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Abstract

HF is the leading cause of readmissions in patients age ≥ 65 years with high associated societal 

and economic costs. The utilization metric of 30-day risk standardized readmission rates (RSRRs) 

has therefore become a target to reduce health care costs. In this review, we discuss in detail the 

implementation, effectiveness, and unintended consequences of the Hospital Readmissions 

Reduction Program (HRRP) - the major healthcare policy approach in the U.S. to reduce 

readmissions by financially penalizing hospitals with higher than average 30-day RSRRs. The 

HRRP was enacted by the Patient Protection and Affordable Care Act of 2010 (popularly known 

as ‘Obamacare’). The public reporting of RSRRs began in June 2009 and the HRRP readmission 

penalties went into effect starting fiscal year 2013. The policy had limited success in achieving its 

primary objective of reducing readmissions as the achieved reduction in heart failure readmissions 

was much smaller (~9%) than anticipated (~25%) with some of the reduction in RSRRs 

attributable to the artifact of administrative upcoding post-HRRP rather than an actual decline in 

readmissions. From the time of passage of this law, there have been significant concerns regarding 

gaming of the system such as increase in observation stays, delaying readmissions beyond 

discharge day 30th, and inappropriate triage strategies in emergency departments in order to 

achieve lower readmission rates to avoid penalties. A series of independent reports have now 

suggested that implementation of the HRRP was associated with an increase in 30-day, 90-day, 

and 1-year risk-adjusted heart failure mortality in U.S. with reversal in decade long trend of 

declining heart failure mortality. We review the evidence behind effect of the HRRP on 

readmissions and mortality outcomes as well as discuss various lessons to be learned from the 

design, implementation, and consequences of this policy.

Heart failure (HF) hospitalizations account for over a million admissions annually in both 

U.S. and Europe.1 The readmission rates following hospitalization for HF are high with 

approximately a fifth of patients readmitted within 30 days in the U.S.,2 though readmission 

rates are lower in many European countries. HF is the leading cause of readmissions in older 

patients age ≥ 65 years with high associated societal and economic costs.1 The utilization 

metric of 30-day risk standardized readmission rates (RSRRs) has therefore become a target 

to reduce health care costs in the U.S. In the last decade, two major healthcare policy 
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approaches to reducing 30-day readmissions have been public reporting of individual 

hospital’s 30-day RSRRs and financially penalizing hospitals with higher than average 30-

day RSRRs.

Medicare and Health Policy Innovations to Reduce Readmissions

Medicare is a large federal health insurance system in the U.S. for 57 million people aged 65 

or older who have worked and payed into Medicare through payroll taxes, and certain 

younger individuals with disabilities, end-stage renal disease or amyotrophic lateral 

sclerosis.3 Medicare accounts for 15% of total federal spending.3 It is administered through 

the Centers for Medicare and Medicaid Services (CMS), a federal agency within the U.S. 

Department of Health and Human Services. Most of the U.S. hospitals bill Medicare and 

are, thus, bound by the rules of the CMS. Traditionally, innovations in health policy 

including delivery system reforms and improvements in value of health care such as 

reducing 30-day readmissions in HF have come from the CMS through its Medicare 

program. In June of 2009, CMS began publically reporting 30-day RSRRs for patients 

discharged after hospitalization for HF. Public reporting aimed to improve transparency and 

informed choice for patients as well as to incentivize hospitals to reduce their 30-day 

RSRRs. However, even after years of public reporting, there was no measurable change in 

trends for 30-day RSRRs.4

The Hospital Readmissions Reduction Program

The Patient Protection and Affordable Care Act of 2010 (popularly known as ‘Obamacare’) 

enacted the Hospital Readmissions Reduction Program (HRRP). Prior to the HRRP, 

hospitals had no financial incentive to reduce readmissions under the fee-for-service 

payment models. The HRRP established financial penalties to incentivize hospitals to reduce 

their 30-day readmissions after hospitalizations for target conditions (initially targeting HF, 

acute myocardial infarction, and pneumonia). The HRRP had a penalty-free implementation 

phase from time of passage of the law in March 2010 to end of the FY 2012 (September 

2012). Starting October 2012, the HRRP penalties went into effect. In the penalty-phase, it 

requires the CMS to reduce payments to hospitals whose 30-day RSRRs for target 

conditions are higher than national average. Up to 3% of a hospital’s entire inpatient 

Medicare payment is at risk, not just the payment resulting from target condition 

readmissions. There is no reward or bonus for hospitals that improve their readmission rates. 

Further, as the readmission rates across the nation improves over time, so does the national 

average. Therefore, avoiding penalties is always a moving target for hospitals and they may 

face penalties even if there is improvement in their 30-day RSRRs. In FY 2017, 79% of the 

acute care hospitals in U.S. were penalized under the HRRP resulting in a total revenue of 

$528 million for the CMS.5

As soon as the HRRP program was announced substantial concerns were raised about 

potential for unintended consequences, particularly for HF patients.6, 7 Lesser resourced 

hospitals caring for the most vulnerable patients were projected to be the ones most likely to 

be penalized. Further concerns were raised that metric focused health systems may be 

incentivized to provide care in a way that was not patient-centered. There is also inherent 
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tension between how the hospitals are reimbursed by the CMS and the readmissions 

reduction incentive by the HRRP. In the U.S., under the Inpatient Prospective Payment 

System (IPPS), the CMS payments to hospitals is based on the Diagnosis-related groups 

(DRGs). DRG is a patient classification scheme relating the cost incurred by a hospital to the 

patients it treats (case-mix) based on patients’ illnesses, their severity, and expected resource 

intensity for their management. DRG serves as a basic unit of payment for a given diagnosis. 

For example, if a Medicare patient is admitted under HF and shock DRG, a fixed payment 

will be made to the hospital by the CMS instead of the actual cost incurred by the hospital. If 

a hospital could provide care at a cost less than the DRG payment for that diagnosis, then it 

can make money. This incentivizes hospitals to reduce patients’ length of stay for any given 

diagnosis. However, shorter length of stay in HF patients without complete decongestion 

may increase the risk of 30-day readmission. With the HRRP, hospitals are also penalized 

for 30-day readmissions, creating a real fiscal challenge for hospitals in trying to balance 

length of stay under the fixed payment DRG system with 30-day readmissions risking 

penalties under the HRRP. Despite the substantial concerns raised, CMS proceeded with 

implementation without any guidance or evidence-based resource on how to achieve the goal 

of reducing 30-day readmissions.

Has the HRRP been Successful in Reducing Readmissions?

Unlike public reporting, the stick approach of the HRRP has been touted as a success in 

reducing 30-day readmissions.2, 8, 9 The 30-day RSRRs in HF declined from 23.5% in 2008 

to 21.4% in 2014.8 However, the reduction in readmissions was mostly abrupt immediately 

following passage of the law.2 This may imply that hospitals were able to quickly identify 

root causes for their high readmission rates and then devised and successfully implemented 

strategies that led to immediate improvement in processes of care, which in turn led to rapid 

reduction in readmission rates. However, the data from 2010 to 2012 suggest that adoption 

and effect of multicomponent strategies to reduce readmission rates (that include discharge 

planning, medication management, patient education, and improvement in care transition 

processes) has been modest.10

An alternative mechanism accounting for the rapid reduction in 30-day RSRRs post-HRRP 

may be related to “gaming” of the system. In a national survey of hospital leaders in 

mid-2012, 26.6% of leaders reported that it was more than moderately likely that hospitals 

would increase the use of observation status to improve their perceived performance on 

readmissions, and 15.1% felt it was more than moderately likely that hospitals would 

increasingly avoid high-risk patients.11 As 30-day RSRR metric is risk adjusted, upcoding 

would result in lowering RSRR without a true reduction in readmissions. Recent data has 

suggested that up to two-third reduction in 30-day RSRR following the HRRP may be 

attributable to upcoding.12 The data based on clinical risk-adjustment rather than 

administrative risk-adjustment (subject to upcoding) showed no significant improvement in 

risk-adjusted readmissions in the first two years following implementation of the HRRP13, 

further lending support that a true reduction in readmissions following the HRRP is much 

lower than suggested. In addition to upcoding, other strategies may have been used to reduce 

30-day RSRRs. If a patient presenting in emergency department is admitted under 

‘observation status’, it is considered outpatient care rather than readmission even if the 
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actual stay spans over days. Although the study by Zuckerman et al. showed no significant 

overall correlation between within hospital change in readmission rate with change in 

observation use, however, they found that the rate of rise in observation stays in U.S. for the 

HRRP target conditions has become steeper compared with non-target conditions in the 

post-HRRP implementation period suggesting some of the reduction in readmissions may be 

due to shift from inpatient admissions to observation stays.2

Even with this gaming of the system, the overall reduction in 30-day RSRRs is relatively 

modest compared with suggested reduction from previous literature that showed over one-

quarter of readmissions may be avoidable.14 A long-term examination of data beyond 30 

days showed readmissions reduction after HF hospitalization is even more modest with less 

than 1% absolute reduction in 1-year risk-adjusted readmissions.13 This suggests that many 

of the prevented 30-day readmissions are just readmissions delayed beyond discharge day 

30th after index HF hospitalization. Thus, the totality of evidence indicates that the 

magnitude of reduction in readmissions after implementation of the HRRP is far lower than 

initially suggested and the results achieved have been disappointing at best.

The HRRP and Unintended Consequences

Since implementation of the HRRP, serious concerns have been raised regarding gaming of 

the system such as inappropriate triage strategies in emergency departments, increased use 

of observation stays when admissions would have been warranted, and delaying 

readmissions beyond discharge day 30th and its effects on HF patient care and survival.7, 13 

Further, in addition to gaming, the financial penalties from the HRRP have been shown to 

fall disproportionately on safety-net hospitals (hospitals providing care to poor and 

vulnerable patients) as the RSRR metric was not adjusted for socio-economic factors, a 

major determinant of readmissions.15 Although 2% of the U.S. acute care hospitals are 

safety-net, they provide 20% of uncompensated care with relatively scant revenue 

generation.16 Disproportionate penalties from the HRRP may have compromised the ability 

of these already financially stricken hospitals to provide care for HF patients and need 

investigation in future studies. Studies investigating trends in 30-day, 90-day, and 1-year HF 

mortality in fee-for-service Medicare beneficiaries have suggested a recent reversal of the 

decade long trend in declining HF mortality in the U.S. coinciding with implementation of 

the HRRP (Figure).8, 13, 17–20 In a 100% fee-for-service Medicare sample, Dharmarajan et 

al. showed a 1.3% increase in 30-day risk standardized HF mortality from 2008 to 2014.8 

Another study in fee-for-service Medicare beneficiaries found a declining 1-year risk-

adjusted HF mortality from 2002 to 2010 followed by a 3.3% increase from 2010 to 2012 

again coinciding with implementation of the HRRP.17 A recent study also showed that from 

2009 to 2015, 600 studied hospitals with poor performance on baseline 30-day mortality had 

a small improvement (0.5% decline) in 30-day HF mortality. But this was offset by 3,196 

other hospitals in this study where 30-day HF mortality increased on average by 1.1% 

during the same time period coincidental with the HRRP implementation.19

All three of these studies8, 17, 19 used administrative data for risk adjustment and neither of 

these directly tested the association of the HRRP implementation with trends in mortality 

following HF hospitalization. Using the American Heart Association’s Get With The 
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Guidelines-HF registry data and with two different methodological approaches (interrupted 

time-series and survival analyses) exploiting detailed clinical risk-adjustment and accounting 

for within hospital clustering of patients, we recently showed that implementation of the 

HRRP was associated with a 1.4% increase in 30-day and 5% increase in 1-year risk-

adjusted HF mortality.13 The findings were robust across race/ethnicity, teaching hospital 

status, and rural or urban hospital location. Although increasing patient severity of illness 

over time could explain these time trends of increasing HF mortality, we found no such 

evidence of increase in patient severity of illness in the post-HRRP implementation period 

compared with the pre-HRRP period. These multiple independent reports of increasing HF 

mortality post-HRRP suggest that the HRRP may have incentivized hospitals in a way that 

compromised the care of HF patients with adverse consequences on patient survival.

Lessons Learned

There are lessons to be learned or reaffirmed from the design and implementation of the 

HRRP and the consequences resultant from it (Table). First, financial incentives work and 

serious harm may result from health policies that incentivize utilization reduction over 

meaningful quality, safety, and hard patient outcomes. Here, the HRRP levied financial 

penalties of up to 3% of a hospital’s total inpatient Medicare revenue for 30-day 

readmissions, which were up to 15 times more than the financial penalties in place for 30-

day mortality. This created a very strong incentive for hospitals to reduce 30-day 

readmission rates and may have led to diversion of resources away from meaningful quality 

improvement and patient safety with adverse consequences on patient survival. A recent 

study has shown that lower hospital-level 30-day risk-standardized mortality rate is 

associated with improved long-term survival in patients hospitalized with HF independent of 

mortality differences within first 30 days.21 These data strongly suggest that hospitals’ 

performance on 30-day mortality may be a better and more patient-centric metric for quality 

improvement than 30-day readmissions. Further, mortality should be weighted more than 

readmissions in determining financial penalties.

Second, post-implementation monitoring for intended and unintended consequences akin to 

post-marketing surveillance of effectiveness and safety for drugs should be an integral part 

of the health policy implementation process. This is even more important for health policies 

as unlike drugs that go through years of development and rigorous testing for efficacy and 

safety prior to their approval, policies often bypass these steps. Even though the inverse 

association between readmissions and mortality in HF was known for a long time22, 23, the 

HRRP policy incentivizing reduction in HF readmissions was implemented without any 

monitoring in place. This may have led to delayed identification of potential unintended 

consequences on mortality in HF from implementation of the HRRP.

Third, similar to drug and devices, we must strive to hold the health policies to high 

standards of rigorous testing and evidence-base prior to their implementation.24–26 The 

HRRP aimed to reduce readmissions by penalizing hospitals for higher than average 

readmission rates instead of directly incentivizing improvement in care transition processes 

and post discharge outpatient follow-up. A clustered randomized trial comparing these two 

approaches to reducing readmission rates while monitoring effects on mortality and 
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utilization may have been better than a series of observational studies trying to uncover the 

unintended consequences of one of these approaches post-implementation. Further, serious 

potential harm to Medicare beneficiaries as a result of implementation of this untested policy 

could have been avoided. Randomized trials of major healthcare policies are even more 

relevant in the context of the policies such as the HRRP that are implemented widely and 

thus, leaving no good natural control for post-implementation assessment of their 

effectiveness and safety.

Conclusion

In summary, implementation of the HRRP, a statutorily mandated U.S. federal program 

aimed to reduce 30-day readmission rates by financially penalizing hospitals for higher than 

average RSRRs, was associated with only a modest reduction in readmissions and an 

increase in both short-term (30-day and 90-day) and long-term (1-year) mortality following 

hospitalization for HF. Future policies aimed to reduce HF utilization should have a direct 

focus on meaningful patient quality and safety metrics including patient survival.
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Figure. Absolute change in risk-adjusted heart failure readmission and mortality rates following 
implementation of the HRRP
Figure summarizes the estimated absolute changes in 30-day, 90-day, or 1-year risk-adjusted 

readmissions (green circles) and mortality (red circles) after hospitalization for heart failure 

post implementation of the HRRP. The study by Gupta et al. (line pattern) used prospective 

clinical registry data for risk-adjustment. Rest of the studies (check pattern) used 

administrative (billing codes) data for risk-adjustment. Comparative time periods used in 

estimation of change in rates were: Chatterjee et al., 2009 to 2015; Dharmarajan et al., 2008 
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to 2014; Gupta et al., pre-HRRP period (2006-2010) to post-HRRP period (2012-2014); 

Khera et al., 2010 to 2012.

This figure highlights: 1) The HRRP implementation was associated with a modest 

reduction in readmissions and an increase in both short-term and long-term mortality after 

heart failure hospitalization in multiple independent investigations; 2) decline in 

readmissions was higher and rise in mortality was lower in heart failure post-HRRP in 

studies with administrative risk-adjustment compared with the study utilizing clinical risk-

adjustment, suggesting evidence of upcoding post-HRRP; 3) a significant proportion of 

reduction in 30-day readmissions was lost at 1-year suggesting some of the readmissions 

were not prevented but delayed beyond discharge day 30th. HRRP, Hospital Readmissions 

Reduction Program
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Table

Lessons Learned from Implementation of the Hospital Readmissions Reduction Program

Lesson Learned Explanation

1. 30-day risk-standardized readmission rate is a 
poor target for health policy interventions 
especially those that penalizes based on 
readmission rates.

Readmissions in heart failure may be more related to socioeconomic determinants of 
health and patient severity of illness than the actual quality of care provided.

2. Financial incentives work and work bi-
directionally.

Financial incentives cannot be expected to work in only one direction towards 
effectiveness. ‘Gaming’ of system should be anticipated with counter measures in 
place to avoid unintended consequences.

3. Incentivize the right measure(s). Directly incentivizing improvement in care transition processes and post-discharge 
care may be better than incentivizing reduction in 30-day readmissions without 
providing guidance and resources on how to achieve that goal.

4. Pre-specified, independent, and mandatory 
post-implementation monitoring of 
effectiveness and safety of major health policy 
changes must be instituted.

Akin to post-marketing surveillance of drugs; pre-specified mandatory monitoring of 
health policies for intended and unintended consequences post-implementation.

5. Advocate for evidence-based health policy. Hold health policy to comparable standards as drugs and devices. Health policy trials 
and pilots are feasible and should be conducted before widespread implementation of a 
novel major public health policy.
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