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Objective. To evaluate the effects of Medicare’s hospital pay-for-performance dem-
onstration project on hospital revenues, costs, and margins and on Medicare costs.
Data Sources/Study Setting. All health care utilization for Medicare beneficiaries
hospitalized for acute myocardial infarction (AMI; ICD-9-CM code 410.x1) in fis-
cal years 20022005 from Medicare claims, containing 420,211 admissions with
AMI.

Study Design. We test for changes in hospital costs and revenues and Medicare pay-
ments among 260 hospitals participating in the Medicare hospital pay-for-performance
demonstration project and a group of 780 propensity-score-matched comparison hos-
pitals. Effects were estimated using a difference-in-difference model with hospital fixed
effects, testing for changes in costs among pay-for-performance hospitals above and
beyond changes in comparison hospitals.

Principal Findings. We found no significant effect of pay-for-performance on hospi-
tal financials (revenues, costs, and margins) or Medicare payments (index hospitaliza-
tionand 1 year after admission) for AMI patients.

Conclusions. Pay-for-performance in the CMS hospital demonstration project had
minimal impact on hospital financials and Medicare payments to providers. As P4P
extends to all hospitals under the Affordable Care Act, these results provide some esti-
mates of the impact of P4P and emphasize our need for a better understanding of the
financial implications of P4P on providers and payers if we want to create sustainable
and effective programs to improve health care value.
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Transforming health care payment from a system that pays based on inten-
sity (volume, duration, frequency, and type) of the services provided, to
one that pays based on quality has been embraced as a way of reforming
the U.S. health care system, and it has been widely adopted in the Afford-
able Care Act. This payment reform is commonly referred to as pay-for-
performance (P4P).
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Previous research on P4P has focused primarily on its impact on quality.
Yet the effect of PAP on costs of care may be equally important to its adoption,
sustainability, and success. Nonetheless, little attention has been given to the
impact of P4P bonuses on provider and payer costs. Our objective is to test
whether one PAP program in hospitals resulted in changes in costs for hospi-
tals and for the payer, Medicare.

BACKGROUND

P4P has become an increasingly popular payment mechanism to improve
quality of care in hospitals. In the private sector, more than 40 hospital P4P
programs now exist (Mehrotra et al. 2009). In the public sector, the Centers
for Medicare and Medicaid Services (CMS) began experimenting with P4P in
hospitals in 2003 through the Premier Hospital Qﬁality Incentive Demonstra-
tion project (CMS 2003). More recently, under the Affordable Care Act, PAP was
implemented in all hospitals nationwide in October 2012 (Department of Health
and Human Services and Centers for Medicare and Medicaid Services 2011).

Most research on hospital P4P has focused on the effect of the 2003
CMS P4P demonstration project on quality of care, with mixed results. Lin-
denauer et al. (2007) and Grossbart (2006) both found that quality improved
at P4P hospitals compared with non-P4P hospitals after the demonstration
project started. However, Glickman et al. (2007), studying the impact of PAP
on acute myocardial infarction (AMI) outcomes, found that P4P had little
effect. More recent research found that any initial quality improvements
resulting from participating in P4P declined over time, suggesting no long-
term impact of PAP on quality of care (Werner et al. 2011). 7

Quality improvement under P4P is essential for its success. However,
quality improvement alone may not be enough. Given rapidly rising health
care costs and the pressure to constrain costs, many stakeholders agree that
P4P has the best chance of being successful if it does not reduce revenues or
margins for providers and is cost neutral or cost saving for payers.
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The effect of PAP on costs depends in part on whose perspective is taken
—the provider’s or the payer’s. For the P4P demonstration to be financially
not harmful to a hospital, the hospital’s costs of improving quality must either
be less than any net increases in revenue from quality improvement such as
through the PAP bonuses and/or any other revenues the hospital may get from
improving quality, or the quality-improvement costs must be offset by a
reduction in other costs, such as from preventing complications or streamlin-
ing processes.

For CMS, the P4P demonstration can be financially neutral if the cost of
the bonus payments is offset by P4P-driven quality improvements that lead to
fewer medical errors, hospital readmissions, or consumption of other health
care resources. The cost of the PAP program can also be offset with penalties
for low-performing hospitals, such as those used starting in the third year of
the hospital PAP demonstration project. '

Limited evidence exists on the impact of PAP on costs for hospitals and
CMS. A 2008 report found that among hospitals participating in the CMS P4P
demonstration, the median hospital cost per patient declined by over $1,000.
The report concluded that “if all hospitals nationally were to achieve the 3-years
cost and mortality improvements found among the...project participants for
pneumonia, heart bypass, heart failure, heart attack (acute myocardial infarc-
tion), and hip and knee replacement patient populations, they could.. .reduce
hospital costs by more than $4.5 billion annually” (Premier Inc. 2008). However,
this analysis did not compare cost trends at PAP hospitals to a comparison group
of hospitals not enrolled in PAP to account for other temporal trends, making it
difficult to draw conclusions about the effect of PAP on hospital costs.

Ryan (2009) examined the effects of P4P in the CMS demonstration
project on 60 days Medicare inpatient payments to hospitals and found no
evidence that PAP had a significant effect on AMI, heart failure, pneumonia,
or CABG costs. However, this study was limited to cost changes from Medi-
care’s perspective, did not include all payments associated with hospitaliza-
tions (e.g., physician payments), and only examined Medicare’s inpatient
costs for the first 60 days after hospitalization though the effect of hospital P4P

(such as reducing complications and readmissions) could extend beyond the
initial hospitalization period.

We aim to fill this gap by investigating changes in the costs and revenues
for hospitals participating in the CMS PAP demonstration. We examine
changes in hospital revenue, costs, and margins for AMI admissions as well as
changes in costs for the payer, CMS, for patients admitted for AMI to PAP and
similar non-P4P hospitals.
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CMS P4P DEMONSTRATION PROJECT

CMS partnered with Premier Inc., a large provider-owned performance
improvementalliance of hospitals, health systems, and providers, to implement
the demonstration project. The CMS hospital PAP demonstration project was
open to all 414 hospitals that were participating in the Premier Inc. hospital data
system as of March 31,2003 when enrollment opened. Participation was volun-
tary and 267 (64 percent) hospitals initially agreed to participate. Financial
incentives began in fiscal year 2004 (starting October 2003) and were ongoing
through September 2012.

The demonstration tracks hospitals’ performance on measures related to
the treatment of five conditions: acute myocardial infarction, heart failure,
pneumonia, coronary artery bypass graft surgery, and hip and knee replace-
ment. These measures are combined into condition-specific composite scores,

- which are used to determine bonus payments. Over the first 2 years of the dem- '

onstration project (fiscal years 2004 and 2005, which are the period of interest
for this study), financial bonuses were distributed as add-ons to diagnosis-
related group (DRG) base payments for each targeted clinical condition in hos-
pitals with performance in the top 20 percent. CMS paid participating hospitals
more than $17 million in rewards in the first 2 years of the demonstration.

METHODS
Data Sources

The primary data source for this study was Medicare claims from fiscal years
2000 to 2005. We used 100 percent MedPAR files to identify AMI hospitaliza-
tions. We then tracked patient-level health care utilization over the 1 year after
each AMI admission using the Standard Analytic Files containing claims for
institutional outpatient providers, home health agencies, individual providers,
and durable medical equipment and the 100 percent MedPAR file containing
claims for all hospitalizations, skilled nursing facilities, and inpatient rehabili-
tation. These data were supplemented with the 100 percent Denominator File
to identify HMO enrollment, patient date of birth, demographics, and death.
We supplemented Medicare claims data with hospital-level data
from the annual Medicare Cost Reports (to obtain cost-center-specific
cost-to-charge ratios), a variety of sources for hospital characteristics (includ-
ing the Medicare Cost Reports, Impact file, and Provider of Services file), and
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publicly available data on hospital performance from the CMS Website Hos-
pital Compare for calculation of P4P bonus payments.

Empirical Approach

Our empirical approach exploits the natural experiment that occurred as a
result of the policy changes initiating PAP in some hospitals in fiscal year 2004
(starting October 2003). This approach compares the changes in hospital
revenues, hospital costs, and Medicare payments for hospitals subject to the
policy change of PAP implementation with the changes in revenues, costs, and
payments of a comparison group of hospitals not subject to P4P, from fiscal
year 2002 through fiscal year 2005, spanning the initiation of PAP.

Patient Sample

We limited our sample of patient hospitalizations to those admitted with a
primary diagnosis of AMI (ICD-9-CM code 410.x1). We chose to focus on the
care of Medicare beneficiaries hospitalized with AMI for several important
reasons. First, AMI is a common and costly condition associated with high
morbidity and mortality. Thus, improving the quality of care and constraining
costs in AMI should be a priority for both hospitals and Medicare. Second,
AMI results in nearly universal hospitalization (Tay 2003). Third, nearly 50
percent of AMI patients arrive at the hospital by ambulance rather than choos-
ing their hospital, and thus hospitals are less likely to be able to influence the
characteristics of the AMI patients they treat (Dranove et al. 2003; Tay 2003),
except through patient transfer.

Patient hospitalizations for AMI were transferred to another hospital
about 12 percent of the time. We exclude all transfers, but to determine
whether our results were sensitive to this decision, our sensitivity analysis ran
additional models that included transfers in, out, and all transfers. We also
excluded all hospitalizations discharged to hospice (less than 1 percent of
patients).

We excluded hospitalizations for beneficiaries who were enrolled in
Medicare managed care during any portion of the 1 year following admission
for AMI because claims for managed care enrollees were not included in the
data (approximately 2 percent of beneficiaries with AMI). We also excluded
hospitalizations for beneficiaries with age less than 65 at the time of admission
(approximately 10 percent of AMI beneficiaries), as these individuals are
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enrolled in Medicare due to a disability or end-stage renal disease and exclud-
ing them creates a more homo genous patient group.

Hospital Sample

We included 260 of the 267 P4P hospitals (97 percent) that initially volun-
teered to participate in the demonstration. We excluded four critical-access
hospitals because they receive payments based on each hospital’s reported
costs, rather than prospective payments. Therefore, their responses to P4P
incentives might not have been typical. We excluded another three hospitals
that were not listed in the datasets that we used to define variables for propen-
sity-score matching, as described below.

As participation was limited to Premier hospitals and voluntary hospital
selection into the demonstration makes finding an adequate comparison group
more challenging, we used propensity-score matching to selecta group of non-
Premier comparison hospitals that were similar to the demonstration hospitals
with respect to observed characteristics. We compared these 260 PAP hospitals
to a group of comparison hospitals drawn from the pool of all acute care hospi-
tals in the United States that did not participate in the PAP demonstration pro-
ject (n = 8,335). Logistic regression was used to estimate the propensity score,
defined for each hospital as the probability of being enrolled in the PAP demon-
stration project, where the dependent variable was an indicator of enrollment
in P4P, and the independent variables were hospital characteristics in the
4 years prior to the start of the P4P project (fiscal years 2000-2003). To predict
the propensity of enrollment in PAP, we used hospital characteristics known to
be related to hospital quality and quality improvement: number of beds, own-
ership status, teaching status, accreditation by the Joint Commission, registered
nurse- and licensed practical nurse-to-bed ratios, percentage of Medicare
admissions, urban or rural location, the percentage of a hospital’s patient days
that are attributable to low-income patients, and level of market competition
using the Herfindahl-Hirschman Index (defining markets as Hospital Service
Area from the Dartmouth Atlas). To ensure that these two groups of hospitals
were on similar cost and quality trajectories in the years prior to the initiation of
P4P, we also included both the level of costs (i.e., total hospital costs for patients
with AMI) and quality (i.e., average 30 days risk-standardized mortality rate
for AMI) as well as the change in these two factors over the 4 years prior to the
initiation of P4P. These temporal changes were calculated using a random-
effects model with the cost and quality variables regressed on quarterly time
dummies to calculate each hospital’s intercept and slope of costs and mortality.
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To form a matched comparison group from the pool of 3,335 non-P4P
hospitals, we matched three comparison hospitals to each P4P hospital based
on propensity scores. Other ratios of matches were also examined (e.g., 2 : 1,
4 : 1); we chose to use three comparison hospitals for each PAP hospital
because it resulted in the best trade-off between finding high-quality matches
for each P4P hospital and statistical power. Hospitals were matched within
propensity score calipers (.25 standard deviations), combined with Mahalan-
obis distance matching to ensure particularly close matches on key covariates
—Jevels and slopes of total hospital costs and risk-standardized mortality rates
—and exact matching within geographic region (census division). Balance
checks showed that the matching was adequate, with standardized mean dif-,
ferences less than .2 for all covariates and less than .1 for most (Rosenbaum
and Rubin 1985; Stuart 2010) (see Table 1 for details).

The final hospital sample consisted of 260 P4P hospitals and 780
matched comparison hospitals that covered 420,211 admissions and 388,641
patients with AMI over the study period.

* Dependent Variable for Hospital Perspective: Revenues, Costs, and Margins

Hospital revenues, costs, and margins were calculated for each AMI admis-
sion. Hospital revenues were defined as payments received by the hospital for
the AMI hospitalization, which were obtained from four sources. From the
MedPAR data we obtained three sources of hospital payment: (1) Medicare
payment amount from the hospital claim, including DRG base, outlier, dis-
proportionate share, indirect medical education, and total PPS capital
payments; (2) beneficiary cost-sharing payments, including deductibles and
coinsurance; (3) payments from the primary payer for beneficiaries whose
primary payer is not Medicare. The fourth source of hospital payment was the
P4P bonus payments from CMS. We approximate these bonus payments for
each P4P hospital in our sample by reconstructing them using Medicare’s
Hospital Compare data (which closely approximates each hospital’s perfor-
mance upon which P4P bonuses are paid) and information on the bonus pay-
ments’ structure from CMS and Premier. For example, based on the CMS/
Premier-defined PAP bonus payment structure, if a hospital’s AMI perfor-
mance was in the top 10 percent of all P4P hospitals, that hospital’s AMI-based
bonus payment was 2 percent of the DRG base payments for AMI that hospi-
tal received in that year (where DRG base payments were calculated from
MedPAR data). We distributed these hospital-level payments equally across
all of a hospital’s AMI admissions for that year. Thus, the entire bonus
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Table 1: Summary of Baseline Characteristics and Propensity-Score Match

Maiched
P4P All Non-P4P  Non-P4P  Standardized Standardized
Hospitals ~ Hospitals ~ Hospitals  Bias before Bias after
(n= 260) (n= 3,335 (n= 780)  Maiching Matching
Number of beds, mean 260 167 234 0.52 0.15
Average daily census, mean 169.4 99.3 147.3 0.51 0.16
JCAHO accreditation, % 98 85 99 1.06 —0.05
Medical school affiliation, % 42.7 27.8 37.2 0.33 0.12
Resident-to-bed ratio, mean 0.07 0.05 0.06 0.09 0.09
Ownership, %
TFor profit 1.9 19.7 2.2 —-1.29 —0.02
Not for profit 86.5 60.4 85.0 0.76 0.05
Nurse staffing, mean
RN FTEs 1.3 1.1 1.2 0.23 0.10
LPN FTEs 0.2 0.2 0.2 —0.15 —0.05
Medicare admissions, % 49.7 49.5 50.9 0.01 —0.09
Disproportionate share 23.5 24.3 22.8 —0.05 0.05
(DSH) payments, %
Urban, % 36.5 25.2 44.0 0.16 0.02
Market concentration 6,382 7,288 6,875 —0.27 -0.15
(HHI), mean
Case mix index, mean 1.42 1.29 1.39 0.58 0.12
Hospital performs open 48.1 26.4 41.2 0.43 0.14
heart surgery, %
Hospital performs 24.2 19.9 22.1 0.10 0.05
organ transplant, %
Total AMI admissions 650 349 571 0.48 0.13
2000-2003, mean
Total AMI patients 67.6 56.4 75.1 0.15 —0.10
transferred to
another hospital, mean
Total AMI patients 110.9 45.9 86.7 0.24 0.09
transferred from
another hospital, mean
Total AMI patients 2.3 1.2 1.7 0.24 0.13
transferred to
hospice, mean
Ln(cost)}—intercept 9.29 9.07 9.24 0.60 0.14
Ln(cost)—slope 0.021 0.012 0.018 0.30 0.09
Mean 30 days 0.160 0.178 0.163 —0.68 —0.18
risk-standardized
mortality rate—intercept
Mean 30 days 0.000 0.001 0.000 —0.40 —0.06
risk-standardized
mortality rate—slope

Note. Variables included in propensity-score match, including summary of those variables for P4P
hospitals, all non-P4P hospitals, and matched non-P4P hospitals, and standardized bias before and
after matching. The standardized bias (or the difference in the mean of the two groups divided by
the standard deviation of the non-P4P group) measures the difference between the two groups in
standard deviation units. All characteristics for the propensity-score match are described for the

4 years prior to the implementation of P4P.
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payment is captured across all patients with AMT and attributed fully to each
hospital. Because the Hospital Compare data are similar, but not identical to
the data used to calculate the P4P bonuses, the calculated P4P payment is a
noisy approximation but should not be biased.

Hospital costs were calculated by converting MedPAR charges to costs

using Medicare Cost Reports cost-center-specific charge-to-cost ratios and

summing for each hospitalization. Hospital margins were calculated as the dif-

ference between hospital revenues (hospital inflows) and hospital costs (hospi-

tal outflows).

Dependent Variables for Medicare Perspective: Provider Payments

From Medicare’s perspective we measure hospitalization payments, posthos-
pitalization payments for the 1 year after hospital admission, and total 1-year
payments (hospitalization and posthospitalization). The total Medicare
payment for the index hospitalization has two main components: the hospital
payment and the payment for physician fees during the hospitalization. The
Medicare hospital payment was obtained from the MedPAR file; the physi-

cian payment was obtained from the physician claim file, including claims that

occurred during the dates of hospitalization.

We calculated the Medicare posthospitalization payments as the sum of
all Medicare payments between the date of discharge and 1 year following the
admission to the index hospitalization. Using posthospitalization claims files,
we captured Medicare payments for all institutional outpatient visits, individ-
ual provider fees (physician and nonphysician), home health care, durable
medical equipment, skilled nursing facilities, inpatient rehabilitation facilities,

rehospitalizations, and emergency room visits.
Medicare total 1-year payments were calculated as the sum of the

Medicare payments for hospitalization and the Medicare payments for the
posthospitalization services within 1 year of the AMI admission.

Model Specification

We used a difference-in-difference specificationto examine the effects of PAP on
hospital revenues, costs, and margins and Medicare payments. We estimated
the following model using ordinary leastsquares and admission-level data:

Yiji= B1postP4P, + Bo(P4AP; % postP4P,) + BsXij + @) + et
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where iindexes the individual patient, jindexes the hospital, and ¢indexes the
fiscal year. The dependent variable, Y;;, measures revenues, costs, and
margins from the hospital perspective and payments from the Medicare
perspective. Y7, is a function of a binary variable measuring whether PAP was
in place (equaling 1 in 2004 and 2005 and zero otherwise), the interaction
between a P4P-hospital indicator variable and the post-P4P indicator variable,
avector of individual- and hospital-level time-varying covariates (X;; ), hospi-
tal fixed effects (¢,), and a mean zero random error component (:7,0- Because
the P4P indicator variable is hospital specific and time invariant, it is absorbed
by the hospital fixed effects and drops out of the equation.

The interaction between the P4P and post-P4P indicator variables
provides a difference-in-differences estimate of the effect of PAP on the depen-
dent variable among patients in P4P hospitals after PAP was implemented,
over and above the effect for patients in non-P4P hospitals at the same time.
Thus, the coefficient on the interaction term, fg, is the parameter of interest.

We test the difference-in-difference assumptions of nondiffering trends
in the outcome variables in the pre-P4P period by interacting a linear time
trend with a P4P indicator variable for the pre-P4P period for each of the six
outcome variables. A coefficient on the interaction term that is statistically sig-
nificantly different from zero would suggest that the equal trends assumption
has been violated.

All dollar values were adjusted to 2007 dollars using the medical con-
sumer price index. Patient characteristics that are known to influence quality
and costs of care were included as covariates, including patient demographics
(age, gender) and comorbidities defined using Elixhauser comorbidities
(Elixhauser et al. 1998). Area-level characteristics such as market competition
can influence hospital care so the Herfindahl-Hirschman Index (a measure of
market concentration of hospital discharges) was included as a covariate, using
the Dartmouth Atlas definition of Hospital Service Area as the market. All mod-
els use Huber-White standard errors to adjust for clustering within hospitals.

RESUILTS

Our study included a total of 1,040 matched hospitals—260 P4P hospitals and
780 comparison hospitals. Table 1 summarizes the variables used in the
propensity score to match PAP and non-P4P hospitals. Compared with the full
group of non-P4P hospitals, the matched non-P4P hospitals had characteristics
more similar to the P4P hospitals. However, the full group of non-P4P hospi-
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tals were significantly smaller, less likely to be affiliated with a medical school,
much more likely to be for profit, more likely to be rural in location, took care
of fewer AMI admissions, and when they did were more likely to transfer
them out. After the propensity-score matching, the two groups of hospitals
were similar with respect to these characteristics. Although some differences
remained, they were small.

Table 2 summarizes mean hospital financials (revenues, costs, and mar-
gins) and Medicare payments in the pre-PAP period. Hospitals were matched
based in part on average hospital costs per AMI patient in the pre-P4P period.
However, all hospital financial and Medicare payment variables improved
after the match.

PAP bonuses are included in the hospital revenue and Medicare
payment. Average bonuses over the 2-year post-P4P period were $41.32
per AMI admission at P4P hospitals (averaged across all P4P hospitals
whether or not they received a P4P bonus). Among hospitals that did
receive a bonus payment these bonuses were on average $118.75 per AMI
admission.

In testing the assumption of similar secular trends in the pre-P4P period
for the six outcomes of interest, we found that the P4P and non-P4P trends did
not significantly differ from one another for any of the six variables (see Fig-
ure 1 for descriptive results; statistical tests of trend not shown).

The difference-in-difference results are presented in Table 3. Changes in
hospital financials associated with PAP were small and not statistically signifi-
cant. Hospital revenues increased at P4P hospitals compared with non-P4P
hospitals after the implementation of P4P, but these increases were small in

absolute ,and relative terms and were not statistically significant—revenue
increased by $29.65 per admission (or 0.2 percent) in the 2 years after the start

Table 2: Average Hospital Financials and Medicare Payments in the
pre-P4P Period (2002-2003) for P4P and Non-P4P Hospitals

P4P Hospitals Non-P4P Hospitals
$ Per AMI Admission, Mean (SD) (n= 260) (n= 780)
Hospital revenue 16,831 (16,762) 16,063 (26,677)
Hospital costs 16,982 (19,001) 15,932 (18,116)
Hospital margin —151 (10,462) 131 (23,342)
Medicare payment for index hospitalization 17,988 (17,806) 17,161 (17,582)
Posthospitalization Medicare payment in 20,304 (30,299) 20,116 (29,959)

1 year after hospital admission
Total 1 year Medicare payments 38,292 (35,536) 37,278 (35,234)
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Figure 1: Adjusted Changes over Time in Average Hospital Financials and
Medicare Payments per AMI Admission at P4P and Non-P4P Hospitals

——gz-—— P4P Hospitals —a— Non-P4P Hospitals

Hospital Revenue Hospital Cost Hospital Margin
$18,000 $18,000 : $1,000 .
i/,”/n
P
$17.000 o . $17,000 =il 0
’\n/,,ﬂ..,_\ﬂ
$16,000 — $16,000 -$1,000
$15,000 L ' i $15,000 n i \ ©.$2,000 L i ) '
2002 2003 2004 2005 2002 2003 2004 2005 2002 2003 2004 2005
Medicare Pa.ym_ent‘for Index Medicare Payment f9r1 Ygar Total Medicare Payment
Hospitalization Subsequent to Hospitalization
$20,000 $22,000 ' $40,000
$19,000 $21,000 $39,000
[
$18,000 \n//a\-\u $20,000 $38,000
$17,000 L 1 1 $19,000 1 i L 1 $37,000 !
2002 2003 2004 2005 2002 2003 2004 2005 2002 2003 2004 2005

Note. The dashed vertical line represents the implementation of P4P at the beginning of fiscal year
2004.

of the P4P demonstration project compared with the 2 years prior to P4P.
Similarly, the costs increased at PAP hospitals, but these changes were also
small and not statistically significant. P4AP hospital margins rose relative to
non-P4P hospitals in the year after PAP was implemented (by $28.03 per
admission or close to 5.0 percent), but these changes were statistically nonsig-
nificant.

The difference-in-difference results for changes in Medicare payments
associated with P4P were also small and not statistically significant. Medicare
payment for the index hospitalization was $28.83 (0.2 percent) higher per
admission to P4P hospitals compared with non-P4P hospitals in the year after
P4AP was implemented and the difference was not statistically significant.
Medicare payments for posthospitalization care decreased by $98.27 per
admission (—0.5 percent) over the 2 years after P4P was implemented, a non-
statistically significant difference. We also found no statistically significant dif-
ference in total 1-year Medicare payments for patients seen at the two hospital

groups.
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We conducted several sensitivity analyses. First, we included all transfers
in and out of the hospitals. Second, we extended the post-P4P time frame out
to 2007 to examine whether the effect of PAP could have been more gradual.
Third, to test the sensitivity of our statistical model, we reran all models that
had cost as an outcome using a generalized linear model specification with a
gamma family and log link. All of the results of these analyses were consistent
with the main results we present here.

DISCUSSION

P4P hasbecome widely adopted as amethod to improve health care quality and
numerous prior studies have focused on the impact of P4P on quality. However,
payers and policy makers have increasingly realized that for PAP to be success-
ful and sustainable, it must be at worst cost neutral and at best cost saving. Thus,
itisalso important to evaluate the effect of PAP on the costs of care.

This study uses the CMS demonstration project in hospitals to examine
the financial impact of P4P on both hospitals and Medicare. We examined
changes in hospital financials—revenues, costs, and margins—associated with
participation in the CMS P4P demonstration project and found no significant
effect. A priori, the expected effect of P4P on hospital financials is ambiguous.
P4P might increase hospital costs if hospitals respond to P4P by investing in
organizational and structural changes to care. Prior work has found that hospi-
tals try to improve quality by investing in information technology, reallocating
or investing in human capital (more physicians and nurses), or adopting
continuous monitoring and feedback systems to continually improve care
(Bradley et al. 2001, 2003; Meyer et al. 2004). These costs from quality
improvement may be offset by increased revenue through P4P bonus pay-
ments. It is also possible that a hospital’s higher costs could be offset if quality
improvement reduces complications that are costly to the hospital. Although
hospitals are paid higher DRG rates by Medicare for complications, hospital
managers and CEOs often view complications as costly and having a poten-
tially negative impact on margins. .

Given the spreading use of P4P in hospitals (Mehrotra et al. 2009) and
the national P4P program beginning in 2012 (Department of Health and
Human Services and Centers for Medicare and Medicaid Services 2011), our
finding of no significant change in hospital revenue, costs, or margins is impor-
tant, suggesting that hospitals’ quality-improvement-investment decisions in
the setting of PAP are paying off. Our results suggest that although P4P may
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not represent a large revenue stream to hospitals, it might not negatively affect
hospital costs or margins either.

Although we cannot directly observe investments in quality improve-
ment, previously documented quality improvement under P4P (Lindenauer
et al. 2007; Werner et al. 2011) does not appear to have a direct relationship to
costs. Prior research has found a mixed relationship between cost and quality,
with a positive relationship between costs and quality for congestive heart
failure but a negative relationship for pneumonia (Chen et al. 2010). It is also
possible that non-P4P hospitals changed their care in ways similar to PAP hospi-
tals in anticipation of a national PAP program or in response to P4P programs
funded by private insurers. This could have led to our finding of increasing costs
for all hospitals and aminimal differential effect in PAP hospitals.

We also examined changes in Medicare costs and, similar to the hospital
perspective, found no effect. From a payer’s perspective, PAP programs often
involve higher up-front payments due to the financial incentives provided to
high-performing hospitals. As P4P has the potential to reduce complications
and improve long-term outcomes, PAP could decrease Medicare’s posthospital-
ization costs by either preventing hospital readmissions and other future health
care utilization or lowering the costs of future visits as aresult of fewer complica-
tions. These payment changes may result in lower Medicare payments in the
year after hospitalization. However, this study found that PAP had no impact on
Medicare payments for AMI care for the index hospitalization, in the 1 year
following the hospital admission, or total 1-year payments. These findings call
into question the notion that P4P will generate long-term cost offsets from fewer
readmissions and lower future health care consumption.

It is interesting that there was no change in Medicare’s hospital pay-
ments despite the payment of over $17 million in bonus payments over the
study period. This suggests that PAP did generate offsets for Medicare. Our
results suggest that after PAP was implemented, hospital-based payments to
P4P hospitals increased slightly compared with before P4P and compared
with the comparison hospitals, although the total increase in payments was
less than the expected increase from bonuses. Our analysis does not investi-
gate the mechanism for this, but one possibility is that these decreased pay-
ments could have occurred from decreased complications at P4P hospitals,
which would have decreased DRG-based payments.

Newer hospital P4P programs are being funded through the redistribu-
tion of Medicare payments rather than supplementing existing payments with
add-ons, as was the case for the CMS demonstration project. Using a redistri-
bution of Medicare payments rather than add-ons to existing payments might
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make it more likely for P4P programs to generate payment reductions for
Medicare as CMS does not have higher up-front payments.

Hospital finances could also change under P4P in indirect ways, such as
through reputational effects that could increase hospital volume and thus
revenues, or through changes in negotiated rates with commercial insurers.
We do not measure such changes on the extensive margin in this study.

Although we found no financial impact of P4P on hospital financials
or Medicare payments, P4P may still increase the value of care from soci-
ety’s perspective. By itself, if P4P leads to higher quality with no impact on
hospital margins or Medicare outlays, then it may be considered a success-
ful program. Previous research has reported improved process-based per-
formance in hospitals participating in PP in the couple of years following
the introduction (Lindenauer et al. 2007; Werner et al. 2011) but no change
in mortality (Ryan 2009; Jha et al. 2012). Our own analyses (not reported
here) found no change in 30 days risk-standardized mortality rates in P4P
hospitals compared with control hospitals, suggesting that P4P had little
impact on the value of care in this setting (or the cost-quality trade-off from
a societal perspective).

There are limitations to this study. First, despite propensity-score
matching, residual unobserved differences in hospital characteristics and
patient populations may exist between hospitals that participated in P4P
and those that did not. However, if hospitals that volunteered to participate
in this program were more likely to achieve quality improvement and cost
savings, we would expect an upward bias in our results. Our finding of no
difference suggests that any residual selection bias did not significantly alter
our findings. Second, we used claims data and Medicare Cost Reports to
estimate the cost of hospitalization, based on the utilization of services dur-
ing the hospital stay. Although this is a standard approach, it has potential
limitations. We cannot directly estimate a hospital’s investment in quality
improvement. In addition, there are known limitations to the Medicare
Cost Reports (Magnus and Smith 2000). However, this is the only method
that allows for national estimates of patient-level costs of hospitalization.
Nonetheless, the noise in these data prohibits us from definitively ruling out
changes in hospital costs. Third, our estimates of how P4P changes the costs
of care may underestimate the true effects of PAP for several reasons. Bonus
payments in the CMS P4P demonstration project were small and thus may
not induce hospitals to change the care they deliver. In addition, although
the comparison group in this study was not subjected to P4P from Medi-
care, the vast majority of these hospitals did participate in Medicare’s public
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reporting initiative (Hospital Compare) and may have participated in P4P
programs sponsored by private insurers. Finally, these results may not be
generalizable due to the focus on the CMS demonstration project and
restricting the sample to hospitalized AMI patients.

Pay-for-performance in the CMS hospital demonstration project had no
significant effect on hospital financials and Medicare payments to providers.
As P4P extends to all hospitals under the Affordable Care Act, these results
provide a better understanding of how costs of care change when quality
improves under P4P. Our finding of no significant changes in hospital finan-
cials or in costs for Medicare is encouraging in the face of escalating health
care costs. Although our findings provide robust estimates of changes in costs
under an early PAP program in hospitals, as we move forward with the
expansion of P4P across more hospitals and more health care sectors, a better
understanding of the financial impact of PAP to create sustainable and effective
programs to improve health care value is needed.
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