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Using methodology created by the Centers for Medi-
care & Medicaid Services (CMS), the Department of 
Veterans Affairs (VA) calculates and reports hospital 
performance measures for several key conditions, in-

cluding acute myocardial infarction (AMI), heart failure (HF), and 
pneumonia.1 These measures are designed to benchmark indi-
vidual hospitals against how average hospitals perform when 
caring for a similar case-mix index. Because readmissions to the 
hospital within 30-days of discharge are common and costly, this 
metric has garnered extensive attention in recent years.

To summarize the 30-day readmission metric, the VA utilizes 

the Strategic Analytics for Improvement and Learning (SAIL) 
system to present internally its findings to VA practitioners and 
leadership.2 The VA provides these data as a means to drive 
quality improvement and allow for comparison of individu-
al hospitals’ performance across measures throughout the VA 
healthcare system. Since 2010, the VA began using and publicly 
reporting the CMS-derived 30-day Risk-Stratified Readmission 
Rate (RSRR) on the Hospital Compare website.3 Similar to CMS, 
the VA uses three years of combined data so that patients, pro-
viders, and other stakeholders can compare individual hospitals’ 
performance across these measures.1 In response to this, hos-
pitals and healthcare organizations have implemented quality 
improvement and large-scale programmatic interventions in 
an attempt to improve quality around readmissions.4-6 A recent 
assessment on how hospitals within the Medicare fee-for-ser-
vice program have responded to such reporting found large 
degrees of variability, with more than half of the participating 
institutions facing penalties due to greater-than-expected read-
mission rates.5 Although the VA utilizes the same CMS-derived 
model in its assessments and reporting, the variability and distri-
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BACKGROUND: The Veterans Health Administration 
(VA) reports hospital-specific 30-day risk-standardized 
readmission rates (RSRRs) using CMS-derived models.

OBJECTIVE: The aim of this study was to examine and 
describe the interfacility variability of 30-day RSRRs for 
acute myocardial infarction (AMI), heart failure (HF), and 
pneumonia as a means to assess its utility for VA quality 
improvement and hospital comparison.

RESEARCH DESIGN: A retrospective analysis of VA and 
Medicare claims data using one-year (2012) and three-year 
(2010-2012) data given their use for quality improvement 
or for hospital comparison, respectively.

SUBJECTS: This study included 3,571 patients hospitalized 
for AMI at 56 hospitals, 10,609 patients hospitalized for 
HF at 102 hospitals, and 10,191 patients hospitalized for 
pneumonia at 106 hospitals.

MEASURES: Hospital-specific 30-day RSRRs for AMI, HF, 
and pneumonia hospitalizations were calculated using 
hierarchical generalized linear models.

RESULTS: Of 164 qualifying VA hospitals, 56 (34%), 102 
(62%), and 106 (64%) qualified for analysis based on CMS 
criteria for AMI, HF, and pneumonia cohorts, respectively. 
Using 2012 data, we found that two hospitals (2%) had 
CHF RSRRs worse than the national average (+95% CI), 
whereas no hospital demonstrated worse-than-average 
risk-stratified readmission Rate (RSRR; +95% CI) for 
AMI or pneumonia. After increasing the number of 
facility admissions by combining three years of data, we 
found that four (range: 3.5%-5.3%) hospitals had RSRRs 
worse than the national average (+95% CI) for all three 
conditions.

CONCLUSIONS: The Centers for Medicare and Medicaid 
Services-derived 30-day readmission measure may 
not be a useful measure to distinguish VA interfacility 
performance or drive quality improvement given the 
low facility-level volume of such readmissions. Journal of 
Hospital Medicine 2019;14:266-271. Published online first 
February 20, 2019. © 2019 Society of Hospital Medicine
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bution around this metric are not publicly reported—thus mak-
ing it difficult to ascertain how individual VA hospitals compare 
with one another. Without such information, individual facilities 
may not know how to benchmark the quality of their care to oth-
ers, nor would the VA recognize which interventions addressing 
readmissions are working, and which are not. Although previous 
assessments of interinstitutional variance have been performed 
in Medicare populations,7 a focused analysis of such variance 
within the VA has yet to be performed.

In this study, we performed a multiyear assessment of the 
CMS-derived 30-day RSRR metric for AMI, HF, and pneumonia 
as a useful measure to drive VA quality improvement or dis-
tinguish VA facility performance based on its ability to detect 
interfacility variability.

METHODS
Data Source
We used VA administrative and Medicare claims data from 2010 
to 2012. After identifying index hospitalizations to VA hospitals, 
we obtained patients’ respective inpatient Medicare claims data 
from the Medicare Provider Analysis and Review (MedPAR) and 
Outpatient files. All Medicare records were linked to VA records 
via scrambled Social Security numbers and were provided by the 
VA Information Resource Center. This study was approved by the 
San Francisco VA Medical Center Institutional Review Board.

Study Sample
Our cohort consisted of hospitalized VA beneficiary and Medi-
care fee-for-service patients who were aged ≥65 years and ad-
mitted to and discharged from a VA acute care center with a 
primary discharge diagnosis of AMI, HF, or pneumonia. These 
comorbidities were chosen as they are publicly reported and 
frequently used for interfacility comparisons. Because studies 
have found that inclusion of secondary payer data (ie, CMS 
data) may affect hospital-profiling outcomes, we included 
Medicare data on all available patients.8 We excluded hospital-
izations that resulted in a transfer to another acute care facility 
and those admitted to observation status at their index admis-
sion. To ensure a full year of data for risk adjustment, beneficia-
ries were included only if they were enrolled in Medicare for 12 
months prior to and including the date of the index admission.

Index hospitalizations were first identified using VA-only in-
patient data similar to methods outlined by the CMS and en-
dorsed by the National Quality Forum for Hospital Profiling.9 
An index hospitalization was defined as an acute inpatient dis-
charge between 2010 and 2012 in which the principal diagnosis 
was AMI, HF, or pneumonia. We excluded in-hospital deaths, 
discharges against medical advice, and--for the AMI cohort 
only--discharges on the same day as admission. Patients may 
have multiple admissions per year, but only admissions after 30 
days of discharge from an index admission were eligible to be 
included as an additional index admission.

Outcomes
A readmission was defined as any unplanned rehospitaliza-
tion to either non-VA or VA acute care facilities for any cause 

within 30 days of discharge from the index hospitalization. 
Readmissions to observation status or nonacute or rehabilita-
tion units, such as skilled nursing facilities, were not included. 
Planned readmissions for elective procedures, such as elec-
tive chemotherapy and revascularization following an AMI 
index admission, were not considered as an outcome event.

Risk Standardization for 30-day Readmission
Using approaches developed by CMS,10-12 we calculated hospi-
tal-specific 30-day RSRRs for each VA. Briefly, the RSRR is a ratio 
of the number of predicted readmissions within 30 days of dis-
charge to the expected number of readmissions within 30 days 
of hospital discharge, multiplied by the national unadjusted 
30-day readmission rate. This measure calculates hospital-spe-
cific RSRRs using hierarchical logistic regression models, which 
account for clustering of patients within hospitals and risk-ad-
justing for differences in case-mix, during the assessed time pe-
riods.13 This approach simultaneously models two levels (patient 
and hospital) to account for the variance in patient outcomes 
within and between hospitals.14 At the patient level, the model 
uses the log odds of readmissions as the dependent variable 
and age and selected comorbidities as the independent vari-
ables. The second level models the hospital-specific intercepts. 
According to CMS guidelines, the analysis was limited to facili-
ties with at least 25 patient admissions annually for each condi-
tion. All readmissions were attributed to the hospital that initially 
discharged the patient to a nonacute setting.

Analysis
We examined and reported the distribution of patient and 
clinical characteristics at the hospital level. For each condition, 
we determined the number of hospitals that had a sufficient 
number of admissions (n ≥ 25) to be included in the analyses. 
We calculated the mean, median, and interquartile range for 
the observed unadjusted readmission rates across all included 
hospitals.

Similar to methods used by CMS, we used one year of data 
in the VA to assess hospital quality and variation in facility 
performance. First, we calculated the 30-day RSRRs using one 
year (2012) of data. To assess how variability changed with 
higher facility volume (ie, more years included in the analy-
sis), we also calculated the 30-day RSRRs using two and three 
years of data. For this, we identified and quantified the num-
ber of hospitals whose RSRRs were calculated as being above 
or below the national VA average (mean ± 95% CI). Specifical-
ly, we calculated the number and percentage of hospitals that 
were classified as either above (+95% CI) or below the nation-
al average (−95% CI) using data from all three time periods. 
All analyses were conducted using SAS Enterprise Guide, 
Version 7.1. The SAS statistical packages made available by 
the CMS Measure Team were used to calculate RSRRs.

RESULTS
Patient Characteristics
Patients were predominantly older males (98.3%). Among 
those hospitalized for AMI, most of them had a history of 
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previous coronary artery bypass graft (CABG) (69.1%), acute 
coronary syndrome (ACS; 66.2%), or documented coronary 
atherosclerosis (89.8%). Similarly, patients admitted for HF 
had high rates of CABG (71.3%) and HF (94.6%), in addition 
to cardiac arrhythmias (69.3%) and diabetes (60.8%). Patients 
admitted with a diagnosis of pneumonia had high rates of 
CABG (61.9%), chronic obstructive pulmonary disease (COPD; 
58.1%), and previous diagnosis of pneumonia (78.8%; Table 1).  
Patient characteristics for two and three years of data are pre-
sented in Supplementary Table 1.

VA Hospitals with Sufficient Volume to Be Included 
in Profiling Assessments
There were 146 acute-care hospitals in the VA. In 2012, 56 (38%) 
VA hospitals had at least 25 admissions for AMI, 102 (70%) 
hospitals had at least 25 admissions for CHF, and 106 (73%) 
hospitals had at least 25 admissions for pneumonia (Table 1) 
and therefore qualified for analysis based on CMS criteria for 
30-day RSRR calculation. The study sample included 3,571 pa-
tients with AMI, 10,609 patients with CHF, and 10,191 patients 
with pneumonia.

30-Day Readmission Rates
The mean observed readmission rates in 2012 were 20% (95% 
CI 19%-21%) among patients admitted for AMI, 20% (95% CI 
19%-20%) for patients admitted with CHF, and 15% (95% CI 
15%-16%) for patients admitted with pneumonia. No signifi-
cant variation from these rates was noted following risk stan-
dardization across hospitals (Table 2). Observed and risk-stan-
dardized rates were also calculated for two and three years of 
data (Supplementary Table 2) but were not found to be grossly 
different when utilizing a single year of data.

In 2012, two hospitals (2%) exhibited HF RSRRs worse than 
the national average (+95% CI), whereas no hospital demon-
strated worse-than-average rates (+95% CI) for AMI or pneu-
monia (Table 3, Figure 1). Similarly, in 2012, only three hospitals 
had RSRRs better than the national average (−95% CI) for HF 
and pneumonia.

We combined data from three years to increase the volume 
of admissions per hospital. Even after combining three years 
of data across all three conditions, only four hospitals (range: 
3.5%-5.3%) had RSRRs worse than the national average (+95% 
CI). However, four (5.3%), eight (7.1%), and 11 (9.7%) VA hos-
pitals had RSRRs better than the national average (−95% CI).

DISCUSSION
We found that the CMS-derived 30-day risk-stratified readmis-
sion metric for AMI, HF, and pneumonia showed little variation 
among VA hospitals. The lack of institutional 30-day readmis-
sion volume appears to be a fundamental limitation that subse-
quently requires multiple years of data to make this metric clin-
ically meaningful. As the largest integrated healthcare system 
in the United States, the VA relies upon and makes large-scale 
programmatic decisions based on such performance data. The 
inability to detect meaningful interhospital variation in a time-
ly manner suggests that the CMS-derived 30-day RSRR may 

not be a sensitive metric to distinguish facility performance or 
drive quality improvement initiatives within the VA.

First, we found it notable that among the 146 VA medical 
centers available for analysis,15 between 38% and 77% of hos-
pitals qualified for evaluation when using CMS-based partic-
ipation criteria—which excludes institutions with fewer than 
25 episodes per year. Although this low degree of qualifica-
tion for profiling was most dramatic when using one year of 
data (range: 38%-72%), we noted that it did not dramatically 
improve when we combined three years of data (range: 52%-
77%). These findings act to highlight the population and sys-
tems differences between CMS and VA populations16 and fur-
ther support the idea that CMS-derived models may not be 
optimized for use in the VA healthcare system.

Our findings are particularly relevant within the VA given the 
quarterly rate with which these data are reported within the 
VA SAIL scorecard.2 The VA designed SAIL for internal bench-
marking to spotlight successful strategies of top performing 
institutions and promote high-quality, value-based care. Using 
one year of data, the minimum required to utilize CMS models, 
showed that quarterly feedback (ie, three months of data) may 
not be informative or useful given that few hospitals are able 
to differentiate themselves from the mean (±95% CI). Although 
the capacity to distinguish between high and low performers 
does improve by combining hospital admissions over three 
years, this is not a reasonable timeline for institutions to wait 
for quality comparisons. Furthermore, although the VA does 
present its data on CMS’s Hospital Compare website using 
three years of combined data, the variability and distribution 
of such results are not supplied.3

This lack of discriminability raises concerns about the ability 
to compare hospital performance between low- and high-vol-
ume institutions. Although these models function well in CMS 
settings with large patient volumes in which greater variability 
exists,5 they lose their capacity to discriminate when applied to 
low-volume settings such as the VA. Given that several hospi-
tals in the US are small community hospitals with low patient 
volumes,17 this issue probably occurs in other non-VA settings. 
Although our study focuses on the VA, others have been able 
to compare VA and non-VA settings’ variation and distribution. 
For example, Nuti et al. explored the differences in 30-day 
RSRRs among hospitalized patients with AMI, HF, and pneu-
monia and similarly showed little variation, narrow distribu-
tions, and few outliers in the VA setting compared to those 
in the non-VA setting. For small patient volume institutions, 
including the VA, a focus on high-volume services, outcomes, 
and measures (ie, blood pressure control, medication reconcil-
iation, etc.) may offer more discriminability between high- and 
low-performing facilities. For example, Patel et al. found that 
VA process measures in patients with HF (ie, beta-blocker and 
ACE-inhibitor use) can be used as valid quality measures as 
they exhibited consistent reliability over time and validity with 
adjusted mortality rates, whereas the 30-day RSRR did not.18

Our findings may have substantial financial, resource, and 
policy implications. Automatically developing and reporting 
measures created for the Medicare program in the VA may not 
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TABLE 1. Characteristics of Patients Hospitalized for Acute Myocardial Infarction, Heart Failure, and Pneumonia

Acute Myocardial Infarction Heart Failure Pneumonia

Total No. of Hospitals 56 102 106

Total No. of Patients 3,571 10,609 10,191

Total No. of Readmissions 712 (19.9%) 2,113 (19.9%) 1,652 (16.2%)

Patient Demographics

Age, mean (SD), years 75.1 ± 8.5 77.2 ± 8.9 77.5 ± 9.0

Male 3,516 (98.5) 10,433 (98.3) 9,983 (98.0)

Cardiovascular Medical History, Total No. (%)

PCI 1,063 (29.8) – –

CABG 2,467 (69.1) 7,565 (71.3) 6,261 (61.4)

Heart Failure 1,625 (45.5) 10,037 (94.6) 3,907 (38.3)

Acute Coronary Syndrome 2,365 (66.2) 2,006 (18.9) 850 (8.3)

Coronary Atherosclerosis 3,205 (89.8) 5,772 (54.4) 4,714 (46.3)

Valvular Heart Disease 624 (17.5) 3,020 (28.5) 1,173 (11.5)

Arrhythmia 1,577 (44.2) 7,348 (69.3) 4,552 (44.7)

Stroke 357 (10.0) 1,192 (11.2) 1,088 (10.7)

Cerebrovascular Disease 566 (15.8) – 2,952 (29.0)

Comorbid Conditions, Total No. (%)

Renal Failure 1,593 (44.6) 6,345 (59.8) 4,455 (43.7)

COPD 1,113 (31.2) 5,193 (48.9) 6,001 (58.9)

Pneumonia 699 (19.6) 3,278 (30.9) 8,028 (78.8)

Diabetes 1,966 (55.1) 6,451 (60.8) 4,526 (44.4)

Protein-calorie Malnutrition 121 (3.4) 459 (4.3) 828 (8.1)

Dementia 510 (14.3) 1,683 (15.9) 2,121 (20.8)

Functional Disability 337 (9.4) 1,089 (10.3) 1,127 (11.1)

Peripheral Vascular Disease 1,616 (45.3) – 3,324 (32.6)

Metastatic Cancer 97 (2.7) 196 (1.8) 647 (6.3)

Major Psychiatric Disorders – 1,346 (12.7) 1,797 (17.6)

Chronic Liver Disease – 1,099 (10.4) –

Iron Deficiency 1,387 (38.8) 5,413 (51.0) 5,220 (51.2)

Depression – 2,257 (21.3) –

Asthma 141 (3.9) 467 (4.4) 570 (5.6)

End-stage Renal Disease 104 (2.9) 197 (1.9) 245 (2.4)

Urinary Tract Infection – – 2,132 (20.9)

Urinary Tract Disorders 627 (17.6) 2,364 (22.3) 1,997 (19.6)

Other Lung Disorder – – 2,929 (28.7)

Fluid and Electrolyte Disorders 1,076 (30.1) 4,728 (44.6) 4,859 (47.7)

Other Psychiatric Disorders – 1,678 (15.8) 1,931 (18.9)

Drug/Alcohol Abuse – 2,661 (25.1) 2,984 (29.3)

Other GI Tract Disorders – 6,004 (56.6) 6,479 (63.6)

Decubitus Skin Ulcer 249 (7.0) 1,356 (12.8) 1,121 (11.0)

Other History of Infection 916 (25.7) – 3,810 (37.4)

Note: Data calculated using 1-year of data (2012). CABG, coronary artery bypass graft; COPD, chronic obstructive pulmonary disease, GI, gastrointestinal; MI, myocardial infarction; PCI, percuta-
neous coronary intervention; VA, Veterans Affairs. Blank spaces (--) indicate that data were not included in risk adjustment of these publicly reported measures for a given condition or outcome. 
The following conditions were also controlled for but were not included in the above table: Anterior MI, Inferior, Lateral, or Posterior MI, Cardiopulmonary–respiratory failure and shock, nephritis, 
peptic ulcer, and other specified GI tract disorders, vertebral fractures, other injuries, septicemia, pleural effusion/pneumothorax, fibrosis of lung or other chronic lung disorders, other unspeci-
fied heart diseases, and severe hematologic disorders.
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be a good use of VA resources. In addition, facilities may react 
to these reported outcomes and expend local resources and 
finances to implement interventions to improve on a perfor-
mance outcome whose measure is statistically no different than 
the vast majority of its comparators. Such events have been 
highlighted in the public media and have pointed to the fact 
that small changes in quality, or statistical errors themselves, can 
have large ramifications within the VA’s hospital rating system.19

These findings may also add to the discussion on whether 
public reporting of health and quality outcomes improves pa-
tient care. Since the CMS began public reporting on RSRRs in 
2009, these rates have fallen for all three examined conditions 
(AMI, HF, and pneumonia),7,20,21 in addition to several other 
health outcomes.17 Although recent studies have suggested 
that these decreased rates have been driven by the CMS-spon-
sored Hospital Readmissions Reduction Program (HRRP),22 
others have suggested that these findings are consistent with 
ongoing secular trends toward decreased readmissions and 
may not be completely explained by public reporting alone.23 
Moreover, prior work has also found that readmissions may be 
strongly impacted by factors external to the hospital setting, 
such as patients’ social demographics (ie, household income, 

social isolation), that are not currently captured in risk-predic-
tion models.24 Given the small variability we see in our data, 
public reporting within the VA is probably not beneficial, as 
only a small number of facilities are outliers based on RSRR.

Our study has several limitations. First, although we adapted 
the CMS model to the VA, we did not include gender in the 
model because >99% of all patient admissions were male. Sec-
ond, we assessed only three medical conditions that were be-
ing tracked by both CMS and VA during this time period, and 
these outcomes may not be representative of other aspects of 
care and cannot be generalized to other medical conditions. 
Finally, more contemporary data could lead to differing re-
sults – though we note that no large-scale structural or policy 
changes addressing readmission rates have been implement-
ed within the VA since our study period.

The results of this study suggest that the CMS-derived 30-day 
risk-stratified readmission metric for AMI, HF, and pneumonia 
may not have the capacity to properly detect interfacility vari-
ance and thus may not be an optimal quality indicator within the 
VA. As the VA and other healthcare systems continually strive to 
improve the quality of care they provide, they will require more 
accurate and timely metrics for which to index their performance.

TABLE 2. Distribution of 30-day Observed and Risk-Standardized Readmission Rates for VA Hospitals

Observed Readmission Rate Risk-Standardized Readmission Rate

Mean
(95% CI)

Median
(25th, 75th percentile) Range

Mean
(95% CI)

Median
(25th, 75th percentile) Range

Acute Myocardial Infarction 0.20
(0.19, 0.21)

0.20
(0.15, 0.24)

0.09-0.35 0.20
(0.19, 0.21)

0.20
(0.19, 0.21)

0.18-0.22

Heart Failure 0.20
(0.19, 0.20)

0.19
(0.17, 0.23)

0.06-0.32 0.20
(0.20, 0.21)

0.20
(0.19, 0.21)

0.18-0.22

Pneumonia 0.15
(0.15, 0.16)

0.15
(0.12, 0.19)

0-0.26 0.16
(0.16, 0.17)

0.16
(0.16, 0.17)

0.15-0.19

NOTE: Data calculated using 1-year of data.

TABLE 3. Hospital Performance Outlier Identification

Condition

No. of Hospitals  
Below National Average  

(−95% CI), (%)

No. of Hospitals that Performed  
at National Average  

(±95% CI), (%)

No. of Hospitals  
Above National Average  

(+95% CI), (%)

Acute Myocardial Infarction (Total No. of Hospitals)

   1 year (56)

   2 years (71)

   3 years (76)

0 (0)

2 (2.8)

4 (5.3)

56 (100)

67 (94.4)

68 (89.5)

0 (0)

2 (2.8)

4 (5.3)

Heart Failure (Total No. of Hospitals)

   1 year (102)

   2 years (110)

   3 years (112)

1 (0.9)

5 (4.6)

8 (7.1)

99 (97.1)

102 (92.7)

100 (89.3)

2 (2.0)

3 (2.7)

4 (3.6)

Pneumonia (Total No. of Hospitals)

   1 year (106)

   2 years (111)

   3 years (113)

2 (1.9)

6 (5.4)

11 (9.7)

104 (98.1)

104 (93.7)

 98 (86.7)

0 (0)

1 (0.9)

4 (3.5)
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FIG 1. Hospital-Level Risk Standardized Readmissions Rates in VA Hospitals 
over One Year (2012). Point estimates with 95% confidence intervals. Only hos-
pitals with >25 admissions were included in the analysis. a) Acute myocardial 
infarction (AMI), b) Heart failure (HF), and c) Pneumonia.
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