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Objective. To determine the effects of including diagnostic and utilization data from a
secondary payer on readmission rates and hospital profiles.
Data Sources/Study Setting. Veterans Health Administration (VA) and Medicare
inpatient and outpatient administrative data for veterans discharged from 153 VA hos-
pitals during FY 2008–2010 with a principal diagnosis of acute myocardial infarction,
heart failure, or pneumonia.
Study Design. We estimated hospital-level risk-standardized readmission rates
derived using VA data only. We then used data from both VA and Medicare to reesti-
mate readmission rates and compared hospital profiles using two methods: Hospital
Compare and the CMS implementation of the Hospital Readmissions Reduction
Program (HRRP).
Data Collection/Extraction Methods. Retrospective data analysis using VA hospi-
tal discharge and outpatient data matched with Medicare fee-for-service claims by
scrambled Social Security numbers.
Principal Findings. Less than 2 percent of hospitals in any cohort were classified dis-
cordantly by the Hospital Compare method when using VA-only compared with VA/
Medicare data. In contrast, using the HRRPmethod, 13 percent of hospitals had differ-
ences in whether they were flagged as having excessive readmission rates in at least one
cohort.
Conclusions. Inclusion of secondary payer data may cause changes in hospital pro-
files, depending on the methodology used. An assessment of readmission rates should
include, to the extent possible, all available information about patients’ utilization of
care.
Key Words. Readmissions, Veterans Affairs (U.S.), quality assessment, public
reporting, Medicare

Hospital readmission has received increased attention from policy makers
and researchers since the finding that unplanned readmissions cost Medi-
care $17.4 billion in 2004 ( Jencks, Williams, and Coleman 2009). Rates of
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30-day readmissions for selected medical conditions are now publicly
reported for hospitals reimbursed by Medicare (i.e., those acute hospitals in
the Inpatient Prospective Payment System [IPPS]; Centers for Medicare
and Medicaid Services 2012a), and for Veterans Health Administration (VA)
hospitals. As of October 2012, the Centers for Medicare and Medicaid Ser-
vices (CMS), through the Hospital Readmissions Reduction Program
(HRRP), began to reduce payments to IPPS hospitals with excess readmis-
sions among patients initially hospitalized for acute myocardial infarction
(AMI), heart failure (HF), or pneumonia (PN; Centers for Medicare and
Medicaid Services 2012a; Kocher and Adashi 2011). The estimated reduc-
tion in payments during the first year of the program was $280 million
(Federal Register 2012).

These developments necessitate accurate estimation of readmission
rates. However, fragmentation of health care delivery across multiple health
care systems and payers may make it difficult to track a patient’s history of
inpatient admissions and readmissions comprehensively. For instance,
among Medicare beneficiaries, only 11 percent have their health care paid
by Medicare alone; 15 percent have supplemental coverage through Medic-
aid, 34 percent through private employer-sponsored plans, and the remain-
der through other federal plans or self-purchased (Kaiser Family Foundation
2009). VA enrollees frequently receive health care through their Medicare
benefits. Of the one-third of veterans eligible for both VA and Medicare, 46
percent use both for outpatient care, and more than 60 percent receive
Medicare-reimbursed inpatient care (Hynes et al. 2007). Although prior
studies have described the importance of using multiple data sources to esti-
mate the disease burden of a population (Byrne et al. 2006; Rosen et al.
2005), and others have calculated readmission rates using multiple payer
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data from the Healthcare Cost and Utilization Project (HCUP; Wier et al.
2011), no studies to date have directly examined the effects of including
readmissions data from an additional payer.

The goal of this study was to investigate the effects of including outside
payer data in an assessment of a health care system’s readmission rates. We
conducted this study in the VA as it has comprehensive inpatient and outpa-
tient administrative data that can be readily linked to Medicare claims. Com-
pared with a baseline assessment of readmissions that uses VA-only data, the
addition of Medicare data may have two direct effects. First, if a patient is dis-
charged from the VA and then readmitted to a Medicare-reimbursed hospital,
correct identification of this readmission outcome can be made, whereas with
VA-only data it cannot, as these data would not be able to detect hospitaliza-
tions outside of the VA system. Second, diagnoses coded in Medicare claims
prior to a VA index hospitalization may reveal additional risk information that
can be incorporated into a hospital’s case mix, enabling more accurate com-
parison of readmission rates across hospitals. We hypothesize that these effects
will (1) increase observed readmission rates; (2) increase the prevalence of
diagnostic and procedure-based risk factors used to predict readmission; (3)
affect the ratings of hospitals based on the VA Hospital Compare readmission
measure; and (4) change which hospitals would be identified as having excess
readmissions under the methodology used by CMS to penalize IPPS
hospitals.

Although the VA in its role as both a payer and provider makes it unu-
sual in the context of the larger health care environment, the insights gained
from studying VA readmissions can be informative to other hospital set-
tings. For instance, Medicare-reimbursed hospitals implementing quality
improvement programs to reduce readmissions may be unable to track their
patients’ readmissions to other hospitals, even though these would be
accounted for in Medicare payment reduction calculations (Nasir et al.
2010). As a result, hospitals may not appropriately prioritize their quality
improvement interventions. In addition, 16 states currently have a legislative
mandate for all-payer claims database reporting (Miller and Peters 2013) that
is often used for performance measurement but still may lack complete
claims from either one payer source or a variety of payers (Love, Custer,
and Miller 2010). Thus, their readmission rates may be underestimated; the
extent to which this occurs within hospitals across different conditions and
across hospitals will vary, but it will undoubtedly change hospital profiles to
some degree.
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METHODS

Data Sources

This was a retrospective database analysis of veterans aged 65 years and older
who were initially hospitalized in an acute-care VA hospital for selected condi-
tions. Veterans under 65 years were not included in the study as readmission
rates for only those 65 years and older are reported on the VA and CMS
Hospital Compare websites. Administrative data for VA fiscal years (FYs)
2006–2010 (October 1 2005–September 30, 2010) inpatient stays, outpatient
encounters, procedures, and surgeries were obtained from the VA National
Patient Care Database (VA Information Resource Center 2012b). After identi-
fying index hospitalizations to VA hospitals, we obtained their respective inpa-
tient and outpatient Medicare claims data from the Medicare Provider
Analysis and Review (MedPAR) file, Carrier Research Identifiable File (RIF),
and Outpatient RIF (VA Information Resource Center 2012a). Any MedPAR
records pertaining to skilled nursing facilities (SNFs) and long-stay hospital
beds were excluded from the analysis. Medicare records were linked to VA
records by scrambled Social Security numbers (VA Information Resource
Center 2012a). The VA Information Resource Center (VIReC) provided all
Medicare data. Data during FY 2008–2010 were used to identify index hospi-
talizations, risk factors, and readmissions, while data from FY 2006–2007 were
used solely for identifying risk factors. The VA Boston Healthcare System
Institutional Review Board approved this study.

Identification of Index Hospitalizations and Readmissions

We first identified index hospitalizations using VA-only inpatient data. An
index hospitalization was defined as an acute inpatient discharge during FY
2008–2010 in which the principal diagnosis was AMI, HF, or PN. These con-
dition cohorts were defined in accordance with CMS readmission methodol-
ogy (Krumholz et al. 2008a,b,c). Similar to prior VA studies (Rosen et al.
2012), nonacute “bedsections” were eliminated from the acute-care files. Dis-
tinct episodes of care were combined and treated as continuous if the patient
had a same- or next-day subsequent admission to the same hospital for the
same condition. Similar to CMS, we excluded in-hospital deaths, discharges
against medical advice, and—for the AMI cohort only—discharges on the
same day as admission. If a patient was transferred to another acute-care facil-
ity, we identified the latter admission as the index hospitalization, but retained
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the diagnoses from the former admission to capture all the care that the patient
received. We then excluded any index hospitalization having another same-
cohort index discharge within 30 days prior, to avoid classifying one admis-
sion as both an index and a readmission within the same cohort. The three
index cohorts were created independently, allowing the possibility of classify-
ing a hospitalization as an index in one cohort and a readmission in another
cohort.

After identifying index hospitalizations using VA-only data, we then cre-
ated a new set of index hospitalizations using both VA and Medicare acute
inpatient discharge records. Index hospitalizations in the VA/Medicare analy-
sis were identified as described above, with two additional exclusions: first, a
potential VA index hospitalization was excluded if it was preceded by a Medi-
care same-cohort admission 30 days prior and, second, if it resulted in a trans-
fer to a Medicare-reimbursed hospital. As we were most interested in the
effect of Medicare data on VA readmission rates, hospitalizations in Medicare
were not eligible to be index hospitalizations.

A readmission was defined as the first inpatient acute-care hospitaliza-
tion occurring within the 30-day postindex discharge period. In the VA-only
analysis, readmission was to a VA hospital only, whereas in the VA/Medicare
analysis, a readmission could be either to a VA orMedicare-reimbursed hospi-
tal. We excluded any hospitalization for certain revascularization procedures
following an AMI index discharge as readmissions, as these may be planned.

Risk Factors and Risk-Adjustment Models

We also followed the CMS methodology in identifying risk factors for each
condition cohort, aggregating International Classification of Diseases, Ninth
Revision, Clinical Modification (ICD-9-CM) diagnosis codes into 189 mutu-
ally exclusive condition categories (CCs). For each index hospitalization, we
created a yes/no flag indicating whether each CC was present or not. Eligible
diagnoses included secondary diagnoses during the index hospitalization
(excluding some that were possible complications of care, such as septicemia/
shock, “other infectious diseases,” or diabetes with acute complications), as
well as any inpatient or outpatient diagnoses within 1 year prior to the index
date of admission. In addition to selected CCs, the AMI model also adjusted
for age, gender, history of certain cardiac procedures (coronary artery bypass
graft [CABG] and percutaneous coronary intervention), and location of the
MI (anterior or other). The HF and PN models adjusted for age, gender, and
history of CABG. In the VA-only analysis, we used VA administrative data
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from FY 2006–2010 to identify patient risk factors, allowing for the full 1-year
look-back period for a FY 2008 discharge having up to a 1-year length of stay
(i.e., the first eligible index admission date was October 1, 2006). In the VA/
Medicare analysis, we used both VA and Medicare data from the same period
(FY 2006–2010).

We used hierarchical generalized linear models (HGLMs) to estimate
the probability of readmission as a function of patient demographics, CCs, and
certain clinical characteristics as described above, clustered at the hospital level
(Krumholz et al. 2008a,b,c). We created twomodels for each condition cohort:
the first, the VA-only model, used the index hospitalizations, risk factors, and
readmissions identified from VA data only; the second, the VA/Medicare
model, used index hospitalizations (VA only), risk factors, and readmissions
derived from both data sources. We compared model discrimination using the
c-statistic, as well as the range of predicted readmission probabilities.

Creating Hospital Compare Classifications

We classified hospitals as having risk-standardized readmission rates (RSRRs)
that were “worse-than-expected,” “as-expected,” or “better-than-expected” in
accordance with the methodology used in VA and CMS Hospital Compare.
For each index hospitalization, the HGLM estimated the “predicted” proba-
bility of readmission using fixed effects (i.e., CCs and patient characteristics)
and hospital-level random effects. The model also estimated the “expected”
probability of readmission, using only fixed effects. We then calculated the
average predicted probabilities, and the average expected probabilities,
among all index hospitalizations within a hospital to arrive at a hospital’s pre-
dicted-to-expected (P/E) readmission ratio. A hospital having a P/E ratio
greater than 1 is considered to be performing worse than a “typical”VA hospi-
tal, after adjustment for patient case mix. We did not report the P/E ratio or
performance category of hospitals with fewer than 25 index hospitalizations
during the 3-year period due to small sample sizes, although they were still
included in HGLM estimation and in hospital sampling for bootstrapping
confidence intervals. Each hospital’s risk-standardized readmission rate was
calculated as its P/E ratio multiplied by the national observed cohort-specific
readmission rate. The RSRR is fundamentally the same as the P/E ratio in
indicating a hospital’s readmission performance, but because it is a more intui-
tive way to report results, it is used on the Hospital Compare sites.

We then calculated the 95 percent confidence interval (CI) of each
hospital’s RSRR with 1,000 bootstrap samples. Each iteration contained an
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unrestricted random sample of hospitals from the original sample. Hospitals
selected more than once within a sample were retained and treated as distinct.
The HGLM was then reestimated to generate a hospital-level RSRR in each
bootstrapped sample; the 2.5th and 97.5th percentile of each hospital’s RSRR
distribution defined the lower and upper limit of the 95 percent CI. Hospitals
whose upper 95 percent CI was less than the national observed readmission
rate were classified as “better-than-expected,” while those with a lower bound
greater than the national rate were classified as “worse-than-expected.”Hospi-
tals whose 95 percent CI covered the national rate were classified “as-
expected.” We constructed a 3 9 3 table showing the classification of hospi-
tals between the VA-only and VA/Medicare analyses.

Identifying Hospitals with Excess Readmission Ratios under CMS Payment Rules

We classified VA hospitals as having an excess readmission ratio or not, in
accordance with the CMS FY 2012 IPPS final rule (Centers for Medicare and
Medicaid Services 2012b). Any hospital with a P/E ratio greater than 1 (i.e.,
an RSRR higher than the national observed readmission rate) in at least one
of the three cohorts was classified as having an “excess readmission ratio.” For
this study, which was to identify outlier hospitals, our classification was dichot-
omous (whether the hospital had an excess readmission ratio in at least one
cohort), whereas the CMS rule incorporates the magnitude of excess readmis-
sions up to a certain maximum penalty (1 percent of DRG payments in FY
2013, increasing to 3 percent in FY 2015). We constructed a 4 9 4 table show-
ing the number of cohorts (0, 1, 2, or 3) in which hospitals had a P/E ratio
greater than 1, in both the VA-only and VA/Medicare analyses. Any hospital
not meeting the minimum volume threshold for a particular cohort was classi-
fied as not having excess readmissions in that cohort.

RESULTS

Index Hospitalizations and Observed Readmission Rates

Our initial sample included 1,445,211 acute-care VA hospitalizations
between FY 2008–2010. From these, we identified 10,636 (0.7 percent of
sample) AMI index hospitalizations, 37,203 (2.6 percent) HF index hospi-
talizations, and 31,068 (2.1 percent) PN index hospitalizations using VA-
only data. Observed 30-day readmission rates were 20.7, 22.5, and 17.7
percent, respectively.
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After inclusion of Medicare claims data, we eliminated 2.3 percent of the
AMI index cohort, 1.9 percent of the HF cohort, and 0.9 percent of the AMI
cohort. These were cases where the patient was either transferred to a Medi-
care-reimbursed hospital or had a same-cohort Medicare-reimbursed hospi-
talization within 30 days prior to the potential VA index admission. Observed
readmission rates for AMI, HF, and PN increased to 24.2, 26.5, and 20.8 per-
cent, respectively, after accounting for readmissions to Medicare-reimbursed
hospitals and VA exclusions. Figure 1 shows the number of exclusions, index
hospitalizations, and readmissions derived from VA-only and VA/Medicare
data.

Risk Factor Prevalence and Model Performance

Table 1 reports the prevalence of selected risk factors for readmission
(those with the top 10 highest and lowest relative change in any one

VA-Only Data

n= 13,154

Exclusions**:

In-hospital deaths

Left against medical advice

Transfer to another acute setting in 
VA

Patient had a same-cohort index 
VA hospitalization   in prior 30 

days

Discharged on day of admission 
(AMI only)

999 (7.6%)

155  (1.2%)

779 (5.9%)

Additional exclusions:

Additional transfers to/from 
Medicare acute setting

Additional same-cohort index 
hospitalizations in prior 30 

days

498 (3.8%)

n= 10,636

Intitial cohort*

Final index cohorts

n= 2,205 
(20.7%)

Readmissions
(rate)

281 (2.1%)

n= 43,817

1,510 (3.5%)

462 (1.1%)

395 (0.9%)

n= 37,203

n= 8,355 
(22.5%)

4,252 (9.7%)

n=34,682

2,143 (6.2%)

230 (0.8%)

175 (0.5%)

n= 31,068

n= 5,494 
(17.7%)

1,067 (3.1%)

VA/Medicare Data

40 (0.3%) 579 (1.3%) 154 (0.4%)

260 (2.0%) 266 (0.6%) 173 (0.5%)
AMI HF PN AMI HF PN

AMI HF PN

n= 10,394

n=2,519
(24.2%)

n= 36,378

n=9,646
(26.5%)

n= 30,758

n=6,405
(20.8%)

-

-

-

-

-

-

Figure 1: Identification of Index Hospitalizations and Readmissions Using
VA-only versus VA/Medicare data: FY2008–2010

Note. *Represents all hospitalizations where principal diagnosis was indicative of the disease
cohort. **Exclusions applicable to VA-only data are not mutually exclusive; percentages represent
the proportion that meet the exclusion criterion out of the initial cohort.
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cohort following the addition of Medicare data). Inclusion of Medicare
data prior to the VA index hospitalization increased the prevalence of all
CCs used in risk adjustment, although relative changes varied among risk
factors and cohorts. For example, the prevalence of “other or unspecified
heart disease” (CC 94) increased from 8.6 to 14.1 percent among HF
index hospitalizations. “Acute coronary syndrome” (CC 81–82) increased
from 20.7 to 26.1 percent among AMI index hospitalizations, and from
11.7 to 15.6 percent for HF index hospitalizations. Prevalence of other con-
ditions increased only slightly; for example, “coronary atherosclerosis”
(CC 84) increased from 84.0 to 85.0 percent among AMI index hospital-
izations, and “diabetes mellitus with or without complications” (CC 15–20,
119–120) increased from 51.9 to 52.7 percent among AMI index hospital-
izations, and from 57.1 to 58.1 percent among HF index hospitalizations.
Model discrimination, after adding the Medicare data, was similar to mod-
els with VA-only data (shown in Appendix SA2), as were the ranges of
predicted probabilities.

Changes in Hospital Compare Ratings

We characterized the readmission performance of all VA hospitals having at
least 25 index hospitalizations at risk of readmission during the study per-
iod (AMI; n = 94, HF; n = 129, PN; n = 130). In the AMI cohort, 93 (98.9
percent) hospitals were classified concordantly between the VA-only and
VA/Medicare analyses, while one hospital changed from worse-than-
expected to as-expected when Medicare data were included. In the HF
cohort, 127 (98.5 percent) hospitals were classified concordantly, and two
changed from better-than-expected to as-expected. Finally, in the PN
cohort, 128 (98.5 percent) hospitals were classified concordantly, and two
changed from as-expected to better-than-expected. These results are pre-
sented in Table 2.

Changes in Hospitals with Excess Readmission Ratios under CMS Payment Rules

Table 3 compares the distribution of the number of cohorts (between 0 and 3)
in which hospitals had an excess readmission ratio using each data source. In
the baseline VA-only analysis, 29 (22.3 percent) of 130 hospitals had a P/E
ratio less than or equal to 1 in all three cohorts. Of these, six (20.7 percent) had
an excess readmission ratio in at least one cohort after Medicare data were
included. Conversely, 34 (26.2 percent) hospitals in the VA/Medicare analy-
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ses had no excess readmission ratio in any cohort. Of these, 11 (32.4 percent)
had an excess readmission ratio in at least one cohort in the VA-only analysis.
Overall, 17 (13.1 percent) of the 130 hospitals would see a change in whether
they had an excess readmission ratio in at least one cohort.

Table 2: Change in Hospital Compare Performance Using VA-only versus
VA/Medicare Data: FY 2008–2010

VA-Only

VA/Medicare

TotalWorse-Than-Expected As-Expected Better-Than-Expected

AMI
Worse-than-expected 0 1 0 1
As-expected 0 93 0 93
Better-than-expected 0 0 0 0
Total 0 94 0 94

HF
Worse-than-expected 6 0 0 6
As-expected 0 119 0 119
Better-than-expected 0 2 2 4
Total 6 121 2 129

PN
Worse-than-expected 8 0 0 8
As-expected 0 118 2 120
Better-than-expected 0 0 2 2
Total 8 118 4 130

Cell values indicate number of hospitals. Worse-than-expected: hospital’s lower risk-standardized
readmission rate (RSRR) confidence interval (CI) greater than the national observed rate.
As-expected: hospital’s RSRR CI covers the national observed rate. Better-than-expected:
hospital’s upper RSRRCI less than the national observed rate.
AMI, acute myocardial infarction; HF, heart failure; PN, pneumonia.

Table 3: Hospitals with Excess Readmission Ratios in VA-only versus VA/
Medicare Analyses: FY 2008–2010

VA/Medicare
N Cohorts inWhich Hospitals Had Excess Readmission Ratio

VA-only 0 1 2 3 Total

0 23 5 1 0 29
1 10 29 10 0 49
2 1 8 21 6 36
3 0 1 3 12 16
Total 34 43 35 18 130

Cell values indicate number of hospitals.

Medicare Data to Assess VA Readmissions 51



DISCUSSION

Our study of VA readmission rates examined 3 years of data to determine the
extent to which veterans’ utilization of Medicare-reimbursed health care
affected observed readmission rates and risk factor prevalence, and changed
the performance classification of hospitals’ readmission rates using two cur-
rently implemented methods. Overall, our findings indicate that risk-stan-
dardized readmission models are sensitive to the omission of outside payer
data. While the increase in risk factor prevalence and effects on hospital profil-
ing for any single clinical condition were modest, there was a substantial
increase in observed readmission rates and a change in which 13 percent of
VA hospitals would have been flagged as having excess readmission ratios in
at least one cohort applying the CMS IPPS payment rule.

Increases in observed readmission rates were related to cases in which a
veteran had a readmission to a Medicare-reimbursed hospital, but not a VA
hospital, in the 30-day postindex period. These readmissions would not have
been detected using VA-only data, leading to underestimation of national VA
observed rates (i.e., a readmission outcome of “no” when the true outcome
was “yes”). Further changes in observed rates were driven, to a lesser degree,
by additional VA index hospitalization exclusions related to the addition of
Medicare data, as the set of index hospitalizations between analyses was
slightly different. Exclusion of a potential VA index hospitalization due to a
prior 30-day same-cohort Medicare hospitalization occurred most often in the
HF cohort (1.3 percent of initially identified index hospitalizations). In addi-
tion, it was necessary to exclude VA index hospitalizations in cases where the
patient was transferred to a Medicare-reimbursed hospital, rather than dis-
charged to a nonacute setting as indicated by VA-only data. This occurred
most frequently in the AMI cohort (2.0 percent of initially identified index
hospitalizations). Had these transfers not been identified, the transferring VA
hospital would have been unfairly flagged for any readmission occurring
within 30 days of the transfer. A reliable discharge destination variable may
be useful for identifying these transfers fromVA administrative data.

Increases in the prevalence of risk factors were generally modest despite
the well-documented high rate of dual utilization among VA enrollees. Prior
studies (Byrne et al. 2006; Rosen et al. 2005) have found that estimates of vet-
erans’ disease burden increased significantly with the inclusion of Medicare
data (i.e., individual patients often had diagnoses coded in Medicare claims
records that were missing from VA administrative records). Several factors
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could explain differences in these findings. First, our sample represented
elderly veterans who were hospitalized for one of three serious medical condi-
tions—AMI, HF, or PN—while prior studies were more representative of the
general VA patient population. Second, these prior studies used different
methods (i.e., Verisk DxCG Relative Risk Scores) to estimate general disease
burden related to health care cost, while our study used selected CCs and
other clinical and demographic characteristics thought to be associated with
risk of readmission. The modest additional risk information gained from
Medicare claims likely explains why there was no improvement in model dis-
crimination in the VA/Medicare analyses.

This study is particularly relevant to VA policy with respect to using
readmissions as a hospital performance measure. The VA now publicly
reports hospital RSRRs for veterans age 65 and older on VA Hospital Com-
pare, and these are calculated using index hospitalizations, readmissions, and
risk factors obtained from VA-only data. Our results show that users of VA
Hospital Compare would see little difference in hospital performance ratings
after inclusion of Medicare data, as the additional data changed the perfor-
mance rating of less than 2 percent of hospitals in any cohort. However, we
recommend that VA Hospital Compare incorporate Medicare data into its
results regardless of this particular result, to improve the accuracy and com-
prehensiveness of readmission outcomes and risk factors. Interestingly, CMS
Hospital Compare does include VA and Medicare data to identify index
hospitalizations, risk factors, and readmissions for profiling VA andMedicare-
reimbursed hospitals. However, VA hospital performance is presented rela-
tive to several thousand nonfederal hospitals, limiting its value for comparing
VA hospitals directly with one another. The P/E ratios (and therefore RSRRs)
of low-volume VA hospitals in CMS Hospital Compare are determined
almost entirely by the national mean (i.e., mostly by Medicare-reimbursed
hospitals), because the random effects are estimated using shrinkage estima-
tors (Ash et al. 2011; Tilson and Hoffman 2012). In these models, the shrink-
age estimators pull the estimated random effects of small hospitals toward the
mean, resulting in a low-volume hospital’s predicted number of readmissions
(fixed and random effects) being similar to its expected number of readmis-
sions (fixed effects only), and thus a P/E ratio close to 1. Finally, if the VAwere
to follow the lead of CMS and implement an all-condition (as opposed to the
current three disease cohorts) measure, the effects of including Medicare data
may be more substantial if dual utilization patterns were different among the
general VA patient population compared with the disease-specific cohorts in
this study.
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Inclusion of Medicare data would have more noticeable hospital profil-
ing implications—affecting one of every eight VA hospitals—if the VAwere to
adopt the CMS IPPS payment rule to identify hospitals with excess readmis-
sions across multiple cohorts. Of note, this scenario is not unlikely, given the
budgetary constraints currently faced by the VA and the increasing emphasis
on reducing VA readmission rates through numerous quality improvement
initiatives. The P/E ratios used to identify hospitals with excess readmission
ratios are affected by the inclusion of additional risk-adjustment diagnoses and
readmission outcomes. Inaccurate estimation of hospital P/E ratios due to
omission of Medicare data would have several negative consequences. Hospi-
tals with truly “good” RSRRs may be unfairly penalized, low performing hos-
pitals may escape penalties, and confidence in readmission rates as a quality
measure could decline. If the VA adopts a readmission policy that incorpo-
rates a similar methodology (i.e., a P/E point estimate without a CI), all avail-
able non-VA utilization should be incorporated.

This study can also inform policy decisions outside the VA. For
example, Medicare-reimbursed hospitals with excess readmissions are subject
to payment reductions. Many Medicare-reimbursed hospitals have informa-
tion only on readmissions at their hospital; readmissions to other Medicare-
reimbursed hospitals are unknown (Nasir et al. 2010). Thus, at the individual
hospital level, hospitals may be underestimating their own readmission rates,
and by different amounts for different conditions, resulting in the potential for
incorrect prioritization of quality improvement efforts.

Our results may also be relevant for states that use all-payer claims data-
bases to calculate outcome measures such as readmission rates. Sixteen states
currently maintain or are developing all-payer claims databases, typically
used to calculate trends in health care utilization and hospital performance
metrics (Love, Custer, and Miller 2010), inform quality improvement efforts
by providing more comprehensive information about the diseases leading to
readmission (Friedman, Jiang, and Elixhauser 2008), and identify regional
variation in population-level readmission rates (Finison 2010). Policy makers
should be aware that hospital readmission rates calculated in the absence of
comprehensive data from all payers (e.g., from the VA or out-of-state hospi-
tals) are likely to be inaccurate, potentially misleading, and may affect hospital
profiles, particularly with respect to payment penalties. Nonetheless, all-payer
claims databases are an important first step in facilitating more accurate hospi-
tal profiling and appropriately targeted quality improvement initiatives. We
recommend that all states devote resources to developing such databases to
improve quality assessment at their hospitals. Of note, should this type of data
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integration occur in non-VA settings, changes in performance ratings are likely
to be driven by additional knowledge of readmission outcomes rather than
improved information about patient risk.

A major strength of our study is that the VA is an ideal system to test
these effects because it routinely collects reliable longitudinal data (Rosen
et al. 2005) and a high proportion of veterans utilize outside health care sys-
tems (most notably, Medicare) for which data are available to VA researchers.
This study also has certain limitations. We examined only Medicare as an
additional source of utilization, omitting other secondary sources, such as
Medicaid, TRICARE, Medicare Advantage, or commercial insurance. In
2011, over 80 percent of elderly VA enrollees had Medicare coverage and
about 25 percent of enrollees had non-VA coverage in two or more federal
plans (Kizer 2012). For this reason, we believe the positive findings of this
study may still underestimate the true effects.

In conclusion, veterans discharged from VA acute-care hospitals often
return for subsequent care to both VA and Medicare-reimbursed hospitals.
The inclusion of Medicare data led to changes in hospitals’ P/E ratios across
one or more cohorts, resulting in substantial changes to which hospitals were
identified as having excess P/E ratios under the methodology used by CMS
for payment penalties. These findings may be of interest to other health care
systems whose patients utilize multiple systems or payers. An assessment of a
health care system’s readmission rates should include, to the extent possible,
all available information about patients’ care from outside sources.
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