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Abstract
Since the implementation of Medicare’s Hospital Readmissions Reduction Program (HRRP), safety-net hospitals have received a
disproportionate share of financial penalties for excess readmissions, raising concerns about the fairness of the policy. In
response, the HRRP now stratifies hospitals into five quintiles by low-income Medicare (dual Medicare–Medicaid eligible) stay
proportion and compares readmission rates within quintiles. To better understand the potential effects of the revised policy, we
used difference-in-differences models to compare changes in 30-day readmission, 30-day mortality, and 90th-day community-
dwelling rates after discharge of fee-for-service Medicare beneficiaries hospitalized for acute myocardial infarction, heart failure
and pneumonia during 2007-2014, for hospitals in the highest (N = 677) and lowest (N = 678) dual-proportion quintiles before
and after the original HRRP implementation in fiscal year 2013. We find that high dual-proportion hospitals lowered read-
missions for all three conditions, while their patients’ health outcomes remained largely stable. We also find that for heart
failure, high dual-proportion hospitals reduced readmissions more than low dual-proportion hospitals, albeit with a relative
increase in mortality. Contrary to concerns about fairness, our findings imply that, under the original HRRP, high dual-
proportion hospitals improved readmissions performance generally without adverse effects on patients’ health. Whether these
gains could be retained under the new policy should be closely monitored.
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Introduction

Hospitals that treat high proportions of low-income pa-
tients have been disproportionately penalized under the
Hospital Readmissions Reduction Program (HRRP), raising
concerns about the equity of the policy aswell as the possibility
of inadvertent harm to vulnerable populations.1-3 The HRRP,
implemented in fiscal year (FY) 2013, is a mandatoryMedicare
pay-for-performance program that penalizes hospitals with
higher-than-expected 30-day readmission rates for several
conditions.4 Under the original penalty formula, hospitals’
readmission rates were adjusted for medical risk factors (i.e.,
age, sex, and comorbidities) and compared to national aver-
ages.4 Hospitals with higher-than-expected readmission rates
are assessed penalties of up to 3% of Medicare fee-for-service
base operating diagnosis-related group payments.4

In the first years of the policy’s implementation, several
studies found that hospitals treating low-income patients were
penalized more often.1-3 At the same time, researchers worried
that the higher readmission rates at such hospitals were due in
part to factors outside the hospitals’ control, such as patients’
limited access to post-discharge care services and lower social
supports.5,6 They also worried that the substantial HRRP
penalties may further strain these hospitals’ financial ability to
provide key safety-net services to low-income populations.7-9

Given these concerns, the Centers for Medicare and
Medicaid Services (CMS) modified the policy beginning in
FY 2019. The HRRP now stratifies hospitals into five
quintiles based on the proportion of Medicare fee-for-service
and managed care inpatient stays where the patient is dually
eligible for both Medicare and full-benefit Medicaid
(a surrogate for low-income status), and then compares re-
admission rates among hospitals within each quintile.10

However, in the new stratified penalty formula, differences
in performance between hospitals with high and low pro-
portions of dual eligible beneficiaries will cease to influence

penalties even if they may remain substantial, raising
questions about diminished incentives for within-strata im-
provement going forward.

Most of the extant research on the effects of the HRRP has
focused on the original HRRP methodology. The few key
studies examining the new stratified methodology primarily
focused on changes in the penalty itself.5,11,12 In this paper, we
aim to answer two principal questions: First, were hospitals
with high proportions of dual eligible Medicare beneficiaries
already reducing admission rates before the enactment of the
stratified methodology? Second, if so, did the practices im-
plemented by these hospitals to reduce readmissions adversely
affect a range of relevant post-discharge patient outcomes? To
answer these questions, we needed to use data collected prior to
the implementation of the new stratified methodology without
its associated potential change in incentives across hospital
strata. Therefore, we retroactively applied the stratification
methodology to hospitals subject to the HRRP at its inception
(FY 2013) and investigated how readmission rates and other
key patient outcomes changed at hospitals in the highest vs
lowest dual eligible beneficiary proportion quintiles from 2007
to 2014. In agreement with prior HRRP studies, we included
post-discharge 30-day mortality among our outcomes.13,14

Additionally, we included community-dwelling status after
hospital discharge, a proxy measure of functional status for
older adults that could be influenced by changes in hospital
admissions and transitional care policy but has not been ex-
plored in previous HRRP research, although other research on
older adults have already studied it.15-17

The study included three time periods of interest: pre-
HRRP, the period before the legislation authorizing the
HRRP was passed (January 2007 to March 2010); HRRP
anticipation, the period after the legislation was passed but
before the HRRP was implemented (April 2010 to Sep-
tember 2012); and the HRRP implementation period of the
original penalty system (October 2012 to November 2014).

What do we already know about this topic?
Medicare’s Hospital Readmissions Reduction Program (HRRP) now stratifies hospitals into five quintiles of Medicare–
Medicaid dual eligible stays and compares readmission rates within quintiles, in response to safety-net hospitals having
received disproportionate financial penalties for excess readmissions.
How does your research contribute to the field?
We compare changes in 30-day readmission, 30-day mortality, and 90th-day community-dwelling rates for HRRP-targeted
Medicare patients between hospitals in the highest and lowest dual eligible quintiles before and after the original HRRP
implementation in fiscal year 2013, to better understand the potential effects of the revised policy.
What are your research’s implications towards theory, practice, or policy?
Our findings imply that, under the original HRRP, hospitals with high proportions of dual eligible beneficiaries improved
readmissions performance generally without adverse effects on health. The effects of the new policy should be closely
monitored to ensure these gains are retained in the future.
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Additionally, we compared the highest and lowest dual-
proportion quintiles of hospitals in terms of their patient
populations, organizational and financial characteristics,
and changes in penalty status between the old and new
HRRP methodologies. We studied hospitalizations for the
three conditions subject to the HRRP from its inception:
acute myocardial infarction (AMI), heart failure (HF), and
pneumonia.

Methods

Setting and Population

The study included hospitals subject to the HRRP in FY
2013. We analyzed index hospital stays by fee-for-service
Medicare beneficiaries aged 65 and older with a principal
diagnosis of AMI, HF, or pneumonia and dates of discharge

Table 1. Hospital Characteristics and Baseline Risk-Adjusted Patient Outcomes by Hospital’s Medicare–Medicaid Dual Eligible Proportion
Quintile.

Hospitals by Dual Eligible Proportion Quintile (1 = Lowest; 5 = Highest)

1 2 3 4 5

Hospital characteristics:
Hospitals, number 678 678 677 678 677a

Percentage of dual eligible Medicare staysb,
mean (SD)

9.8 (3.4) 16.5 (1.3) 21.1 (1.5) 27.6 (2.4) 47.0 (14.2)

Number of beds, mean (SD) 208 (207) 260 (229) 260 (238) 223 (221) 215 (238)
Location, %
Urban 88.9 79.2 68.7 57.5 64.5
Rural 11.1 20.8 31.3 42.5 35.5

Medical school affiliation, %
Major, limited, or graduate 25.5 33.5 35.2 30.4 29.6
No affiliation 74.5 66.5 64.8 69.6 70.4

Ownership status, %
For-profit 31.9 15.2 16.4 18.4 26.9
Nonprofit 56.6 69.8 63.2 61.4 43.3
Government 9.3 14.2 20.4 19.9 29.4
Physician-owned 2.2 .9 .0 .3 .3

All-payer profit margin, %, mean (SD) 10.8 (21.2)
(N = 646)

5.0 (17.3)
(N = 664)

3.8 (11.4)
(N = 660)

3.2 (11.6)
(N = 662)

.0 (15.8)
(N = 632)

Proportion of uncompensated care cost among
total incomec, %, mean (SD)

3.1 (2.2)
(N = 636)

4.5 (2.9)
(N = 660)

5.1 (5.0)
(N = 657)

5.5 (4.9)
(N = 653)

9.2 (46.3)
(N = 615)

Baseline patient outcomesd:
30-day unplanned readmission rate, %
AMI 17.1 17.4 18.1 19.6 22.2
HF 21.7 22.2 22.9 24.3 26.4
Pneumonia 16.5 17.0 17.5 18.6 20.2

30-day post-discharge mortality rate, %
AMI 7.4 7.4 7.4 7.6 7.0
HF 8.5 8.5 8.3 8.2 7.3
Pneumonia 7.9 8.2 8.2 8.5 8.1

Community-dwelling rate on the 90th day after discharge, %
AMI 56.8 55.3 54.5 52.4 50.3
HF 45.9 43.6 42.8 40.4 38.8
Pneumonia 52.9 49.5 47.9 45.5 42.7

aOne (1) hospital in quintile 5 was not matched with the 2012 POS file data.
bProportion of Medicare fee-for-service and managed care stays in a specific hospital, where the patient was dually eligible for Medicare and full-benefit Medicaid
in the month of discharge, calculated during January 1, 2009–June 30, 2011. Under the HRRP, FY 2013 penalties were calculated based on readmission rates
during July 1, 2008–June 30, 2011. Therefore, ideally, we wanted to use the information on dual eligibility status for hospitalized patients during this entire period.
However, we did not have hospitalized patients’ dual eligibility status data for July–December 2008, which led us to use such data during January 1, 2009–June 30,
2011 to calculate the proportions of dual eligible beneficiaries for the study hospitals. Given that the hospitals’ case mixes should have remained fairly stable
during such a narrow window of time, it is extremely unlikely that the hospitals’ dual eligible proportions and classification across quintiles would have changed
significantly with the addition of patients’ dual eligibility status data from the last six months of 2008.
cOnly for hospitals with positive income and non-negative uncompensated care cost.
dBaseline is the pre-HRRP period. Risk-adjusted with age, gender, and comorbidities.
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between January 1, 2007 and November 30, 2014 (September
30, 2014 for the post-discharge 90th-day community-dwelling
rate). Per the HRRP, we excluded beneficiaries who died during
hospitalization;whowere discharged to another hospital, released
against medical advice, hospitalized for more than 365 days, or
discharged for the same condition in the preceding 30 days; and
who had discontinuous Medicare Part A and B enrollment in the
year before or month after the index hospitalization. For each
hospital admission, we obtained information on the index hos-
pitalization and outcome measures defined below.

Data Sources

We used the 2007-2014 Medicare Provider and Analysis
Review (MedPAR) files, which contain information on 100%
fee-for-service hospitalizations, and the Master Beneficiary
Summary Files (MBSF) to obtain demographic, clinical and
enrollment information (including full-benefit Medicaid status)
on Medicare beneficiaries. We used the Minimum Data Set,
which provides information on nursing home stays, to obtain
information on whether study beneficiaries dwelled in a care
facility vs the community. We used the 2012 Medicare Pro-
vider of Services (POS) file to obtain hospital organizational
characteristics (e.g., teaching status) and the Medicare Health-
care Cost Report Information System data to obtain information
on hospital financial characteristics (e.g., profit margin).18,19

We obtained hospitals’ HRRP eligibility and actual FY
2013 penalty status from the CMS,20 and calculated hospi-
tals’ proportions of dual eligible beneficiaries for the corre-
sponding time period using the MBSF (see Table 1 for
details). Note that Maryland hospitals were not included, as
the state is exempt from the HRRP policy.21

Measures

Outcomes included: (1) all-cause unplanned readmission rate
within 30 days after the index discharge (defined per HRRP),
(2) all-cause mortality rate within 30 days after the index
discharge, and (3) community-dwelling rate on the 90th day
after the index discharge (a proxy measure of functional sta-
tus). We considered Medicare beneficiaries to be community-
dwelling if they were alive and not in a hospital or post-acute
care facility, or not taking home health services.

Other variables included in the models included demo-
graphics (age and gender) and comorbidities (see Supple-
mentary Appendix Table A1 for a list of comorbidities). We
ascertained comorbidities from MedPAR secondary diag-
noses present at discharge, adapting definitions used in
Medicare’s risk adjustment approach under the HRRP.22 We
included up to nine comorbidities, given recent concerns
about bias due to upcoding when more fields are included.23

Statistical Analyses

First, we compared hospital and patient characteristics for
hospitals in the highest, middle, and lowest quintiles. We also

compared the penalty status of hospitals under the old and
new methodologies across the quintiles.

Next, we used difference-in-differences models to com-
pare changes from the pre-HRRP period to the HRRP im-
plementation period in study outcomes (readmission,
mortality, and community-dwelling rates) among the highest
vs lowest quintile hospitals. To capture differential changes in
outcomes between hospitals with high vs low dual propor-
tions, our models included interactions between quarter in-
dicators in the anticipation and implementation periods and
hospital dual-proportion quintile. We also controlled for
patient-level covariates (age, gender, and comorbidities) and
season and hospital fixed effects. Because some trends in
outcomes may have been already differing for the highest vs
lowest quintile hospitals prior to the HRRP, our models also
included a quintile-specific linear time trend, allowing pre-
HRRP trends (slope) and any changes in outcomes (intercept)
to differ by hospital dual eligible quintile (see Technical
Appendix). We conducted event study analyses in order to
flexibly examine changes in outcomes after the HRRP and to
examine the extent to which the outcome trends of the highest
vs lowest dual eligible quintile hospitals were parallel in the
pre-HRRP period, a critical assumption of the difference-in-
differences models (also see Technical Appendix).

We used linear regression models, which, given the
presence of interactions, are more straightforward and easier
to interpret than nonlinear models.24 All models employed
cluster-robust standard errors at the hospital level, allowing
for correlation of regression errors within hospitals. We
provide model specifications and outcome trend analyses in
the Technical Appendix.

We performed all analyses using Stata, version 14. The
study was deemed exempt by the Cedars Sinai and USC IRBs
and was approved after expedited review by the UMN and
UCLA IRBs.

Results

Comparing Characteristics of Highest vs Lowest
Quintiles of Hospitals

In FY 2013, 3388 hospitals were subject to the HRRP, resulting
in 677 or 678 hospitals per dual-proportion quintile. The mean
dual eligible proportion was 9.8% for hospitals in the lowest
quintile and 47.0% for hospitals in the highest quintile.

Characteristics of hospitals across dual-proportion quin-
tiles are compared in Table 1. Compared to hospitals in the
lowest quintile, those in the highest quintile were more likely
to be rural (35.5% vs 11.1%), more likely affiliated with
medical schools (29.6% vs 25.5%), and less likely for-profit
(26.9% vs 31.9%). Highest quintile hospitals had worse fi-
nancial performance compared to those in the lowest quintile,
including a much lower all-payer profit margin (mean .0% vs
10.8%) and spent proportionally more revenue on uncom-
pensated care (mean 9.2% vs 3.1%).

4 INQUIRY



Compared to Medicare beneficiaries treated at the
lowest quintile hospitals, those treated at the highest
quintile hospitals were more likely to be female (57.5% vs
51.8%) and non-white (33.9% vs 7.5%); the mean number

of comorbidities was similar (both mean 2.1). (Supple-
mentary Appendix Table A1)

Finally, if the revised penalty methodology had been
implemented in FY 2013, 31 of 2214 hospitals (1.4%) that
were penalized in FY 2013 would not have been penalized;
all these hospitals were in the highest dual-proportion
quintile. Conversely, 412 of 1173 hospitals (35.12%) that
were not penalized in FY 2013 would have been penalized
under the revised policy; 167 of these were in the lowest
dual-proportion quintile. (Supplementary Appendix Table
A2)

Compared to other hospitals in the sample, those hospitals
that would have benefited from the revised methodology were
more likely to be rural, less likely to be medical school-
affiliated and had poorer financial performance. (Supple-
mentary Appendix Table A2)

Comparing Highest vs Lowest Quintiles of Hospitals
on Trends in Patient Outcomes Under the HRRP

30-Day post-discharge readmission rate. At baseline (pre-
HRRP), beneficiaries at hospitals in the highest quintile
had higher risk-adjusted readmission rates than those at
hospitals in the lowest quintile for all three conditions (22.2%
vs 17.1% for AMI; 26.4% vs 21.7% for HF; 20.2% vs 16.5%
for pneumonia). (Table 1)

Figure 1 shows the trends of risk-adjusted readmission
rates for AMI, HF, and pneumonia in hospitals in the highest,
middle, and lowest quintiles. Pre-HRRP readmission rates
were highest at the highest quintile and lowest at the lowest
quintile hospitals. Between pre-HRRP and HRRP im-
plementation, readmissions decreased for all three conditions
and across all hospital quintiles. However, readmissions
decreased more for hospitals in the highest quintile as
compared to the lowest quintile, resulting in the reduction of
the gap. Linear model results (Table 2) confirmed that, in the
highest quintile hospitals, readmissions declined significantly
between the pre-HRRP period and the implementation period
for all three conditions (�3.3 percentage points change, p =
.004 for AMI;�3.5 percentage points change, p<.001 for HF;
and �1.3 percentage points, p = .019 for pneumonia; the
relative change to baseline was 14.9%, 13.3%, and 6.4%,
respectively). At the lowest quintile hospitals, however, re-
admission rates declined significantly only for HF and
pneumonia (�1.5 percentage points, p = .003 for HF,
and �1.5 percentage points, p = .006 for pneumonia; the
relative change to baseline was 6.9% and 9.1%, respectively).
The difference in the rate of decline between the highest and
lowest quintile hospitals, that is, the difference-in-differences
estimate, was only significant for HF (�1.9 percentage
points, p = .020; or 7.2% relative to the highest quintile
hospitals’ baseline), suggesting that, under the original
HRRP, the highest quintile hospitals decreased their HF re-
admission rates significantly more than the lowest quintile
hospitals.

Figure 1. Risk-adjusted quarterly 30-day readmission rates (2007–
2014) for AMI, HF, and pneumonia, by hospital’s dual eligible quintile.
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30-Day post-discharge mortality rate. During the baseline (pre-
HRRP) period, beneficiaries treated at the highest quintile
hospitals had lower risk-adjusted mortality rates for AMI
(7.0% vs 7.4%) and HF (7.3% vs 8.5%) but higher rates for
pneumonia (8.1% vs 7.9%) than those treated at lowest
quintile hospitals. (Table 1)

Figure 2 depicts the risk-adjusted mortality rate trends
during the study period for the three conditions and across
highest, middle, and lowest hospital dual eligible quintiles.
Pre-HRRP mortality rates were lower for AMI and HF but
higher for pneumonia at the highest dual-proportion quintile
hospitals compared to lowest dual-proportion quintile
hospitals. Between the pre-HRRP period and the end of the
HRRP implementation period, there was little or no change
in mortality for AMI and pneumonia, across all dual eligible
quintiles. However, there was divergent trend in mortality
for HF between the highest vs lowest dual-proportion
quintile hospitals. Results of linear models (Table 2) con-
firmed the non-significant trends for AMI and pneumonia.
Models also showed that, for HF, the divergent trends were
due to an increase in mortality at hospitals in the highest
dual-proportion quintile relative to the linear pre-HRRP
time trend (1.4 percentage point change, p<.001; 19.2%

relative change to baseline). The difference in rates of
change (i.e., the difference-in-differences) between the
mortality of the highest and lowest dual-proportion quintile
hospitals was also significant for HF (1.3 percentage point
change, p = .006; 17.8% relative to the highest quintile
hospitals’ baseline).

90th-day post-discharge community-dwelling rate. At the base-
line, patients in the highest quintile hospitals had lower rates
of community dwelling on the 90th day after discharge than
those in the lowest quintile hospitals for all three conditions
(50.3% vs 56.8% for AMI; 38.8% vs 45.9% for HF; 42.7% vs
52.9% for pneumonia). (Table 1)

Figure 3 illustrates the trends of community-dwelling rates
on the 90th day after discharge for the three conditions and
across hospital quintiles. During the pre-HRRP period, rates
of community-dwelling were lowest at the highest dual-
proportion quintile hospitals, and the rates were highest at
the lowest dual-proportion quintile hospitals. Models sug-
gested that relative to the linear pre-HRRP time trend, there
were significant increases for AMI and HF at hospitals in
both the lowest and highest dual-proportion quintiles (3.8
and 3.6 percentage points, respectively, for AMI, p<.001

Table 2. Differential Changes in Risk-Adjusted Health Outcomes Between Highest vs Lowest Quintile Hospitals during the HRRP
Implementation Period.

AMI HF Pneumonia

30-day unplanned readmission rate
Hospitals, number 3163 3231 3247
Index hospitalizations, number 1,307,188 3,006,444 2,468,730
Percentage point difference, Quintile 1 hospitals (lowest dual
proportion); mean (95% CI), P-value

�.7 (�2.0 to .5),
p = .258

�1.5 (�2.5 to �.5),
p = .003

�1.5 (�2.5 to �.4),
p = .006

Percentage point difference, Quintile 5 hospitals (highest dual
proportion); mean (95% CI), P-value

�3.3 (�5.5 to �1.0),
p = .004

�3.5 (�4.8 to �2.2),
p < .001

�1.3 (�2.4 to �.2),
p = .019

Differential percentage point difference, between Quintile 5 and
Quintile 1 hospitals; mean (95% CI), P-value

�2.5 (�5.1 to .0),
p = .052

�1.9 (�3.6 to �.3),
p = .020

.1 (�1.4 to 1.7),
p = .854

30-Day post-discharge mortality rate
Hospitals, number 3163 3231 3247
Index hospitalizations, number 1,307,188 3,006,444 2,468,730
Percentage point difference, Quintile 1 hospitals (lowest dual
proportion); mean (95% CI), P-value

.1 (�.7 to .9),
p = .764

.0 (�.6 to .7),
p = .960

.1 (�.6 to .8),
p = .715

Percentage point difference, Quintile 5 hospitals (highest dual
proportion); mean (95% CI), P-value

.6 (�.9 to 2.0),
p = .428

1.4 (.7 to 2.1),
p < .001

.6 (�.2 to 1.5),
p = .139

Differential percentage point difference, between Quintile 5 and
Quintile 1 hospitals; mean (95% CI), P-value

.5 (�1.2 to 2.1),
p = .582

1.3 (.4 to 2.3),
p = .006

.5 (�.6 to 1.6),
p = .358

Community-dwelling rate on the 90th day after discharge
Hospitals, number 3163 3231 3247
Index hospitalizations, number 1,282,103 2,950,933 2,432,959
Percentage point difference, Quintile 1 hospitals (lowest dual
proportion); mean (95% CI), P-value

3.8 (2.2 to 5.3),
p < .001

4.4 (3.2 to 5.6),
p < .001

.5 (�.8 to 1.7),
p = .484

Percentage point difference, Quintile 5 hospitals (highest dual
proportion); mean (95% CI), P-value

3.6 (1.1 to 6.0),
p = .004

3.9 (2.3 to 5.4),
p < .001

.8 (�.7 to 2.4),
p = .296

Differential percentage point difference, between Quintile 5 and
Quintile 1 hospitals; mean (95% CI), P-value

�.2 (�3.1 to 2.7),
p = .888

�.5 (�2.5 to 1.4),
p = .587

.4 (�1.6 to 2.4),
p = .715

6 INQUIRY



Figure 2. Risk-adjusted quarterly 30-day post-discharge mortality
rates (2007–2014) for AMI, HF, and pneumonia, by hospital’s dual
eligible quintile.

Figure 3. Risk-adjusted quarterly community-dwelling rates on the
90th day after discharge (2007–2014) for AMI, HF, and pneumonia,
by hospital’s dual eligible quintile.
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and p = .004, and 4.4 and 3.9 percentage points respectively
for HF, both p<.001; relative change to baseline was, re-
spectively, 6.7% and 7.2% for AMI, and, respectively, 9.6%
and 10.1% for HF) but not significant for pneumonia.
However, the difference in rates of change under the HRRP
between the highest and lowest dual-proportion quintile
hospitals (i.e., difference-in-differences) was not significant
for any condition. (Table 2)

Discussion

The current study, which compares hospitals subject to the
HRRP in FY 2013 across quintiles with the highest and
lowest proportions of dually eligible beneficiaries, has several
notable findings. First, hospitals in the highest quintile had
higher readmission rates over the study period, and worse
financial performance. Further, if the revised policy had been
implemented in 2013, few of these hospitals would have
changed status from penalized to non-penalized. However,
hospitals relieved from the penalties would have been among
the most financially vulnerable ones. Recent research found
an actual redistribution of penalties from the lowest dual
eligible quintile hospitals to the highest quintile ones under
the 2019 revised policy, although the change in penalty
amount was likely small for many hospitals.5,12 Thus, the new
policy may achieve a modest Robin Hood effect, but longer-
term studies are necessary to understand its consequences.

Second, the study shows several significant changes in
readmission rates and other outcomes between the pre-HRRP
period and the first few years of the HRRP implementation,
outlined below.

Given the pressures to decrease 30-day readmission rates
brought on by the HRRP, we found, unsurprisingly, that
readmission rates decreased significantly for all hospitals,
irrespective of the proportion of dual eligible patients served.
Reductions in readmissions were more pronounced at hos-
pitals in the highest dual-proportion quintile, resulting in a
narrowing of the gap between the highest and lowest quintile
hospitals, especially for HF. Further, we found that, for AMI
and pneumonia, trends in 30-day mortality were similar and
relatively stable across hospital quintiles. However, for HF,
mortality rates were lowest but increased more at the highest
quintile hospitals during the study period. Hospitals in both
the highest and lowest quintiles increased community-
dwelling rates on the 90th day after discharge for AMI and
HF, relative to the linear pre-HRRP time trend, but the gaps
remained stable across hospital quintiles, with the highest
dual eligible quintile hospitals still trailing the lowest ones in
performance.

The finding that readmission rates declined following the
HRRP implementation is in line with prior research,13,25,26

although whether the HRRP was responsible for the decline
vs other factors (e.g., regression to the mean or more intensive
coding of patient diagnoses in the hospital) remains
unclear.23,27 Additionally, the current study suggests that the

hospitals with the highest dual eligible patient proportions
have reduced their readmission rates successfully under the
original HRRP and even more so for HF than the hospitals
with the lowest dual eligible proportions. Prior research has
shown that readmission rates have decreased more at safety-
net hospitals than at non-safety-net hospitals during the first
years after HRRP implementation.3 However, this research
has used a different definition for safety-net hospitals fol-
lowing the new stratified HRRP policy, that is, the hospitals
with the highest dual eligible patient proportions. Moreover,
while there is a degree of overlap, recent research has shown
that different safety-net hospital definitions result in hospitals
with different vulnerabilities being identified as safety-net
hospitals.28 Thus, our study is among the first to show the
effects of the HRRP on hospitals with high vs low dual el-
igible proportions of beneficiaries. Specifically, we show that
the original HRRP policy appeared to have been effective in
reducing readmissions for the highest dual-proportion hos-
pitals and narrowing the gap in HF readmissions between the
highest and lowest dual-proportion hospitals, generally
without major negative effects on patient outcomes, except
for a relative increase in HF mortality.

While it is reassuring that the reduction in readmissions in
the highest dual-proportion quintile hospitals was not asso-
ciated with worsening outcomes for AMI and pneumonia, the
relative increase in HF mortality rates accompanying the
relative decrease in HF readmission rates at the highest vs
lowest quintile hospitals is notable, adding to the inconsistent
prior literature. Several studies have shown mortality in-
creases under the HRRP despite divergent conclusions. Some
research pointed out that the HRRP may have the unintended
consequence of increasing mortality for HF patients.29

However, other research found that changes in HF mortal-
ity were nearly identical at penalized and non-penalized
hospitals under the HRRP, suggesting that the HRRP pen-
alties may not explain the increasing HF mortality.30 Instead,
other Medicare policies, such as the TwoMidnight Rule, may
have shifted lower-acuity care from inpatient to outpatient
settings.31 Other research also found that HF mortality rates
were already increasing even before the HRRP.14 Thus,
further studies are needed to clarify whether the HRRP may
indeed result in inadvertent harm to vulnerable populations or
whether other mechanisms for increased HF mortality are at
play.

The diverse findings suggest that the new policy may have
several potential trade-offs. On one hand, as discussed, the
new methodology may achieve a modest effect mitigating the
inequitable treatment of hospitals serving high proportions of
vulnerable populations. On the other hand, given that hos-
pitals are now compared within their peer group, it remains to
be seen if the new stratified methodology will retain the gains
under the original HRRP. Under the new stratified method-
ology, a hospital’s own readmission rates relative to its peer
group will determine the size of the penalty, if any; however,
differences in performance between hospitals with high and
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low proportions of dual eligible beneficiaries will cease to
influence penalties. Therefore, it will be important to monitor
future changes in peer group performance to evaluate whether
changes in performance across peer groups warrant further
policy modifications.

The study has several limitations. First, because the HRRP
was a national policy, there is no optimal control group of
hospitals that were unaffected by the HRRP; thus, we cannot
directly assess any causal effect of the HRRP on outcomes of
hospitals in different dual eligible quintiles. Second, analyses
were limited to three prevalent conditions included in the
HRRP, and to Medicare fee-for-service beneficiaries; thus,
results cannot be generalized to other conditions or pop-
ulations (e.g., non-HRRP conditions or Medicare Advantage
beneficiaries). Third, there may be other health outcomes
affected for patients in high dual-proportion hospitals that are
unobservable within Medicare data.

Despite these limitations, taken together, our results
suggest that hospitals serving high proportions of dual el-
igible beneficiaries were lowering readmission rates under
the original HRRP, without widespread adverse effects on
major health outcomes, although the relative increase in HF
mortality accompanying the relative decrease in HF re-
emissions between the highest vs lowest dual-proportion
hospitals warrant the need for future research. The new
methodology intends to lighten the HRRP burden on hos-
pitals serving a high proportion of low-income patients, but
its effects on quality across hospital peer groups should be
closely monitored in the future to ensure that hospitals
serving vulnerable populations maintain these initial gains
in readmissions reduction.
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