-for-service billing
information for all patients hospitalized for AMI between January 1993 and December 2010,



with follow-up data extending to December 2011. The sample was further restricted to only
patients seen at hospitals that treated at least 10 Medicare patients for AMIs. The criterion for
determining the presence of AMI from the claims was a hospital admission with a primary
diagnosis of AMI, without evidence of an AMI in the prior year.

Using information from the Medicare Denominator File, patients were categorized as Black and
white,” while other race/ethnicity groups were excluded because of small sample sizes. The
initial sample comprised 4,250,422 qualifying AMI events. Of these, 149,380 (3.5%) patients
were excluded because they were neither Black nor White, and an additional 3,556 (0.08%)
patients were excluded because they were seen at hospitals that treated fewer than 10 patients for
AMI in the study period. This left 4,097,486 (96% of original sample) patients who were
assigned to the first hospital recording an AMI primary diagnosis code, regardless of future
treatment location.

This sample was used to calculate the percentage of all AMI patients in a hospital who were
Black. We then created approximate deciles of this measure to provide a summary measure of
the extent to which a hospital serves the Black community. Patient counts in each of these
deciles were not exactly 10% of the sample because patients in a given hospital were retained in
the same decile category. We report summary statistics for each decile in Table 1.

The primary measure of outcomes was risk-adjusted mortality at 90 days from initial admission
(sensitivity analysis is described below). Ninety-day mortality is likely to capture the total
outcome of decisions that affect both short and medium term mortality (such as coronary artery
bypass graft surgery, which can reduce medium term mortality, but carries short term peri-
operative risk), while still capturing differences in hospital care, rather than differences in post-
acute care. Previous uses of these outcome data have been described elsewhere (McClellan,
McNeil, and Newhouse 1994; McClellan and Noguchi 1998; Kessler and McClellan 1999;
Skinner et al. 2003). As noted by previous studies, measures of hospital performance that use
patient outcome data can be biased if hospitals serve patients with different average severity
levels, however measures of risk-adjusted AMI mortality have been shown to be valid indicators
of hospital quality and have been incorporated into hospital profiling efforts (Davies et al. 2001).

This method of risk adjustment is not intended to be a comprehensive measure of a patient’s
well-being, as it leaves out a wide variety of relevant information, ranging from tobacco smoking
status to clinical impressions and lab values. This set of controls is not sufficiently
comprehensive to eliminate omitted variable bias, but it gives insight into the direction of that
bias. As long as the unobserved health status of a patient is correlated with their observed health
status, we can identify the direction of the bias, but not the magnitude.

?There is a very strong correlation between Black racial measures in the Medicare claims data
and self-reported racial identity (Arday et al. 2000).



To adjust for risk, we control for age non-parametrically in 5-year increments, and allow each
age category to interact with sex. We control for pre-existing conditions using indicator variables
for vascular disease, pulmonary disease, dementia, diabetes, renal failure, and cancer. Also
included were year categorical variables and categorical variables that indicate the severity of the
AMI, whether anterior, inferior, subendocardial, or a reference “other” category.

There are a range of potential health outcomes that are of interest following an AMI, including
diminished cardiac output, reduced cognitive function and loss of independence, but we use
mortality because it is unambiguous, and reported with high reliability. While it would be of
interest to study the incidence of congestive heart failure (CHF) following an AMI, the reporting
and diagnosis of CHF depends on both the judgment of treating physicians, as well as the
patient’s access to follow-up care.

We estimated regression models for both mortality and PCI use by first calculating year-specific
rates by race, or aggregating the data to create early (1993-98), middle (1999-2005) and late
(2006-10) rates of mortality, again by race. For 90-day mortality, this is the basic racial disparity
we seek to explain (that is, the left-hand side of Equation 1). We then add comorbidities (thus
capturing the effect of average differences in patient characteristics X), hospital effects
(capturing the average differences in hospital quality).

A simple way to demonstrate the “across hospital” effect is to calculate the mortality rate for
white patients if they had been admitted to hospitals in the same proportion as for Black patients.
In other words, if 1.4 percent of all Black AMI patients were admitted to Hospital H, and the
white mortality rate there was 19.2 percent, then the weighted average of this “white patients
admitted to Black hospitals” measure would reflect the 19.2 percent white mortality rate but
weighted by the percentage of Black patients, 1.4 percent (see Skinner et al., 2005).

Additionally, for hospitals with at least 25 Black AMI patients, we also include average PCI
rates during the index admission for Black and white patients to capture “within hospital”
effects. In theory, one could instead include individual-level PCI variables — that is, was the
person treated with PCI while in the hospital — but the receipt of PCI is strongly related to
whether one is healthy enough (or even alive) to receive the PCI. Rather than use actual PCI, we
instead use race/hospital/time measures of PCI use in our regressions. All statistical analysis was
performed in STATA 13.1.

IV. Results

Table 1 presents the distribution of patients and hospitals across years within study sample.
There is a rise in the number of AMI patients initially, reflecting a growth in the Medicare
population, but the total number then declines, particularly near the end of the period, for two
reasons. First, there was a rise in patients moving into Medicare Advantage managed care, and
thus out of fee-for-service care, leading to a smaller denominator of fee-for-service patients over



time. And second, there has been a general decline in the incidence of AMI (Likosky et al.
2014).

Table 2 presents summary statistics for fee-for-service Medicare beneficiaries who were treated
for AMI between 1993 and 2010. The table illustrates the construction of the deciles used in the
analysis, as well as the wide variation in the racial composition of patients at different hospitals.
Focusing on the statistics at the bottom of the left column, the average Medicare AMI patient
was treated in a hospital where 6.82 percent of AMI patients were Black. The typical Black
patient, however, was treated at a hospital where 23.57 percent of all patients were Black; while
the typical white patient was treated at a hospital where just 5.60 percent of patients were Black.
Patients treated at hospitals with the highest proportion of Black patients were disproportionately
from the South, and living in poorer ZIP codes (not reported).

In Figure la — 1c, we show the fraction of Black and white AMI patients by decile for each of
the three periods; 1993-98, 1999-2005, and 2006-2010. It is clear that that Black and white AMI
patients tend to be admitted to different hospitals (as in Skinner et al., 2005). However, there
does not appear to be a trend in the extent to which Black and white patients are admitted to
largely different hospitals. Thus, as a first test, there is no evidence of convergence in the degree
of segregation of hospital AMI admissions.

One concern is that white patients in disproportionately Black hospitals are in worse health to
begin with; thus it would be no surprise to show that such patients experience worse health
outcomes owing to unmeasured comorbidities. Figure 2 presents shows an index of AMI
severity across each of the ten hospital deciles; this measures predicted mortality based on
recorded comorbidities and AMI presentation, but controls for age, race, sex, and the racial
composition of the patients treated at the same hospital. There do not appear to be differences in
the underlying risk of mortality across hospital type, making it less likely that unobservable
confounding variables could explain the differences we find (Altonji, Elder, and Taber, 2005).

Figure 3 shows regression estimates from a model that risk adjusts and allows for different
mortality rates by race, and by hospital decile. While the confidence intervals are fairly wide,
they still demonstrate that for the time period we consider, most of the variation in mortality
arose from the hospital to which patients were admitted, rather than differences that occurred
within the hospital. (Figure 4 shows the same results, but with HRR fixed effects).

Figure 5 shows time trends in the risk adjusted 90-day mortality risk. For both Black and white
patients, there was a marked decline in mortality during this period. But there is no evidence of
less overall disparity in hospital mortality. As detailed in Table 3, during the later period (2006-
10), there was a gap of one percentage point between Black 90-day mortality (18.8%) and white
90-day mortality (17.8%). Had the white patients been admitted to hospitals using the same
frequency as Black patients, then the average white mortality rate would have been 18.5%. The
“within hospital” racial disparity is therefore 0.3% (18.8% - 18.5%) and the “across hospital”



disparity is the remaining 0.7%, a slight reduction from the 0.9% gap in the early period and the
1.0% difference in the middle period.

Figure 6 shows time trends in risk adjusted 90-day mortality risk after adjusting for Hospital
Referral Region (HRR) specific fixed effects. The introduction of HRR fixed effects does not
substantially change the pattern of results that we find, suggesting that the broad patterns of
between-hospital disparity we find are not driven by regional differences. In other words, the
evidence is weak that patient migration (or shutting down of hospitals) has led to a reduction in
disparities across hospitals. Nor is there evidence in this graph of a decline in “within-hospital”
disparities during this period — the “Black” versus “white admitted to Black hospital” lines are
nearly parallel.

We also consider alternative mortality horizons, shown in Table 3 with one-year, 30-day, and 90-
day mortality rates for three groups: Black AMI patients, white AMI patients, and white AMI
patient mortality weighted by hospital admission patterns for Black AMI patients, across the
three periods of analysis. There is a clear gradient showing worse outcomes for Black AMI
patients at longer horizons. While the gap in “between hospital” mortality variation is larger at
365 days (1.2% in the early period, and 1.3% in the middle period), there is a modest decline as
for the later period (0.8%).

Why are health outcomes so much worse for Black patients at longer horizons? One reason
might be that we have not adequately adjusted for other comorbidities that affect longer-term
longevity. In a separate analysis (not reported here), we considered this puzzle using more
detailed risk adjustment based on HCC scores (hierarchical condition category) for more recent
data. While HCC scores are known to be sensitive to over-adjustment (e.g., Finkelstein et al.,
2015; Song et al., 2010), our results suggested that much of the gap at both 30 days and 365 days
could be explained by differential adjustment. Thus we are more confident about changes over
time in Black and white rates than about comparing Black and white rates at a point in time.

Why might there be so little gain in within-hospital mortality disparity? In the early period, the
within-hospital gap was -0.5% (that is, white mortality rates, with hospital weights determined
by Black hospital admissions, were higher than for Black mortality rates with the same hospital
weights). In the later period, nearly two decades later, the within-hospital gap had flipped to
0.7%. One reason is shown in Figure 7; rates of percutaneous coronary interventions (PCI),
which have been steadily rising for all patients over this period, but where the absolute gap in
PCI rates has been increasing even more rapidly. While the proportional difference may have
shrunk during this period, what matters for the gap in mortality is the incremental value of the
procedure times the fraction of AMI patients who receive the treatment. And this has been
rising, from a few percentage points in the mid-1990s, to roughly 10 percentage points in 2010.

V. Conclusion



During the 1993-2010 period, there was a tremendous increase in the scientific literature on
racial disparities in health care. Based on these findings, one would have expected proactive
efforts by providers to narrow health disparities, particularly for disparities occurring within
hospitals. For acute myocardial infarction in the elderly population, we observe a remarkable
decline in mortality over the past several decades. However, the decline in mortality was not
associated with a reduction either in mortality differentials within hospitals, nor did we observe a
significant reduction in mortality disparities associated with Black AMI patients being admitted
to hospitals with disproportionately high risk-adjusted mortality rates for whites. While there
was some hint of an improvement in the across-hospital gap between the middle (1999-2005)
and late (2006-10) period, additional years of data would be necessary to discern whether it was
statistical noise or a long-term improvement.

The fact that Black and white AMI patients go to different hospitals is, in many respects, the
consequence of racial segregation in where people live, and not a systematic effort to
discriminate against Black AMI patients. That is, we should not be surprised to find that AMI
patients living in Mississippi are more likely to be admitted to hospitals with disproportionately
Black patient populations than AMI patients living in North Dakota. Of greater interest for
policy purposes is segmentation of markets not driven by distance alone; Black patients who are
admitted to lower quality hospitals when there are higher quality hospitals nearby. Studying
these more granular travel patterns is a topic for future research.



Number of Total Number

Black Patients of
Year Patients Hospitals
1993 14,148 239,345 4,864
1994 14,833 242,804 4,861
1995 14,911 244,791 4,837
1996 15,139 244,264 4,788
1997 15,162 238,913 4,722
1998 15,350 239,590 4,705
1999 16,335 243,939 4,669
2000 16,990 249,819 4,662
2001 17,609 250,342 4,643
2002 18,268 255,005 4,553
2003 18,516 252,374 4,471
2004 17,542 239,676 4,497
2005 16,157 223,321 4,414
2006 15,124 204,796 4,253
2007 13,772 192,606 4,185
2008 13,657 188,034 4,154
2009 13,103 175,142 4,077
2010 12,962 172,636 4,037
Total 279,578 4,097,397 6,250

Table 1 Distribution of patients and hospitals across years within study sample.

The sample used is a census of the Medicare fee-for-service population hospitalized for AMI between January 1993 and
December 2010. The sample was further restricted to only patients seen at hospitals that treated at least 10 Medicare
patients for AMIs. The criterion for determining the presence of AMI from the claims was a hospital admission with a
primary diagnosis of AMI, without evidence of an AMI within the prior year.

10



Percent of

Deciles of All Patients Percent Average
Percentage of at Hospital in Average Number  Hospital Size  Number
Black Patients Who Are Min. Max. Urban Stay of (Ptsin of
Black Pct. Pct. Area (Days) patients sample) Hospitals
Lowest Decile 0.05% 0.0% 0.2% 31.15% 4.8 410,070 1,048 2,222
2nd 0.36% 0.2% 0.6% 61.91% 5.7 409,583 2,076 397
3rd 0.81% 0.6% 1.1% 72.38% 5.9 410,591 2,126 379
4th 1.43% 1.1% 1.9% 73.15% 6.3 409,516 2,360 404
5th 2.43% 1.9% 3.0% 70.40% 6.5 410,254 2,664 399
6th 3.62% 3.0% 4.3% 75.90% 6.5 408,457 2,606 362
7th 540% 4.3% 6.8% 80.23% 6.6 409,950 2,499 427
8th 8.24% 6.8% 10.3% 80.44% 7.0 410,904 2,688 410
9th 13.77% 10.3% 17.6% 70.92% 6.8 408,749 2,262 471
Highest Decile 32.18% 17.6% 100.0% 70.86% 6.9 409,323 1,761 811
White Patients 560% 0.0% 98.9% 68.07% 6.2 3,817,819
Black Patients 23.57% 0.0% 100.0% 77.82% 7.2 279,578
Total 6.82% 0.0% 100.0% 68.74% 6.3 4,097,397 2,209 6,283

Table 2 Summary statistics of patients and hospitals by decile of the share of Black AMI

patients admitted

The sample used is a census of the Medicare fee-for-service population hospitalized for AMI between January 1993 and

December 2010. The sample was further restricted to only patients seen at hospitals that treated at least 10 Medicare

patients for AMIs. The criterion for determining the presence of AMI from the claims was a hospital admission with a

primary diagnosis of AMI, without evidence of an AMI within the prior year.
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Early Middle Late
Overall 1999-
(1993-98) (2005) (2006-10)
90 Days
White 19.7% 21.7% 19.8% 17.8%
White (unadjusted) 19.7% 23.1% 20.3% 17.8%
Black 20.7% 22.1% 21.4% 18.8%
Black (unadjusted) 20.8% 24.1% 23.0% 20.1%
White, Admitted to Black Hospitals 20.6% 22.6% 20.8% 18.5%
White, Admitted to Black Hospitals (unadjusted) 20.7% 24.2% 21.3% 18.5%
30 Days
White 14.6% 16.4% 14.6% 13.1%
White (unadjusted) 14.6% 18.3% 15.2% 12.8%
Black 14.6% 15.7% 15.0% 13.1%
Black (unadjusted) 14.6% 18.0% 16.2% 13.3%
White, Admitted to Black Hospitals 15.3% 17.0% 15.3% 13.6%
White, Admitted to Black Hospitals (unadjusted) 15.3% 19.2% 15.9% 13.3%
One Year
White 28.6% 31.2% 28.8% 25.9%
White (unadjusted) 28.6% 31.4% 29.4% 26.9%
Black 32.0% 33.5% 32.8% 29.6%
Black (unadjusted) 32.0% 35.5% 35.7% 33.2%
White, Admitted to Black Hospitals 29.7% 32.4% 30.0% 26.6%
White, Admitted to Black Hospitals (unadjusted) 29.7% 32.8% 30.8% 27.9%

Table 3: Mortality Rates at 30, 90, and one-year horizons by race and hospital admission

patterns

The sample used is a census of the Medicare fee-for-service population hospitalized for AMI between January 1993 and

December 2010. The sample was further restricted to only patients seen at hospitals that treated at least 10 Medicare

patients for AMIs. The criterion for determining the presence of AMI from the claims was a hospital admission with a
primary diagnosis of AMI, without evidence of an AMI within the prior year. Risk-adjustment includes controls vascular
disease, pulmonary disease, dementia, diabetes, renal failure, cancer and the location of the heart-attack within the heart:

anterior, inferior, subendocardial, or a reference “other” category.
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Distribution of Patients by Race (2006-2010)
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Figure 1a-c. Distribution of Black and White patients by percent Black admitted to
hospital.

After discarding hospitals with fewer than 10 patients over the study period, hospitals are ranked by the degree to which

they serve the Black population over the entire study period. The bars titled “Black Patients” indicate the percent of the
Black population that is treated in each grouping of hospitals.
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Comorbidity Index based on 90 Day Mortality (White Pts)
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Figure 2. Index of Comorbidity & AMI severity by percent of admitted patients who are
Black.

Figure reports predicted 90 day mortality for white patients across deciles of percent black. Predicted mortality is
calculated using all the risk-adjusters in the data, including age and sex. Risk-adjustment includes controls vascular

disease, pulmonary disease, dementia, diabetes, renal failure, cancer and the location of the heart-attack within the heart:
anterior, inferior, subendocardial, or a reference “other” category.
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Figure 3: Risk Adjusted Mortality by Hospital Decile and Race

HRR and Risk Adjusted Mortality by Decile Percent Black

22%

N

—

2

o~
1

y Mortality
i
®
1

20.5%

0 Da

20%

19.5%

Risk Adjusted 9

19%

I I I T T T 1 I I I
1 2 3 4 5 6 7 8 9 10

Decile of Percent Black (Hospital)

I \White Patients [ Black Patients
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Risk Adjusted Mortality at Hospitals
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Figure 5: Risk Adjusted 90-Day AMI Mortality

Risk-adjustment includes controls age, sex, vascular disease, pulmonary disease, dementia, diabetes, renal failure, cancer
and the location of the heart-attack within the heart: anterior, inferior, subendocardial, or a reference “other” category.
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Risk Adjusted Rates of Prompt PCI

Asy

<

o~
1

30%

20%

10% -

Risk Adjusted rate of PCl in First 3 Days

T T T !
1998 2000 2005 2010

Year

Black Patients

—— White Patients Treated at Black Hospitals
—— White Patients

Figure 6: Risk Adjusted Rate of Prompt PCI.

Rates of PCI in the first 3 days after hospital admission have climbed dramatically, with Black patients receiving PCI at

rates significantly below Whites. This gap persists through the study period, and does not close in the later years.
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