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Abstract

Recent reductions in readmission rates have been attributed to public reporting and pay-for-

performance initiatives focused on readmissions. However, admission rates also declined during 

the same period. We demonstrate that, because the probability of an admission occurring soon 

after another is lower when there are fewer admissions per patient, the reduction in admission rates 

may have explained much of the reduction in readmission rates.

The announcement of the Hospital Readmissions Reduction Program (HRRP) in 2010 was 

followed by a progressive decline in 30-day readmissions rates through 2014,1,2 leading 

many to conclude that hospital responses to HRRP incentives caused the decline. Largely 

overlooked in the literature, however, is that the decline in readmission rates roughly 

coincided with a period of declining admission rates. In general, readmission rates should 

fall as admission rates fall because the probability of an admission occurring soon after 

another is lower when there are fewer admissions per patient. In this study, we examine the 

potential contribution of the decrease in admission rates to the decrease in readmission rates 

by conducting a simulation in which we remove random samples of admissions from 

Medicare claims data and recalculate readmission rates. As previewed in Exhibit 1, we find 

that the decline in admission rates may have been responsible for much of the decline in 

readmissions.
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Our study builds on recent findings that challenge the attribution of improved readmission 

rates to the HRRP. For example, two recent studies concluded that the reduction in 

readmissions was overstated because of increased coding of diagnoses used to risk-adjust 

readmission rates.3,4 The increase in coding resulted largely from the allowance of more 

secondary diagnoses in Medicare inpatient claims starting in January 2011 and accounted 

for approximately half of the previously reported decline in adjusted readmission rates. 

Moreover, one of the studies, by Ody et al., found that, after correcting for the change in 

diagnosis coding, reductions in readmissions following admissions targeted by the HRRP 

were similar to reductions for non-targeted admissions.4 Nevertheless, the residual 

reductions in readmission rates (after correcting for coding changes) that occurred across 

conditions and payers may be interpreted by some as spillover effects of the HRRP mediated 

by systemic changes in hospital coordination of post-discharge care.5 Whether the HRRP 

and related initiatives have been responsible for the widespread reduction in readmission 

rates remains a topic of debate.

In this study, we consider how recent reductions in per-capita hospital admissions could have 

contributed to the reduction in readmission rates. Multiple lines of evidence suggest the 

decrease in admissions was unrelated to the HRRP. In particular, admission rates fell 

substantially across all payers.6 All else equal, we would not expect hospitals to respond to 

the HRRP by broadly reducing admissions because the associated revenue losses would 

more than offset the avoided penalties. In addition, the admission decline occurred during a 

national slowdown in health care spending growth, started before the HRRP and other value-

based payment initiatives, and accelerated with the implementation of the Recovery Audit 

Contractor Program to limit unnecessary short stays, suggesting contributions from multiple 

factors.6,7

STUDY DATA AND METHODS

Using fee-for-service Medicare claims data for a 20% sample of beneficiaries, we conducted 

a simulation in which we removed random samples of admissions to match national trends 

in admission rates and recalculated readmission rates from the data with fewer admissions. 

We conducted the simulation under two alternate assumptions about the causal link between 

admissions and readmissions: 1) readmissions are caused entirely by deficient quality of care 

during preceding admissions; and 2) readmissions are causally unrelated to preceding 

admissions. Because the precise extent to which readmissions reflect preceding deficits in 

quality is unknown, considering both scenarios helped to bound estimates of the effect of a 

hypothetical admission rate reduction on the readmission rate.

Using claims from 2009-2014, we first estimated changes in population rates of index 

admissions (admissions that are not readmissions) from 2009 to each subsequent year, 

adjusting for patient characteristics (see online Appendix for details).8 Using 2009 claims 

and following specifications for the hospital-wide readmission measure,9 we then simulated 

the 30-day all-cause readmission rate that would have been expected in each subsequent year 

through 2014 if a random sample of admissions had not occurred. For each simulated year, 

the proportion of admissions dropped from the 2009 claims was based on the adjusted 

change in the index admission rate from 2009 to that year. Because admissions were 
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removed randomly, the case mix of admissions remained constant, allowing us to isolate the 

expected effect of lowering the admission rate on the readmission rate. In an alternate 

simulation (Appendix),8 we varied the proportion of admissions dropped by patients’ risk of 

admission to reflect the greater declines in admission rates among lower-risk patients over 

the study period.7,10

Under the assumption that readmissions are caused entirely by deficient quality of care 

during preceding admissions, admissions classified as readmissions would not occur absent 

a preceding admission and would be affected by factors responsible for the decline in 

admissions only if the preceding admission was affected. Accordingly, when simulating 

readmission rates under this assumption, we randomly removed only index admissions that 

were not readmissions, and then removed any readmissions following the dropped index 

admissions. Because this procedure removed expectedly equal proportions of index 

admissions and readmissions, simulated readmission rates through 2014 under this first 

assumption were expected to remain close to the observed 2009 rate (Appendix).8 Thus, this 

simulation illustrates that only under an extreme assumption would the readmission rate be 

unaffected by a reduction in the admission rate.

Under the assumption that readmissions are causally unrelated to preceding admissions, 

readmissions would be directly affected by factors driving the decline in admissions, and 

readmissions would still occur (as admissions) without a preceding index admission. Thus, 

when simulating under this assumption, we removed a random sample of all admissions 

(including readmissions) and then reclassified a readmission as an index admission if its 

preceding index admission was dropped. Because the proportion of readmissions dropped or 

reclassified by this procedure was expectedly greater than the proportion of admissions 

dropped, the simulated readmission rates under this second assumption were expectedly 

lower than the observed 2009 rate. To convey the intuition as to why, we present a stylized 

example for a hypothetical patient in Appendix Exhibit 1.8

As a reference point for interpreting simulated readmission trends, we also report observed 

readmissions rates from 2009-2014. To hold case mix constant over time (for consistency 

with the constant case mix in simulated trends), we adjusted observed rates for the same 

patient characteristics for which we adjusted admission rates (Appendix).8 We additionally 

adjusted observed readmission rates for the principal diagnosis of the index admission but 

not for secondary diagnoses because of the documented increase in coding.3,4

Finally, we estimated the correlation between observed and simulated changes in 

readmission rates from 2009-2014 at the hospital referral region (HRR) level (Appendix).8 

This characterized how geographic variation in changes in readmission rates tracked with 

predictions based on HRR-specific changes in admission rates.

Limitations

Factors contributing to the decline in admission rates likely caused a more complicated 

pattern of reductions than the random drops considered in our simulation. However, we 

found substantively similar results when allowing the proportion of admissions dropped to 

vary (widely) according to patients’ admission risk. Moreover, our simulation was not 
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intended to establish a counterfactual (i.e., the readmission rate expected from exogenous 

declines in admissions) by reproducing a complicated pattern of admission reductions. In 

other words, the objective of our analysis was not to isolate the share of the reduction in 

readmissions that can be attributed to falling admission rates vs. the HRRP. On the contrary, 

a major motivation for our analysis is that analyses of trends without a valid control group 

(to establish a counterfactual) are insufficient to support inferences about the causal impact 

of the HRRP. Our analysis intends only to demonstrate the relationship between trends in 

admissions and readmissions; if strong, one must consider the contribution of falling 

admission rates to falling readmission rates when attempting to draw conclusions about the 

success of the HRRP from trends in readmission rates.

RESULTS

From 2009-2014, the adjusted rate of index admissions declined by 12.1% (Exhibit 2, 

Appendix Exhibit 2).8 Under the assumption that readmissions are caused entirely by 

deficient quality of care during preceding admissions, simulated readmission rates through 

2014 remained close to the observed rate in 2009, as expected (Exhibit 1).

Under the assumption that readmissions are causally unrelated to preceding admissions, the 

simulated decreases in readmission rates were substantial and similar to the changes in 

adjusted observed rates, both in our main analysis (Exhibit 1) and an alternate simulation 

reflecting the changes in case mix of admitted patients over the study period (Appendix 

Exhibits 3–4).8 Across HRRs (Exhibit 3), simulated decreases in readmission rates were 

strongly correlated with observed decreases (r=0.73; P<0.001).

DISCUSSION

Our analysis demonstrates how factors responsible for declining admission rates may have 

explained much of the recent reduction in readmission rates. We could not quantify the 

precise impact of falling admission rates on readmission rates, but it was likely substantial 

because most admissions occurring within 30 days of another are probably not caused by 

lapses in quality during the preceding admission. For example, prior studies have found that, 

on average, only 27% of readmissions are potentially avoidable, including only 36% of early 

readmissions.11,12 It is therefore extreme to assume that readmissions are always caused by 

prior admissions. Thus, a decrease in readmission rates should be expected from a decrease 

in admission rates.

Our findings are consistent with prior research documenting a strong correlation between 

changes in admission and readmission rates across HRRs and build on recent findings that 

decreases in readmissions targeted by the HRRP have been proportionally similar to 

decreases in non-targeted readmissions (after correcting for diagnosis coding changes).4,10 

These findings would not be expected from quality-improvement efforts specifically 

targeting readmissions in response to HRRP incentives, but all are consistent with broad 

decreases in admission rates causing readmission rates to fall. Readmission-reduction efforts 

could have plausibly contributed to some decline in admission rates but are unlikely to 

explain a large, all-payer decline in admissions. Therefore, our findings question the extent 
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to which recent readmission reductions can be attributed to readmission-specific incentives 

and initiatives.

Our study also calls attention to the limitations of utilization-based quality measures. The 

validity of these measures assumes that instances of utilization resulting from deficient 

quality can be distinguished from utilization from other causes. Our study questions this 

assumption for readmissions by demonstrating that declines in readmission rates may reflect 

trends in admission rates rather than changes in the quality of transitional care, consistent 

with prior cross-sectional findings that local admission rates predict hospital readmission 

rates much more strongly than performance on discharge planning measures.13 Thus, 

caution is warranted when interpreting variation or trends in performance on utilization-

based quality measures.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Exhibit 1. Observed readmission rates and readmission rates expected from falling admission 
rates under assumption that readmissions are vs. are not caused by care in prior admission, 
2009-2014
Source: Authors’ analysis of Medicare claims from 2009-2014

Notes: Simulated readmission rates and observed adjusted readmission rates are displayed 

by year. Error bars for observed readmission rates indicate 95% CIs that account for 

clustering within hospital referral regions. Simulated readmission rates were calculated for 

each year under each of the two assumptions about the causal link between index admissions 

and readmissions. Error bars for the simulated readmission rates indicate 95% CIs that 

reflect the uncertainty with which changes in index admission rates (the basis for the 

simulation) were estimated. Under the first assumption (readmissions caused entirely by care 

received in preceding admission), simulated readmission rates remained constant, regardless 

of the change in index admission rates, so there was no uncertainty to reflect. Our analysis of 

observed readmission rates from 2009-2014 included 6,399,320 admissions among 

2,587,197 beneficiaries, and our simulation analysis was based on the 1,134,760 admissions 

occurring in 2009 among 733,255 beneficiaries.
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Exhibit 2. Adjusted rate of index admissions, 2009-2014
Source: Authors’ analysis of Medicare claims from 2009-2014

Notes: Error bars for index admission rates and observed readmission rates indicate 95% CIs 

that account for clustering within hospital referral regions. Our analysis of admission rates 

from 2009-2014 included 28,458,493 beneficiary-year observations among 6,733,838 

Medicare beneficiaries.
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Exhibit 3. Correlation between simulated and observed changes in readmission rates from 
2009-2014 at the HRR level
Source: Authors’ analysis of Medicare claims from 2009-2014

Notes: Simulated HRR-specific changes in readmission rates from 2009-2014 are plotted 

against observed HRR-specific changes. Simulated changes were produced under the 

assumption that readmissions are causally unrelated to preceding index admissions. To 

reduce attenuation bias from sampling error in the estimation of the correlation between the 

simulated and observed changes, we focused this analysis on the 100 largest HRRs 

accounting for 67% of the Medicare population and used claims for all beneficiaries in those 

HRRs (as opposed to claims for the 20% sample of beneficiaries). The correlation was even 

higher (0.84; P<0.001) among the 50 largest HRRs.

McWilliams et al. Page 9

Health Aff (Millwood). Author manuscript; available in PMC 2020 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript


	Abstract
	STUDY DATA AND METHODS
	Limitations

	RESULTS
	DISCUSSION
	References
	Exhibit 1.
	Exhibit 2.
	Exhibit 3.

