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Background: Medicare's Hospital Readmissions Reduction Pro-
gram reports risk-standardized readmission rates for traditional
Medicare but not Medicare Advantage beneficiaries.

Objective: To compare readmission rates between Medicare
Advantage and traditional Medicare.

Design: Retrospective cohort study linking the Medicare Pro-
vider Analysis and Review (MedPAR) file with the Healthcare Ef-
fectiveness Data and Information Set (HEDIS).

Setting: 4748 U.S. acute care hospitals.

Patients: Patients aged 65 years or older hospitalized for acute
myocardial infarction (AMI) (n = 841 613), congestive heart fail-
ure (CHF) (n = 1458 652), or pneumonia (n= 2020 365) be-
tween 2011 and 2014.

Measurements: 30-day readmissions.

Results: Among admissions for AMI, CHF, and pneumonia iden-
tified in MedPAR, 29.2%, 38.0%, and 37.2%, respectively, did not
have a corresponding record in HEDIS. Of these, 18.9% for AMI,
23.7% for CHF, and 18.3% for pneumonia resulted in a readmis-
sion that was identified in MedPAR. However, among index ad-
missions appearing in HEDIS, 14.4% for AMI, 18.4% for CHF, and
13.9% for pneumonia resulted in a readmission. Patients in

Medicare Advantage had lower unadjusted readmission rates
than those in traditional Medicare for all 3 conditions (16.6% vs.
17.1% for AMI, 21.4% vs. 21.7% for CHF, and 16.3% vs. 16.4% for
pneumonia). However, after standardization, patients in Medi-
care Advantage had higher readmission rates than patients in
traditional Medicare for AMI (17.2% vs. 16.9%,; difference, 0.3
percentage point [95% CI, 0.1 to 0.5 percentage point]), CHF
(21.7% vs. 21.4%; difference, 0.3 percentage point[Cl, 0.2 to 0.5
percentage point]), and pneumonia (16.5% vs. 16.0%; differ-
ence, 0.5 percentage point [95% CI, 0.4 to 0.6 percentage
point]). Rate differences increased between 2011 and 2014.

Limitation: Potential unobserved differences between
populations.

Conclusion: The HEDIS data underreported hospital admis-
sions for 3 common medical conditions, and readmission rates
were higher among patients with underreported admissions.
Medicare Advantage beneficiaries had higher risk-adjusted 30-
day readmission rates than traditional Medicare beneficiaries.
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Hospital readmissions are common and burden-
some to patients and their caregivers (1) and cost
Medicare $26 billion annually (2). Clinicians, hospitals,
and payers, particularly Medicare, have focused sub-
stantial attention on reducing readmission rates. For in-
stance, the Medicare Hospital Readmissions Reduction
Program (HRRP) penalizes hospitals with worse than ex-
pected 30-day readmission rates for common medical
conditions. In the traditional Medicare program, which
covers more than 65% of all Medicare beneficiaries,
substantial decreases in readmission rates were ob-
served starting in 2010 (3) and persisted each year
through 2015 (4).

The HRRP derives hospitals' readmission rates us-
ing data from traditional Medicare beneficiaries only.
The program does not report readmission rates for per-
sons with other sources of insurance coverage, includ-
ing the rapidly growing Medicare Advantage program.
Therefore, there are limited national data for hospital-
ists, primary care physicians, and postacute care pro-
viders to understand readmission risks for their patients
in Medicare Advantage and how readmission rates may
differ from traditional Medicare beneficiaries. This is im-
portant because one third of Medicare beneficiaries

(about 19 million people) are currently enrolled in
Medicare Advantage (5, 6).

Readmissions are ideal for comparison between
traditional Medicare and Medicare Advantage. Tradi-
tional Medicare generally reimburses providers with
fee-for-service payments that reward the volume and
intensity of care, potentially leading to increased rates
of hospitalizations and readmissions. In contrast, Medi-
care Advantage plans receive capitated payments to
bear the risk of financing covered services and, there-
fore, operate under strong incentives to reduce costs of
care and hospital readmissions. Further, Medicare Ad-
vantage plans may adopt some quality management
tools that are not available in traditional Medicare. For
instance, plans can selectively contract with higher-
performing hospitals or deploy case management and
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care transition programs to patients at high risk for
readmission.

Previous studies have reported lower readmission
rates in Medicare Advantage than traditional Medicare
(7-9), leading some policy observers to conclude that
Medicare Advantage beneficiaries have better post-
acute care outcomes (10). However, these studies have
been limited by the lack of complete and accurate data
on hospitalizations in Medicare Advantage. The Cen-
ters for Medicare & Medicaid Services (CMS) does not
evaluate readmissions in Medicare Advantage and tra-
ditional Medicare using the same data sources and
measure specifications.

Using a novel data linkage, we compared 30-day re-
admission rates after hospitalization for 3 major condi-
tions included in the HRRP—acute myocardial infarction
(AMI), congestive heart failure (CHF), and pneumonia—
between Medicare Advantage and traditional Medicare
beneficiaries from 2011 to 2014. We hypothesized that
readmission rates among traditional Medicare beneficia-
ries are not higher than those among Medicare Advan-
tage beneficiaries, as previously reported.

METHODS
Data

We used the Medicare Provider Analysis and Re-
view (MedPAR) files to identify hospital admissions for
patients in traditional Medicare and those in Medicare
Advantage. Medicare Advantage status was deter-
mined on the basis of the patient's enrollment on the
day of admission. A recent study determined that hos-
pitals that submit MedPAR data for patients in Medicare
Advantage accounted for 92% of Medicare discharges
between 2011 and 2013 (7). Because readmissions may
occur in hospitals that do not report MedPAR data for
Medicare Advantage enrollees (11, 12), we linked Med-
PAR data with Healthcare Effectiveness Data and Infor-
mation Set (HEDIS) records. The HEDIS data include
hospital admissions and discharge dates and an indica-
tor of whether a patient was admitted within 30 days of
discharge at the same or a different hospital. The
HEDIS readmission measure requires continuous en-
rollment in the Medicare Advantage plan for 12 months
before and 30 days after the index admission with no
gap exceeding 45 days. With the exception of private
fee-for-service plans with fewer than 1000 enrollees, all
Medicare Advantage plans must report HEDIS data to
CMS. The Medicare Master Beneficiary Summary File
provided demographic characteristics.

Study Population

We applied the eligibility criteria used in the pub-
licly reported readmission measures developed by
CMS for the HRRP (13-16). For persons aged 65 years
or older, we defined an index admission as any hospi-
talization with a live discharge and a principal diagnosis
of AMI, CHF, or pneumonia from nonfederal, short-
term, acute care hospitals in any state and the District
of Columbia between 1 January 2011 and 30 Novem-
ber 2014 (Supplement, available at Annals.org).
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Outcome

Our outcome was all-cause readmission within 30
days after discharge from an index admission (Supple-
ment Table 1, available at Annals.org). Readmissions
for patients in traditional Medicare were identified from
MedPAR, which is designed to capture all inpatient
claims in traditional Medicare. For patients in Medicare
Advantage, we used both MedPAR and HEDIS and
coded a readmission occurring in either data set (Sup-
plement). We chose this strategy for 2 reasons. First,
MedPAR would not capture readmissions that occur in
hospitals that do not submit MedPAR data. Second, we
have previously found that Medicare Advantage plans
may underreport certain quality measures to HEDIS
(17), suggesting that underreporting of other mea-
sures, such as readmissions, is also possible. Thus, use
of both data sets was designed, to the extent possible,
to address the lack of comprehensive billing data for
patients in Medicare Advantage.

Covariates

Demographic covariates included age (5-year incre-
ments), sex, race/ethnicity, annual household income (es-
timated from residential ZIP codes [18]), education (esti-
mated from the percentage of the population with a
college degree residing in the patient's ZIP code), dual
Medicare-Medicaid coverage, and year of hospital admis-
sion. These covariates expand on those used by CMS in
the HRRP (19-21). Condition-specific comorbid condi-
tions (Supplement Table 2, available at Annals.org) were
classified according to published approaches used in the
HRRP and derived using principal and secondary diagno-
sis codes from the index hospitalization and hospitaliza-
tions in the previous 12 months (Supplement) (13-16).
The CMS uses both inpatient and outpatient claims to
ascertain comorbid conditions; we used only inpatient
claims because outpatient claims are unavailable for
Medicare Advantage (Supplement). A prior analysis
found that inclusion of comorbid conditions from out-
patient data did not result in meaningful changes in
hospitals' risk-standardized readmission rates (22-24).

Statistical Analysis

We used the Neuhaus-Kalbfleisch method (25) to
estimate the within-hospital effect of Medicare Advan-
tage versus traditional Medicare. To do so, we applied
a hierarchical logistic regression model with a random
intercept for the hospital-specific effect and fixed-effect
terms for Medicare Advantage versus traditional Medi-
care status; the sociodemographic characteristics de-
scribed earlier; condition-specific comorbid conditions;
dual Medicare-Medicaid coverage; year of admission;
and the fraction of patients in Medicare Advantage
treated in each hospital for AMI, CHF, or pneumonia.
Observations with missing covariates (<2%) were not
included (Supplement). Accordingly, this analysis esti-
mated the difference on the logit scale in readmission
rates between patients in Medicare Advantage and
those in traditional Medicare admitted to the same hos-
pital (within-hospital effect) while separating the across-
hospital effect. On the basis of this model, we esti-
mated the standardized readmission rates in Medicare
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Advantage and traditional Medicare using predictive
margins (26-28) and subsequently computed the dif-
ference in standardized readmission rates for Medicare
Advantage versus traditional Medicare (Supplement).
We performed sensitivity and subgroup analyses to
assess the robustness of our findings. First, we mod-
eled the outcome without hospital indicators as covari-
ates to estimate the overall contrast of Medicare Ad-
vantage versus traditional Medicare—that is, a mixture
of the within-hospital effect (primary analysis) and the
across-hospital effect. Similarity of this result to the pri-
mary result would suggest that the effect of Medicare
Advantage on readmission is not modified by the ad-
mitting hospital (29). Second, we used a linear proba-
bility model with multiway cluster-robust SEs to account
for both clustering of observations within hospitals and
repeated hospitalizations from the same patient (Sup-
plement). Third, to assess asymmetry resulting from us-
ing both HEDIS and MedPAR to ascertain readmissions

ORIGINAL RESEARCH

in Medicare Advantage but only MedPAR to ascertain
readmissions in traditional Medicare, we repeated the
main analyses by identifying readmissions for Medicare
Advantage beneficiaries in MedPAR alone and in HEDIS
alone and investigated the linkage between MedPAR
and HEDIS data. Fourth, we assessed the robustness of
our findings to potential unmeasured covariates using
the E-value (30, 31), which measures the minimum
strength of association that unmeasured covariates
need to have with Medicare Advantage status and read-
mission to explain our observed effect of Medicare Ad-
vantage on readmission (30) (Supplement). Previous re-
search (7, 8) suggested that 30-day readmission rates
among traditional Medicare beneficiaries are higher than
those among Medicare Advantage beneficiaries. Using
E-values, we examined the sensitivity of our results to un-
measured covariates by assessing whether our observed
30-day readmission rate differences between Medicare
Advantage and traditional Medicare are no worse than

Table 1. Characteristics of Traditional Medicare and Medicare Advantage Beneficiaries Hospitalized for AMI, CHF, or

Pneumonia Between 2011 and 2014*

Characteristic AMI CHF Pneumonia
Traditional Medicare Traditional Medicare Traditional Medicare
Medicare Advantage Medicare Advantage Medicare Advantage
Index admissions with live discharges, n 664 389 242 859 1557 741 477 499 1937710 497 878
Hospitals, n 4329 3048 4673 3727 4721 3899
Beneficiaries, n 615 482 226 131 1111408 347 244 1592 811 427 554
Readmissions, n (%)t
All years 113487 (17.1) 40217 (16.6) 337281 (21.7) 102 093 (21.4) 316 831(16.4) 80 939 (16.3)
2011 32 135(18.5) 9753 (17.6) 94 892 (22.6) 24 687 (22.3) 88897 (17.1) 19590 (17.1)
2012 30043(17.4) 10176 (17.1) 87 345(22.0) 24 619 (21.4) 82 343 (16.6) 19 608 (16.3)
2013 27 702 (16.4) 10 368(16.1) 81 683(21.0) 26 370(21.0) 79 223(15.8) 21422(15.9)
2014 23 607 (15.8) 9920 (15.7) 73 361(20.8) 26 417 (20.9) 66 368 (15.8) 20 319 (15.9)
Mean age (SD), y 78.7 (8.3) 77.5(7.8) 81.2(8.3) 79.9(8.1) 80.7 (8.5) 79.7 (8.2)
Male, % 51.3 53.5 44.3 46.8 45.5 47.5
Race, %
White 84.7 77.9 82.1 74.5 84.6 79.4
Black 7.6 9.6 10.6 14.5 7.6 9.3
Hispanic 4.8 9.1 4.7 8.3 4.8 7.9
Other 2.7 3.2 2.4 2.6 2.9 3.3
Dual Medicare-Medicaid coveraget 19.4 16.7 235 21.2 30.0 241
Mean condition-specific comorbid 4.8 (3.0) 4.5(2.8) 6.1(4.0) 5.8(3.8) 3.1(4.4) 2.5(4.0)
conditions (SD), n
Beneficiaries, by proportion of
population with college degree, %§
<7.1% 23.5 24.3 24.6 25.4 23.6 24.0
7.1%-8.8% 23.4 25.0 24.3 26.4 24.0 26.1
8.9%-10.9% 24.6 24.6 24.7 24.7 24.9 25.3
>10.9% 26.8 24.7 24.8 221 25.8 23.2
Annual household income, %§
<$40 032 23.1 22.8 24.0 24.3 23.8 22.4
$40 032-$50 047 26.2 25.6 25.4 25.0 25.9 25.2
$50 048-$65 109 25.5 27.2 25.2 26.7 25.2 27.3
>$65 109 25.2 24.5 25.4 24.0 25.1 25.2
Geographic region, %
Midwest 26.0 21.2 26.1 21.8 26.0 22.4
Northeast 19.1 22.3 20.1 24.6 18.2 22.3
South 40.2 32.6 40.7 32.1 40.7 30.9
West 14.6 23.9 13.1 21.5 15.1 24.4

AMI = acute myocardial infarction; CHF = congestive heart failure.

* No formal (i.e., null hypothesis testing-based) comparison of baseline characteristics between groups was performed.

T Rates were calculated at the index admission level. The denominator was the total number of beneficiary-index admission pairs, and the numer-
ator was the number of beneficiary-readmission pairs.

f Includes partial and full coverage.

§ Calculated using information at the ZIP code level from the U.S. Census Bureau.
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Table 2. Within-Hospital Effects of Medicare Advantage Versus Traditional Medicare on 30-Day Readmission After AMI, CHF,
or Pneumonia

Condition Risk-Adjusted Readmission Rate Difference (95% Cl),
Rates (95% CI), %* percentage points
Medicare Traditional Within-Hospital Effect of Medicare P Value
Advantage Medicare Advantage vs. Traditional Medicare
AMI 17.2(17.0-17.4) 16.9(16.8-17.0) 0.3(0.1-0.5) 0.002
CHF 21.7 (21.6-21.9) 21.4(21.3-21.5) 0.3 (0.2-0.5) <0.001
Pneumonia 16.5(16.4-16.7) 16.0(15.9-16.1) 0.5(0.4-0.6) <0.001

AMI = acute myocardial infarction; CHF = congestive heart failure.
* Adjusted for age, sex, condition-specific comorbid conditions, socioeconomic status (at the area level rather than the patient level), dual Medicare-

Medicaid coverage status, race/ethnicity, and year of hospitalization.

previously published estimates (7, 8) which we assumed
to be the true differences (noninferiority) (Supplement Ta-
ble 3, available at Annals.org). Fifth, we compared 30-day
readmission rates between traditional Medicare and
Medicare Advantage separately by year. Sixth, we esti-
mated the expected risk for readmission for patients in
Medicare Advantage and those in traditional Medicare by
standardizing to the risk in the entire study population
(Supplement). Finally, we estimated the differences in re-
admission rates between Medicare Advantage and tradi-
tional Medicare among beneficiaries who had not died
before being readmitted within 30 days after discharge
(Supplement).

We used SAS, version 9.4 (SAS Institute), and Stata
15 (StataCorp) for all analyses. All statistical tests were
2-sided at an a level of 0.05.

Ethics
The Institutional Review Board at Brown University
approved this study.

Role of the Funding Source

The National Institute on Aging had no role in the
study design, conduct, or analysis; interpretation and
reporting of the results; or writing of the manuscript.

RESULTS
Linkage Between MedPAR and HEDIS

Among hospitalizations for Medicare Advantage
enrollees who were in a HEDIS-reporting plan during
the 12 months before the index admission, 29.2% of
admissions for AMI, 38.0% for CHF, and 37.2% for
pneumonia (as identified in MedPAR) did not have a
corresponding record in HEDIS. Of these, 18.9% for
AMI, 23.7% for CHF, and 18.3% for pneumonia (Sup-
plement Tables 4a, 4b, and 4c, respectively, available
at Annals.org) resulted in a readmission that was iden-
tified in MedPAR records. In contrast, among the index
admissions in this population that appeared in HEDIS,
14.4% for AMI, 18.4% for CHF, and 13.9% for pneumo-
nia (Supplement Tables 4a, 4b, and 4c, respectively)
resulted in a readmission. When readmissions for pa-
tients in Medicare Advantage were ascertained using
only MedPAR or HEDIS, the unadjusted and adjusted
30-day readmission risks were lower for patients in
Medicare Advantage than traditional Medicare for all 3
conditions (Supplement Table 5, available at Annals
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.org). Supplement Table 6 (available at Annals.org)
shows the agreement between readmissions identified
in MedPAR and HEDIS among index admissions that
were present in both data sources.

Patient Characteristics

Table 1 shows the number of patients hospitalized
and discharged alive with a primary diagnosis of AMI
(n=841613), CHF (n = 1 458 652), or pneumonia (n =
2 020 365) in any of the 4748 eligible hospitals. For all
3 conditions, patients in Medicare Advantage were
slightly younger and less likely to be white than patients
in traditional Medicare hospitalized with the same pri-
mary diagnosis. The proportion of patients with dual
Medicare-Medicaid coverage was higher among tradi-
tional Medicare beneficiaries for all 3 conditions.

30-Day Readmission Rates

Unadjusted 30-day readmission rates were higher
for patients in traditional Medicare than Medicare Ad-
vantage (17.1% vs. 16.6% for AMI, 21.7% vs. 21.4% for
CHF, and 16.4% vs. 16.3% for pneumonia) (Table 1).
However, after risk adjustment, the readmission rates
were higher for patients in Medicare Advantage (17.2%
vs. 16.9% for AMI, 21.7% vs. 21.4% for CHF, and 16.5%
vs. 16.0% for pneumonia) (Table 2). The corresponding
rate differences between Medicare Advantage and tra-
ditional Medicare were 0.3 percentage point (95% Cl,
0.1 to 0.5 percentage point; P= 0.002) for AMI, 0.3
percentage point (Cl, 0.2 to 0.5 percentage point; P <
0.001) for CHF, and 0.5 percentage point (Cl, 0.4 to 0.6
percentage point; P < 0.001) for pneumonia (Table 2).
Among hospitals in which both Medicare Advantage
and traditional Medicare beneficiaries were admitted,
readmission rates were higher for those in Medicare
Advantage in 1098 of 2138 hospitals (51%) after AMI,
1721 of 3373 hospitals (51%) after CHF, and 1920 of
3720 hospitals (52%) after pneumonia.

Changes Over Time

With the exception of AMI in 2011, adjusted read-
mission rates were higher for Medicare Advantage
beneficiaries for each condition in all other years (Fig-
ure). For AMI, the 30-day readmission rate was 0.2 per-
centage point (Cl, —=0.2 to 0.6 percentage point) higher
for traditional Medicare beneficiaries than for Medicare
Advantage beneficiaries in 2011; however, Medicare
Advantage beneficiaries experienced higher rates of
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readmission than did traditional Medicare beneficiaries
in each subsequent year (Figure, top), with the largest
difference in 2014 (0.6 percentage point [Cl, 0.2 to 0.9
percentage point]). For CHF, the adjusted difference in
readmission rates between Medicare Advantage and
traditional Medicare increased from 0.1 percentage
point (Cl, —0.2 to 0.4 percentage point) in 2011 to 0.6
percentage point (Cl, 0.3 to 0.9 percentage point) in
2014 (Figure, middle). For pneumonia, adjusted differ-
ences between Medicare Advantage and traditional
Medicare beneficiaries increased from 0.3 percentage
point (Cl, 0.1 to 0.6 percentage point) in 2011 to 0.6
percentage point (Cl, 0.3 to 0.8 percentage point) in
2014 (Figure, bottom).

Sensitivity and Subgroup Analyses

The E-values for these associations were modest.
An unmeasured covariate would have to be associated
with both Medicare Advantage enrollment and read-
mission risk with relative effects of 1.18 for AMI, 1.21 or
1.42 for CHF, and 1.23 for pneumonia to explain the
superiority estimates for traditional Medicare observed
here and lead to the finding that traditional Medicare is
inferior to Medicare Advantage at the degrees of asso-
ciations observed in previous studies.

Patients in Medicare Advantage had lower ex-
pected risk for readmission than those in traditional
Medicare for all 3 conditions (Supplement Figures 1 to
5, available at Annals.org). Additional sensitivity analy-
ses appear in the Supplement and in Supplement Ta-
bles 7 to 9 (available at Annals.org).

DISCUSSION

Using a novel linkage between MedPAR and HEDIS
records, we found that, between 2011 and 2014, HEDIS
data underreported hospital admissions for 3 common
medical conditions, and admissions that were incor-
rectly excluded had higher readmission rates than
those that appeared in HEDIS data. Despite this, in
analyses using the linkage of HEDIS and MedPAR,
Medicare Advantage beneficiaries had higher 30-day
risk-adjusted readmission rates after AMI, CHF, and
pneumonia than did traditional Medicare benéeficiaries.
Of note, not only were readmission rates higher for
Medicare Advantage than traditional Medicare benefi-
ciaries for each condition in all 4 years (except AMI in
2011), but the difference increased between 2011 and
2014, a period that included early implementation of
the HRRP and initiation of financial penalties in October
2012. By 2014, we detected an increase in readmission
rates of 0.5 to 0.6 percentage point in Medicare Advan-
tage compared with traditional Medicare. This repre-
sents a meaningful difference given that, between 2007
and 2015, readmission rates in the traditional Medicare
population for the 3 conditions decreased by 3.7 per-
centage points (4). These differences translate to an ex-
cess of approximately 2700 readmissions for AMI, 6000
readmissions for CHF, and 12 000 readmissions for
pneumonia for patients in Medicare Advantage during
the study period.

Annals.org

ORIGINAL RESEARCH

Although unadjusted readmission rates were
higher for traditional Medicare beneficiaries, the direc-
tion of the difference reversed after standardization.
This occurred because Medicare Advantage beneficia-
ries have, on average, a lower expected readmission
risk (that is, they are "healthier”). Prior studies have doc-
umented that Medicare Advantage plans enroll benefi-
ciaries with fewer comorbid conditions and that high-
cost beneficiaries switch from Medicare Advantage to

Figure. Time trends in 30-day readmission rates after AMI
(top), CHF (middle), and pneumonia (bottom) in Medicare
Advantage and traditional Medicare.
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AMI = acute myocardial infarction; CHF = congestive heart failure.
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traditional Medicare (32, 33). Our sensitivity analysis us-
ing E-values showed that a covariate with moderate as-
sociation in Medicare Advantage enrollment (relative
risk of at least 1.2 for AMI, 1.4 for CHF, or 1.2 for pneu-
monia) is required to reduce the observed association
between Medicare Advantage enrollment and readmis-
sion risk to previously reported associations (30, 34).
The magnitudes of these E-values imply that the previ-
ously reported differences in readmission rates be-
tween Medicare Advantage and traditional Medicare
and the ones presented in our study are not large in
absolute terms; however, when contextualized in a
large cohort and relative to the national decreases in
readmission rates over time (4), they have important
policy implications (34, 35).

The higher readmission rates in Medicare Advan-
tage are unlikely to be influenced by hospital charac-
teristics. Our within-hospital analyses compared out-
comes for patients in Medicare Advantage and those in
traditional Medicare admitted to the same hospitals,
thus accounting for such a hospital effect. Similarly, our
findings are not likely to be attributable to differences
in observation stays because prior research has found
that such stays do not explain the reduction in readmis-
sions in the traditional Medicare program, and their fre-
quency has increased similarly in Medicare Advantage
and traditional Medicare (4, 36, 37).

Our results contrast with those of previous studies
that have reported lower (7, 9, 38) or statistically similar
(8) readmission rates for Medicare Advantage benefi-
ciaries. Our findings may have differed for 4 main rea-
sons. First, we used more comprehensive data than
prior studies (7, 8), which relied exclusively on Med-
PAR. Using MedPAR alone could miss readmissions for
patients in Medicare Advantage readmitted to a hospi-
tal that did not report MedPAR data. Our approach
captured readmissions that did not generate a MedPAR
record but were available in the Medicare Advantage
plans' HEDIS data. Second, our analyses included co-
morbid conditions from a well-validated model applied
by CMS (16), which we enriched with additional covari-
ates, including socioeconomic status, race/ethnicity,
and dual Medicare-Medicaid coverage. Third, we in-
cluded national data and focused on the 3 conditions
that were publicly reported and included in the HRRP
from 2011 to 2014. Fourth, 2 prior investigations (7, 9)
focused on readmissions among patients discharged to
skilled-nursing facilities or inpatient rehabilitation facil-
ities. The association of Medicare Advantage enroll-
ment with readmission may vary across different clinical
conditions and postacute settings.

Rigorous comparison of clinical performance in
Medicare Advantage and traditional Medicare is a first-
order health policy priority because federal policy has
stimulated enrollment of beneficiaries in Medicare Ad-
vantage plans. Forty percent of all Medicare benéeficia-
ries are projected to be enrolled in Medicare Advan-
tage by 2028 (10, 39). The Medicare Payment Advisory
Commission has estimated that payments for Medicare
Advantage beneficiaries, which were $210 billion in
2017, are higher than those for comparable traditional
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Medicare beneficiaries (6, 40, 41). Therefore, our study
suggests the need to track outcomes for patients in
both insurance programs using comparable methods,
data sources, and risk-adjustment approaches (42).

Our findings also have important implications for
reporting of readmission data and other HEDIS quality
metrics for Medicare Advantage plans. As in our previ-
ous analysis of another HEDIS measure (18), we found
that Medicare Advantage plans' HEDIS data on read-
missions seemed to be inaccurate. Plans incorrectly ex-
cluded hospitalizations that should have qualified for
the readmission measure, and readmission rates were
substantially higher among incorrectly excluded hospi-
talizations. These findings are concerning because
CMS uses HEDIS performance to construct composite
quality ratings and assign payment bonuses to Medi-
care Advantage plans. Our study suggests a need for
improved monitoring of the accuracy of HEDIS data,
particularly the measures' denominators.

Our study had limitations. First, although we used a
claims-based risk-standardization approach similar to
that used by CMS, claims data do not include detailed
measures of health status, function, illness severity, and
social determinants. Second, our study could not iden-
tify the causal mechanisms driving the observed differ-
ences in readmission rates between Medicare Advan-
tage and traditional Medicare. Third, although we used
more comprehensive data sources than prior studies,
some readmissions may not have been captured for
patients in Medicare Advantage and comorbid condi-
tions may not have been equally recorded in Medicare
Advantage and traditional Medicare data. However,
Medicare Advantage plans reimburse hospitals using
the same payment methods and rates as traditional
Medicare, which presumably would reduce incentives
for a given hospital to code comorbid conditions differ-
ently for patients in Medicare Advantage and those in
traditional Medicare admitted with the same condition
(43). Fourth, our findings apply to index hospitalizations
in hospitals that report data for patients in Medicare
Advantage; these hospitals account for 92% of all ad-
missions for traditional Medicare beneficiaries (7). Fifth,
our data lacked detailed information on the type of
Medicare Advantage plan and did not extend beyond
2014. Sixth, Medicare Advantage plans incorrectly ex-
cluded index admissions in HEDIS, and MedPAR may
miss some readmissions for Medicare Advantage but
not traditional Medicare. This potential flaw in the CMS
data would imply that our estimated readmission rates
in Medicare Advantage might be conservative, repre-
senting a lower bound of the underestimated Medicare
Advantage rates. Finally, use of area-level socioeco-
nomic data can result in measurement error and incom-
plete adjustment, and measurement errors in covari-
ates can bias results in either direction (44, 45).

Overall, despite underreporting of readmissions in
HEDIS data and incomplete ascertainment of readmis-
sions for Medicare Advantage beneficiaries in MedPAR
data, we found no evidence that readmission rates for 3
common medical conditions were higher in traditional
Medicare than in Medicare Advantage. Patients in tra-
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ditional Medicare discharged between 2011 and 2014
with a primary diagnosis of AMI, CHF, or pneumonia
did not have higher risk-adjusted rates of readmission
within 30 days than patients in Medicare Advantage.
Incorporating outcomes for Medicare Advantage ben-
eficiaries into hospital performance measures would al-
low for more comprehensive quality assessments.
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