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Introduction: Hospital readmissions have been associated with adverse outcomes and elevated financial costs to patients, families,
and hospitals across the United States. Historically, nearly 20% of all Medicare discharges had a readmission within 30 days. In an
effort to address this issue, the Affordable Care Act (ACA) established the Hospital Readmission Reduction Program (HRRP) in 2012
to positively influence readmissions associated with acute myocardial infarction, chronic obstructive pulmonary disease, heart failure,
pneumonia, coronary artery bypass graft surgery, and total hip and/or knee arthroplasty. However, as recently as 2018, there were still
3.8 million 30-day all-cause adult hospital readmissions, with a 14% readmission rate and an average readmission cost of $15,200. The
ACA also produced the Hospital Value-Based Purchasing (HVBP) program with the stated intent to (1) reduce mortality and
complications, (2) reduce healthcare-associated infections, (3) increase patient safety, (4) improve the patient experience, and (5)
increase efficiency and reduce costs. Given the costs and quality implications of an average readmission, it is logical to believe that
HVBP eligible hospitals are simultaneously seeking to meet the goals of both programs. However, to date, no studies have examined if
that is the case. Thus, in this study, we seek to determine if HVBP eligible hospitals are associated with a reduction in the core set of
HRRP readmission rates better than the facilities that are not eligible for the HVBP program.
Methods: Hospital-level data from calendar year 2019 for 3,276 short-term acute care hospitals in the United States were evaluated
using multivariate regression analysis to examine the readmission rate performance between 2,719 HVBP eligible hospitals and 557
ineligible hospitals.
Results: Our six separate multivariable linear regressions revealed a statistically significant and positive association between HVBP
participation and readmission rates after controlling for numerous organizational, clinical complexity, and environmental factors. In
each case, the magnitude of the positive directional association is moderate, ranging from and increase of +0.19% (pneumonia
readmissions) to as high as +0.37% (all cause readmissions) for HVBP eligible hospitals. When considered in the context of the
average number of discharges in our data set (x- = 9570), a third of a percent increase from the average 15.56% all cause readmissions
to 16.08% in HVBP eligible hospitals equates to 50 additional readmissions annually (9570 × 15.56% = 1,489 vs 9570 × 16.08% =
1,539). At an average cost of $15,200 per readmission, which equates to an average additional cost to the average HVBP eligible
hospital in excess of $760,000.
Discussion: The fact that there is a positive association between HVBP participating hospitals and readmissions at all, and that the
same effect appears to be persistent across all dependent measures is concerning. One would logically expect hospitals that are focused
on quality-based care to thoroughly care for individuals in order for them to not be readmitted to the hospital. The results provided do
not necessarily prove that either program is not working. But they also do not confirm that the HVBP and HRRP programs are working
together and accomplishing what they were originally designed to do: improve patient care and lower health-care costs.
Keywords: hospitals, value-based care, HVBP, readmissions, HRRP

Introduction
In the United States, health care is a $4 trillion industry (2020) and currently accounts for 17.7% of US Gross Domestic
Product (GDP), and nearly a third of this cost (32.8%) is directly attributable to hospital care.5 The trajectory of health-
care cost inflation shows little sign of slowing down as the health-care share of GDP is expected to rise to 19.7% by
2028.6 A significant portion of the expense incurred within the US healthcare system can be attributed to hospital
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readmission.1,2 In addition, over $52.4 billion is spent annually to care for patients that were readmitted to the hospital
within 30 days for a previously treated condition.7,8 As recently as 2018, there were 3.8 million 30-day all-cause adult
hospital readmissions, with a 14% readmission rate and an average readmission cost of $15,200.3

The 111th United States Congress and President Barack Obama sought to address these issues with the passage of the
Patient Protection and Affordable Care Act.9 One outcome of the ACA was the advancement of a series of pay-for-
performance (P4P) initiatives, which aim to reward hospitals that provide a higher quality of care through monetary
incentives. The Centers for Medicare and Medicaid Services (CMS) led the way in designing P4P programs, including,
among other programs, both the Hospital Value-Based Purchasing (HVBP) program and the Hospital Readmission
Reduction Program.10

The purpose of HVBP is to incentivize hospitals to deliver high quality, versus merely high volume, care.11 The
HVBP is specifically designed to improve the quality and experience of care for hospital patients.9 It does this by
encouraging hospitals to improve the quality, efficiency, patient experience and safety of care that Medicare beneficiaries
receive during acute care inpatient stays.9 HVBP eligible hospitals are assessed by a set of key metrics that determine the
quality of care they provide, which result in reimbursements that are directly related to their quality-of-care ratings.12 The
HVBP program contains four domains that are scored individually. These domains are (1) clinical outcomes, (2) safety,
(3) person and community engagement, and (4) efficiency and cost reduction.

Some hospitals are excluded from the HVBP program annually. Exclusion reasons include hospitals that are subject to
payment reductions under the Hospital Inpatient Quality Reporting (IQR) Program, hospitals that were cited for three or
more deficiencies during the performance period that pose immediate jeopardy to the health or safety of patients,
hospitals with an approved extraordinary circumstance exception (ECE), and hospitals located in the state of Maryland.13

The amount of financial benefit eligible hospitals receive is determined by the combination of Total Performance
Score (TPS), however the HVBP program is budget neutral. This means that the entire 2% reduction must be paid back
to participating hospitals. The highest-performing hospitals can earn back bonuses greater than the payment reduction,
while others may receive minimal payment increases or not earn a bonus payment at all.11 In 2019, CMS paid out more
than $1.9 billion to roughly 2,700 hospitals in the United States.14

In contrast to the HVBP program, which covers a broad spectrum of hospital performance, the HRRP program is
more focused on reducing the number of readmissions for previously treated hospital conditions – specifically hip/knee
replacement, chronic obstructive pulmonary disease (COPD), acute myocardial infarction (AMI), heart failure, pneumo-
nia, and coronary artery bypass graft (CABG) surgery. Through the HRRP Program, the Centers for Medicare &
Medicaid Services penalizes hospitals for “excess” readmissions when compared to “expected” levels of readmissions.
According to the American Hospital Association, since the program began on Oct. 1, 2012, hospitals have prevented
nearly 600,000 readmissions, but have also experienced nearly $2.5 billion in financial penalties.15

CMS’ intent with introduction and proliferation of these two value-based programs is clearly focused on improving
patient outcomes. However, questions remain regarding whether there is a positive association between the two
programs. It is logical to assume quality focused hospital leadership would seek to improve all aspects of care, but
some have voiced concern if the different incentive structures and competing measures might be counterproductive.16

Some studies discuss problems with HVBP or identify the performance of hospitals within the program on various
outcome measures (eg, mortality); however, to our knowledge, no comparison to hospitals that are not in the program has
yet been made on the topic of readmissions, perhaps because it is presumed that eligible hospitals are logically operating
at a higher level of performance.17–19

Literature Review
Based on 2013 Medicare Cost Report data, for every patient discharge, the median hospital lost $82; however, forty-five
percent of hospitals were profitable, with 2.5% earning more than $2475 per adjusted discharge.20 In more recent years,
hospital median operating margins have hovered around 2.4% (2019) and have dropped to a razor thin 0.5% in FY
2020.21 Thus, hospitals which participate in a volume-focused prospective payment reimbursement structure may be
inclined to discharge patients from the hospital as quickly as possible in an effort to constrain costs and maintain
profitability. With this in mind, it is reasonable to presume that quality of care may be compromised in some instances.22
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It has been shown that there is a positive effect of financial incentives on performance.23 This is why pay-for-
performance (P4P) programs were introduced into the health-care industry in recent years. Clearly, the primary goal of
HVBP is to incentivize care providers to deliver high value, not just high volume, health care.12 Instead of rewarding the
quantity of services rendered, HVBP rewards hospitals based on the quality of care provided to patients that are part of
Medicare.9 In order to gauge the quality-of-care hospitals are providing, they use outcome measures such as mortality
and complications, health care-associated infections, patient safety, patient experience, process, efficiency and cost
reduction.24 Many of these measures continue to evolve. For example, assessing the patient experience has required
modification of the questions to assess the quality of care provided at the hospital. Historically, the questions patients
were being asked had more to do with a hotel stay than with a health-care institution.25 Although P4P programs make
sense theoretically, many have questioned if it works in the health-care industry. Recent studies assess if the HVBP is
measuring quality of care appropriately.17–19 However, these studies only look at how accurate the Total Performance
Score (TPS) is in assessing quality of care in hospitals and none of the studies in question examined if hospitals
participating in HVBP provide better quality care than those who do not. Some have also argued that many of the
published studies evaluating the impact of P4P programs suffer from methodological weaknesses that make it hard to
determine whether the HVBP intervention had an effect above and beyond other changes. Damberg, Sorbero, Lovejoy,
Martsolf, and Raaen (2014) assessed hospital characteristics with how they were ranked in accordance to HVBP.26 The
authors found that most of the variation among HVBP scores was attributed to profit status, geographic region, and the
number of Comprehensive Primary Care reported measures. Another study observed how HVBP could affect the
business model of the hospital. It was determined that HVBP was associated with superior hospital performance;
however, the researchers seem to agree that the research contained some methodological challenges.17 Thus, these
prior authors encountered difficulty determining if HVBP is the causal factor of the study’s positive observations, or if
there were other factors involved.26

Figueroa, et al. evaluated the performance of 4,267 acute care hospitals, of which 2919 were currently participating in
the HVBP program and 1,348 hospitals were ineligible and used as controls.27 The mortality rates were measured among
all of the hospitals and then compared to determine if the eligible hospitals were associated with a lower 30-day risk
adjusted mortality for acute myocardial infarction, heart failure, and pneumonia. The findings concluded that the
evidence to suggest that HVBP led to a lower mortality rate is lacking. They also suggest, similar to other studies
mentioned previously, that there are some holes in this specific pay for performance program.27

Another study conducted by Ryan et al also examined the HVBP program to assess if participating hospitals were
associated with lower mortality rates.19 They evaluated the performance of the hospital in respect to mortality rate and
other clinical processes and patient experience quality measures over the first four years that the HVBP program was in
existence. They determined that HVBP was not associated with significant reductions of mortality rate and that even in
respect to the measures of clinical process or patient experience, HVBP participating hospitals showed no significant
improvement.19 Lastly, Werner and Bradlow (2006) concluded that hospital performance measures do not predict
significant differences in hospital risk-adjusted mortality rate. Additionally, these authors suggest that further studies
should be developed to determine other measures that are more associated with patient outcomes.28

Therefore, based primarily on the Figueroa, et al. and Ryan, et al. studies, we endeavor to extend their research and
examine if HVBP eligible hospitals are associated with lower overall readmission rates.19,27 In our view, examining the
difference in quality of care between eligible and non-eligible hospitals is important to determine if eligible hospitals are
actively reducing readmissions to meet the goals of the HVBP program. Logically, one would presume that they do, but
this premise has yet to be tested. Given some of these exclusion criteria previously noted (i.e., hospitals that are subject to
payment reductions under the IQR program and hospitals that were cited for three or more deficiencies during the
performance period that pose immediate jeopardy to the health or safety of patients), there is a logical basis to
hypothesize that HVBP eligible hospitals are associated with lower overall hospital readmissions.
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Methods
Data and Sample
Data from 3,276 hospitals were gathered from the Definitive Health care data set (defhc.com) from calendar year 2019.
Definitive Health care compiled the data for this study, drawing from numerous public data sources including the
Healthcare Cost Report Information System (HCRIS), Hospital Compare, the United States Census Bureau, the Centers
for Medicare and Medicaid Services (CMS) Hospital Compare, the CMS Hospital Value-Based Purchasing (HVBP)
program, the CMS Hospital Readmission Reduction Program (HRRP), and several others.

Measures – Dependent Variables
The dependent variables for this study are the standard set of Hospital Readmission Reduction Program (HRRP)
variables – each of which is used to examine a different aspect of health-care service delivery. The variables include
30-day readmission rates for all cause hospital wide sources, hip/knee replacement, chronic obstructive pulmonary
disease (COPD), acute myocardial infarction (heart attack), heart failure, and pneumonia. An insuffiient number of
hospitals reported results for coronary artery bypass graft (CABG) surgery readmissions (n = 981). For this reason, we
removed this dependent variable from the final analysis. The readmission rate indicates how many patients had to be
readmitted back into a hospital within 30 days after they were originally discharged. Hospitals maintain lower read-
mission rates when they have appropriately resolved the patient’s health-care needs without further intervention.29–35

Measures – Independent Variable
The independent variable of interest is a dichotomous variable indicating whether the hospital is eligible for the HVBP
program, or if they are not eligible for the HVBP program. In our dataset, this variable was coded as 1 = eligible, 0 = not
eligible.

Measures – Control Variables
Numerous control variables are included in the study to account for the confounding variation in hospital readmissions
associated with various individual hospital characteristics, including hospital ownership type (for profit vs not-for-profit),
number of staffed beds as a proxy for size, teaching status, case mix index, average length of stay, outpatient service mix,
urban or rural location, government operated or not, annual number of discharges as a proxy for level of utilization,
hospital system membership, local hospital market concentration (as measured via the Herfindahl–Hirschman Index),
occupancy rate, American Hospital Association geographic region, and Hospital Compare Score as a proxy for patient
perceptions of care.

Dichotomous variables were coded as follows: system membership: 1 = part of a hospital system, 0 = not part of a
hospital system; teaching: 1 = teaching hospital, 0 = not a teaching hospital; hospital compare score: 1 = score of 5, 0 = 4
or less; for-profit ownership: 1 = for profit, 0 = non-for-profit; government owned: 1 = government owned, 0 = not; and
for the hospital city location: 1 = urban, 0 = rural based on US Census Bureau criteria. For the outpatient service mix, the
inpatient and outpatient revenues were summed and used as the denominator and the outpatient revenue was used as the
numerator to solve for the outpatient service mix as a proportion. Lastly, each hospital was assigned a geographic region
in accordance with the American Hospital Association (1–9). The supportive sources to support inclusion of the control
variables used in this study can be found in the Appendix.

Analysis
Six separate multivariable linear regressions were conducted for each response (dependent) variable using IBM SPSS
Statistics package 27. Sample sizes for each model varied due to missing values associated with the dependent variable.
Hospitals that lacked data for the dependent variable were removed for the analysis . In each of the analyses performed,
the hypothesized relationship between HVBP participation and HRRP outcomes was rejected at an α = 0.05. Model fit
was assessed using adjusted R2.
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Results
Table 1 displays the overall descriptive statistics pertaining to the entire set of variables included in the study. The
average readmission rates for each dependent variable were, for all causes: 15.56%, hip/knee replacement: 4.01%,
chronic obstructive pulmonary disease: 19.67%, heart attack: 16.11%, heart failure: 21.96%, and pneumonia: 16.74%. Of
the hospitals in our sample, 83% are participating in the HVBP program. 81% of hospitals are a part of a health system;
whereas, only 5% of hospitals are ACGME accredited as teaching hospitals. A majority of the care services provided by
the hospitals were outpatient services, as the service mix percentage is 54.74%. As far as the hospital compare rating
goes, only 11% of the study sample received the maximum score of 5 on the survey. Approximately 24% of the hospitals
in the data set are for-profit hospitals and about 15% of the hospitals in the data set are government operated. Most (69%)
hospitals are located in urban areas. All hospitals across our sample had an average CMI of 1.63. The average number of
annual discharges was 9,570 and the average number of staffed beds was 189. The average occupancy rate was 48.84%
and the average length of stay was 4.48 days.

Table 2 provides clarity pertaining to the differences between the HVBP participating and non-participating hospitals.
Among other differences, on average, HBVP participating hospitals have a higher number of beds (213 vs 74), a higher
number of discharges (10,841 vs 3,119), and maintain a lower average length of stay (4.31 vs 5.35). On some factors,
there is little difference between the two groups, particularly with respect to case mix index (1.63 vs 1.62) and outpatient
service mix (55.1% vs 53.04%).

Table 1 Overall Descriptive Statistics

Mean s.d.

All Cause Hospital-Wide Readmission Rate 15.56% 0.96%

Hip/Knee Readmission Rate 4.01% 0.53%

COPD Readmission Rate 19.67% 1.10%
Heart Attack Readmission Rate 16.11% 1.05%

Heart Failure Readmission Rate 21.96% 1.64%

Pneumonia Readmission Rate 16.74% 1.24%
HVBP Eligible Hospitals 0.83 0.38

For-Profit Ownership (1 = For Profit) 0.24 0.43

# of Staffed Beds 189.30 186.82
Teaching (1 = Teaching) 0.05 0.23

Case Mix Index (CMI) 1.63 0.37

Average Length of Stay 4.48 4.66
Outpatient Service Mix 54.74% 20.01%

Urban/Rural (1 = Urban) 0.69 0.46

Government (1 = Government Operated) 0.15 0.35
# of Discharges 9570 10,739.84

System Member (1 = System Member) 0.81 0.39

Market Concentration HHI 0.34 0.32
Occupancy Rate 48.84% 20.51%

Hospital Compare (1 = Score = 5; 0 = Score < 5) 0.11 0.31

Region 1 (CT, ME, MA, NH, RI, VT) 0.04 0.19
Region 2 (NJ, NY, PA) 0.11 0.31

Region 3 (DE, KY, MD, NC, VA, WV, DC) 0.09 0.28

Region 4 (AL, FL, GA, MS, SC, TN, PR) 0.17 0.37
Region 5 (IL, MI, IN, OH, WI) 0.15 0.36

Region 6 (IA, KS, MN, MO, NE, ND, SD) 0.08 0.0.27

Region 7 (AR, LA, OK, TX) 0.15 0.36
Region 8 (AZ, CO, ID, MT, NM, UT, WY) 0.07 0.24

Region 9 (AK, CA, HI, NV, OR, WA) 0.13 0.33

Note: N = 3276 short-term acute care hospitals.
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Table 3 shows the results of the regression analysis for each dependent variable. The analysis across all six dependent
variables indicated models with moderate adjusted R2 values. The highest value was found in the “All Cause Hospital
Wide Readmission Rate” at 24.7%. The remaining analyses demonstrated R2 values ranging from 10.0% (COPD) to
18.3% (Heart Failure). Our six separate multivariable linear regressions revealed a statistically significant and positive
association between HVBP participation and readmission rates after controlling for numerous organizational and
environmental factors. In each case, the magnitude of the directional association is moderate, ranging from a low
0.19% (pneumonia readmissions) to a high of 0.37% (all cause readmissions).

Additional interesting secondary findings were noted in the study results. Notably, for profit facilities and the average
length of stay were both significantly and positively associated with readmission rates across all six dependent measures.
Conversely, case mix index, outpatient service mix, market concentration, and the hospital compare score were all
negatively associated with readmission rates – again, consistently observed across all six regression models.

Discussion
A hospital readmission, for any reason, is disruptive to all parties involved in the health-care delivery process: patients,
families, caregivers, and the health-care system. Readmissions put patients at additional risk of hospital-acquired
infections or complications and are a significant source of family stress. They are also a source of significant frustration
to medical staff and may be very costly to the health-care system. Although some readmissions cannot be avoided as a

Table 2 Comparative Descriptive Statistics

HVBP Hospitals (n = 2719) Non-HVBP Hospitals (n = 557)

Mean s.d. Mean s.d.

All Cause Readmission Rate 15.60% 0.95% 15.34% 1.05%
Hip/Knee Readmission Rate 4.03% 0.53% 3.81% 0.49%

COPD Readmission Rate 19.68% 1.12% 19.46% 0.84%
Heart Attack Readmission Rate 16.12% 1.05% 15.95% 1.09%

Heart Failure Readmission Rate 21.96% 1.66% 21.99% 1.29%

Pneumonia Readmission Rate 16.74% 1.26% 16.67% 0.99%
For-Profit Ownership 0.21 0.41 0.40 0.49

# of Staffed Beds 212.57 190.86 74.23 107.10

Teaching 0.06 0.24 0.02 0.15
Case Mix Index (CMI) 1.63 0.29 1.62 0.66

Average Length of Stay 4.31 0.95 5.35 11.27

Outpatient Service Mix 55.10% 17.33% 53.04% 29.55%
Urban/Rural 0.68 0.47 0.74 0.44

Government 0.13 0.34 0.20 0.40

# of Discharges 10,841 11,050.30 3119 5590.20
System Member 0.84 0.36 0.65 0.48

Market Concentration HHI 0.35 0.33 0.28 0.28

Occupancy Rate 51.69% 18.42% 34.35% 24.18%
Hospital Compare 0.12 0.33 0.03 0.18

Region 1 (CT, ME, MA, NH, RI, VT) 0.04 0.20 0.01 0.12

Region 2 (NJ, NY, PA) 0.12 0.32 0.08 0.27
Region 3 (DE, KY, MD, NC, VA, WV, DC) 0.09 0.28 0.12 0.32

Region 4 (AL, FL, GA, MS, SC, TN, PR) 0.17 0.38 0.14 0.34

Region 5 (IL, MI, IN, OH, WI) 0.16 0.37 0.08 0.28
Region 6 (IA, KS, MN, MO, NE, ND, SD) 0.08 0.27 0.07 0.26

Region 7 (AR, LA, OK, TX) 0.13 0.34 0.27 0.44

Region 8 (AZ, CO, ID, MT, NM, UT, WY) 0.06 0.24 0.08 0.26
Region 9 (AK, CA, HI, NV, OR, WA) 0.14 0.35 0.06 0.24

Note: N = 3276 hospitals total.
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Table 3 Multiple Regression of All Readmission Rate Dependent Variables

Variable All Cause Readmission
Rate

Hip/Knee Readmission
Rate

Chronic Obstructive Pulmonary
Disease Readmission Rate

Heart Attack
Readmission Rate

Heart Failure
Readmission Rate

Pneumonia Readmission
Rate

β S.E. Sig β S.E. Sig β S.E. Sig β S.E. Sig β S.E. Sig β S.E. Sig

N = 2841, Adj R2 = 24.7% N = 2285, Adj R2 = 12.3% N = 2541, Adj R2 = 10.0% N = 1937, Adj R2 = 13.7% N = 2586, Adj R2 = 18.3% N = 2615, Adj R2 = 16.0%

HVBP Eligible 0.369 0.048 <0.001 0.223 0.032 <0.001 0.264 0.064 <0.001 0.254 0.069 <0.001 0.279 0.09 0.002 0.190 0.068 0.005

For Profit Ownership 0.401 0.042 <0.001 0.165 0.028 <0.001 0.291 0.056 <0.001 0.406 0.060 <0.001 0.000 0.078 <0.001 0.548 0.06 <0.001

# of Staffed Beds 0.001 0.000 0.003 0.000 0.000 0.069 0.000 0.000 0.280 0.000 0.000 0.362 0.000 0.000 0.853 0.000 0.000 0.354

Teaching 0.358 0.081 <0.001 0.015 0.053 0.773 −0.270 0.107 0.012 0.439 0.114 <0.001 0.359 0.15 0.017 0.201 0.114 0.079

Case Mix Index (CMI) −0.598 0.052 <0.001 −0.283 0.034 <0.001 −0.181 0.069 0.009 −0.433 0.074 <0.001 −0.885 0.097 <0.001 −0.163 0.074 0.027

Average Length of Stay 0.026 0.004 <0.001 0.007 0.002 0.002 0.018 0.005 <0.001 0.014 0.005 0.006 0.008 0.007 0.192 0.029 0.005 <0.001

Outpatient Service Mix −0.003 0.001 0.007 −0.001 0.001 0.305 −0.004 0.001 0.002 −0.004 0.001 0.002 −0.008 0.002 <0.001 −0.006 0.001 <0.001

Urban/Rural −0.071 0.043 0.100 0.098 0.028 <0.001 −0.050 0.057 0.386 −0.184 0.061 0.003 −0.130 0.080 0.106 −0.115 0.061 0.06

Government Operated 0.083 0.05 0.101 0.028 0.033 0.394 −0.008 0.067 0.899 −0.151 0.071 0.035 0.137 0.094 0.144 0.035 0.071 0.618

# of Discharges 0.000 0.000 0.194 0.000 0.000 0.097 0.000 0.000 0.985 0.000 0.000 0.093 0.000 0.000 0.582 0.000 0.000 0.945

System Member −0.064 0.044 0.142 0.051 0.029 0.076 −0.003 0.058 0.963 −0.05 0.062 0.416 0.062 0.081 0.444 −0.064 0.062 0.298

Market Concentration −0.424 0.064 <0.001 −0.077 0.042 0.067 −0.342 0.085 <0.001 −0.559 0.091 <0.001 −0.462 0.119 <0.001 −0.455 0.091 <0.001

Occupancy Rate 0.003 0.001 0.024 0.001 0.001 0.053 0.001 0.002 0.739 0.001 0.002 0.377 0.003 0.002 0.121 0.003 0.002 0.085

Hospital Compare Rating −0.748 0.052 <0.001 −0.300 0.034 <0.001 −0.542 0.069 <0.001 −0.584 0.074 <0.001 −1.106 0.097 <0.001 −0.733 0.074 <0.001

Region 2 −0.221 0.085 0.007 −0.081 0.054 0.132 −0.014 0.108 0.895 0.142 0.116 0.221 −0.164 0.152 0.281 0.188 0.116 0.105

Region 3 −0.376 0.079 <0.001 −0.039 0.056 0.490 −0.283 0.113 0.012 −0.034 0.121 0.778 −0.482 0.158 0.002 −0.122 0.121 0.313

Region 4 −0.376 0.08 <0.001 0.024 0.052 0.640 −0.335 0.104 <0.001 0.144 0.112 0.198 −0.269 0.147 0.066 −0.125 0.112 0.263

Region 5 −0.34 0.08 <0.001 0.003 0.052 0.956 0.287 0.106 0.007 0.116 0.113 0.304 −0.362 0.148 0.015 −0.111 0.113 0.325

Region 6 −0.542 0.09 <0.001 −0.007 0.059 0.907 −0.379 0.119 <0.001 −0.064 0.127 0.615 −0.691 0.167 <0.001 −0.159 0.127 0.212

Region 7 −0.404 0.081 <0.001 0.054 0.053 0.303 −0.386 0.106 <0.001 0.224 0.114 0.049 −0.268 0.15 0.074 −0.284 0.114 0.013

Region 8 −0.787 0.094 <0.001 −0.062 0.062 0.315 −0.786 0.124 <0.001 −0.330 0.133 0.013 −1.357 0.174 <0.001 −0.833 0.133 <0.001

Region 9 −0.655 0.083 <0.001 −0.157 0.054 0.004 −0.529 0.11 <0.001 0.011 0.117 0.925 −0.498 0.154 0.001 −0.320 0.117 0.006

Notes: α =0.05; Region 1 is referent region for analysis purposes.
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result of the progression of chronic conditions, some may result from poor quality of care or inadequate transitional
care.36 Therefore, while readmission rates would never be expected to be zero, there should always be an interest and
concern pertaining to the reason for readmission and the variation in readmission rates across the broad spectrum of
conditions we evaluated in this study.

Several researchers have independently examined the HVBP and HRRP programs to assess their association with
improved quality, cost, patient satisfaction, hospital financial performance, and others. Some have assessed whether or
not HVBP participating hospitals are associated with reduced mortality rates in comparison to ineligible hospitals.19,27

However, to the best of our knowledge, this study is the first to evaluate the association between these two value-based
purchasing initiatives legislated through the Affordable Care Act.

Our findings reflect a significant and positive association between HVBP participating hospitals and every measure of
hospital readmission in the HRRP program after controlling for numerous organizational and contextual factors. These
results run contrary to our initial hypothesis. We conjecture a number of factors are contributory to this outcome. It is
possible that hospital leaders are prioritizing their efforts on one set of measures over the other or are unable to maintain
sufficient oversight over such a wide range of outcome measures simultaneously. Some have also expressed concern with
the use of monetary enticements in the health-care industry and have indicated financial incentives are generally effective
at improving targeted process of care, but may not necessarily improve patient outcomes.37,38

However, there is also ample evidence indicating improving the quality of care, including hospital readmissions, is
inherently associated with improved financial performance.39,40 In a time when hospitals are struggling with the financial and
capacity issues of the COVID-19 pandemic, the results of our study represent one additional unwelcome burden. In 2020,
hospitals were projected to lose an estimated $323 billion, leaving nearly half of America’s hospitals and health systems with
negative operating margins by the end of the year.41 So, while the magnitude of our results observed on our independent
variables of interest could be considered relatively small, when considered in the context of the average number of discharges
in our data set (x = 9,570), a third of a percent increase from the average 15.56% all cause readmissions to 16.08% in HVBP
participating hospitals equates to 50 additional readmissions annually (9,570 × 15.56% = 1,489 vs 9,570 × 16.08% = 1,539).
At an average cost of $15,200 per readmission, which equates to an average additional cost to the hospital in excess of
$760,000.3,4

Lastly, the fact that there is a positive association between HVBP participating hospitals and readmissions at all, and
that the same effect appears to be persistent across all dependent measures, is perhaps most concerning. This is troubling
because one would expect hospitals that are focused on quality-based care to thoroughly care for individuals in order for
them to not be readmitted to the hospital. The results provided do not necessarily prove that the program is not working.
But they also do not confirm that the HVBP and HRRP programs are working together and accomplishing what they
were fundamentally designed to do: improve patient care and lower health-care costs.

Limitations and Future Research
This study has some limitations. First, there may be other influences on readmissions that we did not control for in our
study. This is apparent in our relatively low R2 values in each of our regression equations. Although we controlled for
case mix index in our study, one significant factor which may be an important variable to consider in future research is
the individual patient condition at point of admission and discharge. Clearly, this would require a more detailed and
comprehensive dataset of patient-level data than we currently have access to, but we believe it would add substantive
depth and quality to the study.

Second, we acknowledge that our current study does not include specifics pertaining to the demographics or socio-
economics of the local patient population. Although we have included proxies for these factors in our study (ie, region,
urban/rural, teaching/non-teaching, etc.), none of these are precise measures of these important factors. We logic that
once a patient leaves a hospital, the hospital has little influence to ensure patient follows discharge instructions and care
plan and conjecture that hospitals located in more impoverished areas do worse in the HRRP program than hospitals
located in more affluent areas.

Third, this study uses a single cross-section of a data, thus we are not able to assess strengthening or weakening of
impact over time. It is also possible, if not likely, that hospitals currently excluded from the program for one of the
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reasons previously noted, may have been eligible and participated in the past. Clearly, this is an area for additional
research, as is further investigation into the component measures that comprise the HVBP score and their influence on
hospital readmissions. At this point, we are only considering participation in the program or not as our independent
variable of interest, however a logical next step is to examine each of the component HVBP elements to see how
improvement or decline in each area might influence hospital readmissions. Earlier researchers have found that
individuals who are being observed perform better at the same task than those who are not.42 One could presume that
organizations, like individuals, will improve performance in areas of work that are being directly observed and
incentivized. Thus, it is reasonable to assume that hospitals with published quality metrics are more likely to demonstrate
higher quality scores on these measures than their counterparts whose quality metrics are not published.43

Lastly, an additional limitation of our study is the nature of the HRRP program as a measure of hospital quality
performance. Some have questioned the program based on the measures used to define success – specifically, and
exclusively, inpatient hospitalizations.44 Thus, observation stays, emergency department visits, or even the hastened
death of a discharged patient may not be adequately accounted for in the program. These additional care settings may be
worth considering for inclusion in future research efforts.

Conclusions and Practice Implications
There is an old proverb that says, “If you chase two rabbits, you will not catch either one”. The teachable lesson is that in
trying to achieve two things at once, neither effort will be fruitful. In recent years, there has been an increased interest in
the cost and quality of care provided at the hospital level. However, despite passage of the Affordable Care Act and the
broad efforts of programs such as the HVBP and HRRP, the health-care industry continues to struggle with the
implications of hospital readmissions. Based on our analysis, we question if these two programs are operating in concert,
and further wonder if the sheer number of HVBP and HRRP measures are creating competing incentives for hospital
leaders. If true, this has meaningful implications for patients, payers, policy-makers, and providers alike.
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