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THE CONCEPT OF PROVIDING FI-
nancial incentives to health
care givers to improve quality
of care, known as pay for per-

formance, has received national atten-
tion as a potential means of narrowing
well-documented gaps between health
care guidelines and clinical prac-
tice.1-5 In collaboration with Premier
Inc, a nationwide organization of non-
profit hospitals, the Centers for Medi-
care & Medicaid Services (CMS)
launched the Hospital Quality Incen-
tive Demonstration in 2003. As part of
this pay-for-performance pilot project,
260 Premier Inc hospitals agreed to pro-
vide CMS with performance measure-
ment information for 5 clinical condi-
tions, including acute myocardial
infarction. Hospitals in the 2 highest
deciles of performance for a condition
received a reimbursement bonus while
those with the poorest performance
risked future financial penalty.6 Bo-
nuses for the first 2 years of the incen-
tive program totaled $17.55 million
across the 5 clinical conditions, pay-
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Context Pay for performance has been promoted as a tool for improving quality of
care. In 2003, the Centers for Medicare & Medicaid Services (CMS) launched the larg-
est pay-for-performance pilot project to date in the United States, including indica-
tors for acute myocardial infarction.

Objective To determine if pay for performance was associated with either im-
proved processes of care and outcomes or unintended consequences for acute myo-
cardial infarction at hospitals participating in the CMS pilot project.

Design, Setting, and Participants An observational, patient-level analysis of 105 383
patients with acute non–ST-segment elevation myocardial infarction enrolled in the
Can Rapid Risk Stratification of Unstable Angina Patients Suppress Adverse Out-
comes With Early Implementation of the American College of Cardiology/American
Heart Association (ACC/AHA) Guidelines (CRUSADE) national quality-improvement
initiative. Patients were treated between July 1, 2003, and June 30, 2006, at 54 hos-
pitals in the CMS program and 446 control hospitals.

Main Outcome Measures The differences in the use of ACC/AHA class I guide-
line recommended therapies and in-hospital mortality between pay for performance
and control hospitals.

Results Among treatments subject to financial incentives, there was a slightly higher
rate of improvement for 2 of 6 targeted therapies at pay-for-performance vs control
hospitals (odds ratio [OR] comparing adherence scores from 2003 through 2006 at
half-year intervals for aspirin at discharge, 1.31; 95% confidence interval [CI], 1.18-
1.46 vs OR, 1.17; 95% CI, 1.12-1.21; P=.04) and for smoking cessation counseling
(OR, 1.50; 95% CI, 1.29-1.73 vs OR, 1.28; 95% CI, 1.22-1.35; P=.05). There was
no significant difference in a composite measure of the 6 CMS rewarded therapies
between the 2 hospital groups (change in odds per half-year period of receiving CMS
therapies: OR, 1.23; 95% CI, 1.15-1.30 vs OR, 1.17; 95% CI, 1.14-1.20; P=.16). For
composite measures of acute myocardial infarction treatments not subject to incen-
tives, rates of improvement were not significantly different (OR, 1.09; 95% CI, 1.05-
1.14 vs OR, 1.08; 95% CI, 1.06-1.09; P=.49). Overall, there was no evidence that
improvements in in-hospital mortality were incrementally greater at pay-for-
performance sites (change in odds of in-hospital death per half-year period, 0.91; 95%
CI, 0.84-0.99 vs 0.97; 95% CI, 0.94-0.99; P=.21).

Conclusions Among hospitals participating in a voluntary quality-improvement ini-
tiative, the pay-for-performance program was not associated with a significant incre-
mental improvement in quality of care or outcomes for acute myocardial infarction.
Conversely, we did not find evidence that pay for performance had an adverse asso-
ciation with improvement in processes of care that were not subject to financial in-
centives. Additional studies of pay for performance are needed to determine its opti-
mal role in quality-improvement initiatives.
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able to a total of 123 hospitals in the
first year and 115 hospitals in the sec-
ond year.

An internal study of the of the
incentive program found that com-
posite performance scores increased
significantly for all 5 conditions dur-
ing the first 2 years of the program
and were associated with improve-
ments in mortality at participating
hospitals.7,8 A recently published
analysis of the impact of the incentive
program suggested a modest positive
incremental effect on hospital perfor-
mance.9 However, these analyses left
unanswered questions about the
effectiveness and potential conse-
quences of pay-for-performance pro-
grams: (1) What is the incremental
benefit of pay for performance on pro-
cesses of care compared with more
traditional quality-improvement
efforts (such as voluntary quality-
improvement registries)? (2) Will
hospitals become unduly concerned
about specific “graded care processes”
to the detriment of unrewarded
aspects of care? and (3) Will overall
patient outcomes be measurably
improved by pay-for-performance
incentives that target only a few
selected process measures?

Using data from a quality-improve-
ment initiative for patients with non–
ST-segment elevation acute myocar-
dial infarction enrolled in Can Rapid
Risk Stratification of Unstable Angina
Patients Suppress Adverse Outcomes
With Early Implementation of the
American College of Cardiology/
American Heart Association (ACC/
AHA) Guidelines (CRUSADE), we
compared trends in cardiac care and
outcomes among hospitals that were or
were not participants in the program.
Specifically, we examined whether hos-
pitals participating in the pay-for-
performance program showed improve-
ment in process measures and outcomes
for acute myocardial infarction beyond
that found in hospitals not participat-
ing in the program. We also examined
the effect of pay for performance on
other important processes of care rec-
ommended by the ACC/AHA national

guidelines but not subject to financial
incentives.

METHODS
Data Source

CRUSADE is a voluntary, observa-
tional quality-improvement initiative
begun on January 1, 2001,10-14 that
was designed to improve the quality
of evidence-based care for patients
with non–ST-segment elevation
acute myocardial infarction. Partici-
pating hospitals collect and submit
clinical information about in-hospital
care and outcomes for patients with
non–ST-segment elevation acute
myocardial infarction with high-risk
clinical features. Patients must pre-
sent at a CRUSADE hospital within
24 hours of ischemic symptoms last-
ing at least 10 minutes in combina-
tion with either positive cardiac
biomarkers (troponin or creatine
kinase-MB) or ischemic ST-segment
electrocardiographic changes (ST-
segment depression or transient
ST-segment elevation).

Trained data collectors at each hos-
pital use standardized definitions to ab-
stract the data. Variables include demo-
graphic characteristics, clinical
presentation, medical history, treat-
ments administered, associated major
contraindications to evidence-based
therapies, in-hospital outcomes, and
discharge recommendations and inter-
ventions. Multiple procedures are used
to monitor and ensure the quality of the
CRUSADE database.10 A variety of per-
formance feedback and quality-
improvement interventions are pro-
vided to sites, including site reports that
benchmark against national standards
and other CRUSADE hospitals, as well
as educational interventions, such as
treatment algorithms and risk stratifi-
cation tools.

Participating institutions were re-
quired to comply with their local regu-
latory and privacy guidelines and to
submit the CRUSADE protocol for re-
view and approval by their institu-
tional review board (or its equiva-
lent). Because data were used primarily
at the local site for quality improve-

ment, all sites were granted a waiver of
informed consent under the Common
Rule.

Study Population

Between July 1, 2003, and June 30,
2006, 105 383 patients with non–ST-
segment elevation acute myocardial in-
farction were hospitalized at 500
CRUSADE hospitals. From this co-
hort, we selected patients at all 54
CRUSADE hospitals that participated
in the Hospital Quality Incentive Dem-
onstration starting on October 1, 2003
(hereafter termed pay-for-performance
hospitals). The patients at the remain-
ing 446 hospitals served as the control
group. Race was determined by chart
review during data collection.

Study Definitions

We evaluated 6 process measures in the
care of patients with non–ST-segment
elevation acute myocardial infarction.
The same measures are used by CMS in
the Hospital Quality Incentive Demon-
stration composite performance scor-
ing system for acute myocardial infarc-
tion. These CMS metrics include aspirin
at arrival and discharge, �-blocker at
arrival and discharge, angiotensin-
converting enzyme inhibitor or angio-
tensin receptor blocker for left ventricu-
lar systolic dysfunction, and smoking
cessation counseling (BOX). We also
evaluated an additional 8 process mea-
sures that are designated as class I (use-
ful and effective) in the ACC/AHA
guidelines15,16 but that are not cur-
rently tracked by CMS in the incen-
tive program’s composite performance
scoring system. These non-CMS pro-
cess measures include performing an
electrocardiogram within 10 minutes of
emergency department presentation,
use of unfractionated or low-molecular-
weight heparin, use of glycoprotein IIb/
IIIa inhibitors, cardiac catheterization
within 48 hours, clopidogrel at dis-
charge, lipid-lowering medication at
discharge, dietary modification coun-
seling, and referral for cardiac rehab-
ilitation.

Patient eligibility for relevant mea-
sures was determined according to

OUTCOMES OF PAY FOR PERFORMANCE FOR MYOCARDIAL INFARCTION

2374 JAMA, June 6, 2007—Vol 297, No. 21 (Reprinted) ©2007 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 05/22/2023



defined ACC/AHA guideline indica-
tions and reported contraindications.
Patients who died anytime during
their hospital stay or who were
transferred to another hospital were
excluded from discharge care assess-
ment. In-hospital mortality was
defined as death from any cause dur-
ing a patient’s hospital course.

Statistical Analysis

We compiled baseline characteristics
between pay-for-performance and con-
trol hospitals, both for hospital level
variables and for patient-specific risk
factors. Median values with interquar-
tile ranges were used to describe con-
tinuous variables, and numbers (per-
centages) were reported for categorical
variables.

From July 2003 to June 2006, we
evaluated temporal trends in indi-
vidual and composite processes of care
for both CMS and non-CMS measures
at pay-for-performance and control hos-
pitals by using nonlinear mixed ef-
fects models (NLMIXED, SAS Insti-
tute Inc, Cary, NC). For the individual
measures, the outcome for a given
therapy for which a patient was eli-
gible was defined as yes or no (whether
a patient received the therapy or not).
For the composite, each therapy for
which the patient was eligible contrib-
uted an observation and the outcome
was an indicator of whether the therapy
was given. For example, if a patient re-
ceived 4 out of 6 CMS processes, this
patient would have 6 observations in
the analysis data set, 4 of which would
be positive. These models incorpo-
rated a random slope and intercept for
each hospital. Fixed effects included an
indicator for pay-for-performance hos-
pital vs control hospital, time period (a
continuous variable from 1 to 6 repre-
senting half years), and an interaction
term between the pay-for-perfor-
mance indicator variable and the time
variable. The odds ratios for process
measures reflect the change in odds, per
time period, of receiving a given therapy
within a hospital group (pay-for-
performance or control). The interac-
tion term measures the difference in the

rate of change between the 2 hospital
groups.

To evaluate the potential impact of
pay-for-performance on outcomes, we
used the same nonlinear mixed effect
model as described previously and iden-
tified our outcome as in-patient hospi-
tal mortality. In calculating odds ra-
tios for mortality, the model was
adjusted for a patient risk score that was
calculated by a logistic model includ-
ing demographic and clinical charac-
teristics previously identified to pre-
dict risk.17

We also performed a set of strati-
fied analyses to evaluate the effect of
baseline performance on overall im-
provement. We divided baseline com-
posite CMS and non-CMS scores into
tertiles by performance (low, me-
dium, and high), and used the same
model, with the same fixed and ran-
dom effects, as described above.

A 2-sided P value �.05 was estab-
lished as the level of statistical signifi-
cance for all tests. All analyses were per-
formed using SAS version 9.2 (SAS
Institute Inc, Cary, NC).

RESULTS
Between July 1, 2003, and June 30,
2006, a total of 105 383 patients with
non–ST-segment elevation myocar-
dial infarction were treated at 54 pay-
for-performance hospitals and 446 con-
trol hospitals. TABLE 1 shows baseline
patient and clinical characteristics of the
2 groups. Pay-for-performance hospi-
tals generally were larger than control
hospitals, but there were no obvious dif-
ferences in academic affiliation or geo-
graphic distribution. Moreover, base-
linepatientdemographiccharacteristics,
comorbidities, risk factors for coro-
nary artery disease, and presenting signs
and symptoms were generally similar
between pay-for-performance and con-
trol hospitals.

At the patient level, scores for CMS
and non-CMS composite process mea-
sures were calculated during each of the
6 periods. These composite scores in-
corporate each of the individual pro-
cess measures for each respective cat-
egory. The FIGURE shows the temporal

trends in CMS composite scores over
time at pay-for-performance hospitals
and control hospitals. Composite mea-
sure scores for CMS processes showed
significant improvement from July 2003
to June 2006 at both pay for perfor-
mance and control hospitals. There was
no significant difference in the rate of
improvement in the composite score be-
tween the 2 hospital groups. Pay-for-
performance hospitals had an abso-
lute improvement in composite score
of 7.2% (from a baseline of 87.0 to 94.2
in June 2006) vs a 5.6% improvement
(from 88.0 to 93.6) at control hospi-
tals (1.6% difference in absolute im-
provement).

Box. Process-of-Care Measures
for Acute Myocardial Infarction
Included in the Analysis

CMS Measures*
Aspirin at arrival

Aspirin at discharge

Angiotensin-converting enzyme in-
hibitor or angiotensin receptor
blocker for left ventricular systolic
dysfunction

Smoking cessation counseling for
active or recent smokers

�-Blocker at arrival

�-Blocker at discharge

Non-CMS Measures†

Glycoprotein IIb/IIIa inhibitor use

Clopidogrel at discharge

Any heparin use

Lipid-lowering medication

Dietary modification counseling

Referral for cardiac rehabilitation

Electrocardiogram within 10 minutes

Cardiac catheterization within 48
hours

*Process measures included by the Cen-
ters for Medicare & Medicaid Services
(CMS) in the composite process score in
the Hospital Quality Incentive Demon-
stration.
†Process measures not included by CMS
in the composite process score in the Hos-
pital Quality Incentive Demonstration.
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The Figure also displays the tem-
poral trends in the non-CMS com-
posite scores over time at pay-for-
performance hospitals and control
hospitals. These are care processes
that are indicated by ACC/AHA
guidelines but are not rewarded
financially by the incentive project.
Similar to the CMS composite score,
both pay-for-performance and con-
trol hospitals demonstrated signifi-
cant improvement across the time
trend. No significant difference was

noted in the rate of improvement of
non-CMS compos i te measures
between the 2 hospital groups.

TABLE 2 shows the results for indi-
vidual process measures and out-
comes. Most process measures showed
significant improvement from July 2003
to June 2006. Two of the 6 CMS mea-
sures, aspirin prescription at discharge
and smoking cessation counseling, had
slightly higher rates of improvement at
pay-for-performance hospitals than con-
trol hospitals. Of the non-CMS mea-

sures, only 1 of 8 measures, lipid-
lowering medication at discharge,
showed a differential rate of improve-
ment at pay-for-performance vs con-
trol hospitals. There was a slight reduc-
tion in mortality over time at both pay-
for-performance and control hospitals.
The difference in the rate of mortality
reduction between the 2 hospital groups
was not statistically significant.

Stratified analyses on baseline score
(TABLE 3) showed an inverse relation-
ship between baseline composite score
and improvement for both CMS and
non-CMS process measures. Hospi-
tals with lower baseline scores had faster
rates of improvement. However, im-
provement was seen in all groups, in-
cluding hospitals with the highest base-
line performance. There were no
differences in the rate of improvement
between pay-for-performance and con-
trol hospitals across any of these strata.

COMMENT
Among hospitals participating in a vol-
untary quality-improvement program
(CRUSADE), we examined whether
hospitals simultaneously participat-
ing in a CMS pay-for-performance pro-
gram showed greater improvement in
process-of-care measures. Two of the
6 individual CMS process measures, as-
pirin at discharge and smoking cessa-
tion counseling, showed higher rates of
improvement among patients treated at
pay-for-performance hospitals, al-
though the magnitude of these differ-
ences was small. We found that com-
posite scores of CMS-rewarded care
processes demonstrated significant im-
provement over a relatively short pe-
riod among both pay-for-performance
and control hospitals, but rates of im-
provement were not significantly dif-
ferent between the 2 hospital groups.

Furthermore, while in-hospital mor-
tality improved in both hospital groups,
there was no evidence that improve-
ments in mortality were incremen-
tally greater at pay-for-performance
hospitals. In addition, we observed sig-
nificant, similar improvements at both
hospital types for processes of care that
were not subject to financial incen-

Table 1. Baseline Patient and Facility Characteristics by Hospital Group*

Characteristic

Pay-for-Performance
Hospitals
(n = 54)

Control Hospitals
(n = 446)

Overall patient population, No. 10 325 95 058

Facility characteristics
Beds, median (25th-75th percentile) 439 (249-600) 355 (204-450)

Academic facility 18 (33.3) 105 (23.5)

Region
Midwest 9 (16.7) 117 (26.2)

Northeast 12 (22.2) 111 (24.9)

South 28 (51.9) 158 (35.2)

West 5 (9.3) 60 (13.5)

Facility type
No services† 3 (5.6) 50 (11.2)

Catheterization laboratory only 8 (14.8) 53 (11.9)

PCI, no surgery 2 (3.7) 38 (8.5)

Surgery 41 (75.9) 305 (68.4)

Age, median (25th-75th percentile), y 67 (56-77) 68 (57-79)

BMI, median (25th-75th percentile) 27.8 (24.3-32.1) 27.8 (24.4-32.1)

Women 3957 (38.3) 37 591 (39.6)

Nonwhite race 2059 (19.9) 18 510 (19.5)

HMO or private insurance 4216 (40.8) 42 036 (44.2)

Patient history
Hypertension 7275 (70.5) 66 926 (70.4)

Myocardial infarction 2774 (26.9) 27 441 (28.9)

PCI 2160 (20.9) 19 503 (20.5)

CABG 2009 (19.5) 17 850 (18.8)

Renal insufficiency 1261 (12.2) 13 358 (14.1)

Diabetes mellitus 3423 (33.2) 31 553 (33.2)

Dyslipidemia 5391 (52.2) 48 149 (50.7)

Family history of CAD 4068 (39.4) 31 660 (33.3)

Presenting signs and symptoms
ECG findings of ST depression 2836 (27.5) 27 062 (28.5)

Heart rate, median
(25th-75th percentile), beats/min

82 (70-98) 84 (70-100)

Signs of heart failure 2089 (20.2) 23 401 (24.6)

Systolic blood pressure, median
(25th-75th percentile), mm Hg

144 (124-164) 144 (123-165)

Abbreviations: BMI, body mass index, which is calculated as weight in kilograms divided by height in meters squared;
CABG, coronary artery bypass graft; CAD, coronary artery disease; ECG, electrocardiograph; HMO, health main-
tenance organization; PCI, percutaneous coronary intervention.

*Data are presented as number (percentage) unless otherwise indicated. Percentages may not sum to 100% due to
rounding.

†No catheterization, PCI, or cardiac surgical services.
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tives, but again there was no signifi-
cant difference between the 2 groups.
Taken together, these findings indi-
cate that in the first 3 years of the CMS
program, financial incentives had lim-
ited incremental effect on acute myo-
cardial infarction care processes or out-

comes among hospitals participating in
a voluntary quality-improvement reg-
istry.

There has been substantial debate
about the effectiveness and potential
consequences of pay-for-performance
programs on efforts to improve health

care quality.18-20 Our study is among the
first to provide an independent evalu-
ation of the CMS-sponsored Hospital
Quality Incentive Demonstration
project, the largest federally spon-
sored pay-for-performance program to
date. The Centers for Medicare & Med-

Figure. Temporal Trends in Scores for Centers for Medicare and Medicaid Services Measures From July 2003 to June 2006
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Centers for Medicare & Medicaid Services (CMS) measures are process-of-care measures used by the CMS in the Hospital Quality Incentive Demonstration composite
performance scoring system for acute myocardial infarction. The lines represent trends in patient level scores over time. Error bars indicate 95% confidence intervals.

Table 2. Patient-Level In-hospital Mortality and Process Measure Adherence Scores in the Hospital Quality Incentive Demonstration Pilot
Project*

Measures

Pay-for-Performance Hospitals Control Hospitals
P Value

of Comparison2003, % 2006, % OR (95% CI) 2003, % 2006, % OR (95% CI)

Mortality 4.87 3.93 0.91 (0.84-0.99) 5.03 4.06 0.97 (0.94-0.99) .21

CMS measures
Aspirin at arrival 92.8 97.1 1.28 (1.14-1.42) 93.5 96.4 1.17 (1.12-1.21) .12

Aspirin at discharge 91.1 97.1 1.31 (1.18 to 1.46) 92.2 95.9 1.17 (1.12-1.21) .04†

�-Blocker at arrival 82.7 90.7 1.20 (1.11-1.30) 84.7 92.2 1.21 (1.17-1.24) .91

�-Blocker at discharge 87.5 93.6 1.17 (1.08-1.27) 88.6 94.0 1.17 (1.13-1.21) .98

ACE inhibitor or ARB for
left ventricular systolic
dysfunction at discharge

70.5 79.6 1.11 (1.02-1.21) 70.7 78.4 1.08 (1.05-1.11) .51

Smoking cessation counseling
for active or recent smokers

75.8 95.8 1.50 (1.29-1.73) 74.0 88.8 1.28 (1.22-1.35) .05†

CMS composite 87.0 94.2 1.23 (1.15-1.30) 88.0 93.6 1.17 (1.14-1.20) .16

Non-CMS measures
Heparin, any 83.9 89.4 1.09 (1.00-1.19) 87.4 87.3 1.03 (0.99-1.06) .21

Glycoprotein IIb/IIIa inhibitor 42.2 51.8 1.06 (0.99-1.14) 43.6 46.0 1.03 (1.00-1.05) .33

Clopidogrel at discharge 61.5 78.8 1.15 (1.08-1.23) 63.4 73.7 1.12 (1.09-1.15) .49

Lipid-lowering agent at discharge 80.2 91.7 1.23 (1.15-1.31) 81.7 88.9 1.13 (1.10-1.16) .02†

Dietary modification counseling 77.0 89.3 1.21 (1.05-1.38) 76.2 85.2 1.19 (1.13-1.24) .83

Cardiac rehabilitation referral 44.7 62.2 1.16 (0.99-1.37) 48.5 64.3 1.22 (1.15-1.30) .56

Cardiac catheterization within 48 h 56.1 76.6 1.13 (1.05-1.20) 53.0 66.5 1.13 (1.10-1.16) .87

ECG within 10 min 32.6 38.6 1.05 (0.98-1.13) 34.1 37.5 1.01 (0.99-1.04) .32

Non-CMS composite 59.5 73.1 1.09 (1.05-1.14) 60.5 68.6 1.08 (1.06-1.09) .49
Abbreviations: ACE, angiotensin-converting enzyme; ARB, angiotensin receptor blocker; CI, confidence interval; CMS, Centers for Medicare & Medicaid Services; ECG, electro-

cardiograph; OR, odds ratio;
*The listed ORs reflect the change in odds per half-year period for death or treatment at pay-for-performance vs control hospitals.
†Indicated significant change at the P = .05 level in odds per half year interval of the listed treatment at pay-for-performance vs control hospitals
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icaid Services and Premier Inc re-
cently published results for years 1 and
2 of the incentive program and re-
ported significant improvement for all
5 clinical conditions tracked, includ-
ing reduced mortality for acute myo-
cardial infarction.8 However, this study
lacked a contemporary control group,
which limited their ability to infer di-
rect associations between pay-for-
performance and hospital quality im-
provement.

In a recent CMS-supported analysis
of the incentive project by Lindenauer
et al,9 the authors studied the effect of
financial incentives with public report-
ing vs public reporting alone on pro-
cesses of care for acute myocardial
infarction. They concluded that pay-
for-performance hospitals achieved
modestly greater improvements in qual-
ity. Our study design and findings ex-
tend those of Lindenauer et al in sev-
eral ways. First, we studied the effect
of financial incentives at CRUSADE
hospitals, which participate in a vol-
untary quality-improvement registry in
addition to public reporting. Using
CRUSADE hospitals, we found that pay-
for-performance had a limited incre-
mental impact in overall trends in pro-
cesses of care for acute myocardial
infarction. Using all available patient-
level data, we found the absolute im-
provement in quality attributable to
pay-for-performance was smaller (1.6%
over almost 3 years) than that re-
ported by Lindenauer (4.3% unad-
justed over 2 years at the hospital level).
Given the current lack of an evidence

base linking pay-for-performance pro-
grams to better quality of care, coupled
with the challenge of conducting ran-
domized controlled trials in large-
scale policy interventions like the Hos-
pital Quality Incentive Demonstration,
the utilization of different hospital
groups in observational studies will be
important to develop a robust evi-
dence base.

Second, our study examined out-
comes of acute myocardial infarction
care, and we did not find an associa-
tion between pay-for-performance and
mortality among hospitals participat-
ing in a voluntary quality-improve-
ment registry. Third, our study al-
lowed the evaluation of the potential for
unintended consequences of financial
incentives by examining processes of
care for acute myocardial infarction that
were not rewarded by CMS but are rec-
ommended by ACC/AHA guidelines.

Concerns have been raised regard-
ing the potential adverse conse-
quences of financial incentives, includ-
ing undue provider attention to aspects
of care subject to incentives to the det-
riment of processes that are not sub-
ject to incentives.21-26 In our study, ad-
herence to these processes improved
significantly over time at both pay-for-
performance and control hospitals. The
rate of improvement in non-CMS mea-
sures was not significantly different be-
tween the 2 groups. Our finding that
pay-for-performance hospitals had simi-
lar rates of improvement as control hos-
pitals in non-CMS measures suggests
that financial incentives did not have

deleterious effects on other aspects of
clinical care, given simultaneous hos-
pital participation in a quality-
improvement registry not involving fi-
nancial incentives.

The results of this study raise con-
cerns about what magnitude of effect
pay-for-performance programs should
have to justify the administrative bur-
den and potential unintended conse-
quences of financial incentives. The
concept of minimal important differ-
ences in clinical research has evolved
to allow us to interpret studies with
large sample sizes.27-29 The minimal im-
portant differences process sets a pre-
determined effect size that would be
considered an important result to pre-
vent overinterpretation of overpow-
ered statistical tests in large samples.
The field of quality improvement re-
search in general, and pay for perfor-
mance in particular, would benefit from
the establishment of performance im-
provement goals to allow better adju-
dication of the incremental benefit. The
results of this study suggest only a small
incremental benefit of pay for perfor-
mance in some processes of acute myo-
cardial infarction care without an as-
sociated incremental improvement in
patient outcomes, even without ex-
plicit consideration of the costs of such
a program.

There are several issues that should
be considered in the interpretation of
the results of this study. First, the study
was limited to the care of patients with
non–ST-segment elevation myocar-
dial infarction and therefore did not
include 2 CMS measures—time to
thrombolytic administration and per-
cutaneous coronary intervention for
ST-segment elevation myocardial in-
farction. However, our set of pro-
cesses for acute myocardial infarction
is the largest to date among studies in-
volving controlled analysis of the in-
centive program. Second, we had ac-
cess to data only from hospitals
participating in CRUSADE. However,
a comparison of our sample of pay-for-
performance CRUSADE hospitals and
the Hospital Quality Incentive Dem-
onstration from a previous study

Table 3. Change in Odds Per Half-Year Interval of the Listed Death Rate or Treatment Rate
at Pay-for-Performance vs Control Hospitals

Baseline CMS
Composite Score

Odds Ratio (95% Confidence Interval)

P Value
of Comparison

Pay-for-Performance
Hospitals Control Hospitals

CMS measures
Low 1.31 (1.18-1.46) 1.24 (1.20-1.29) .36

Medium 1.20 (1.09-1.32) 1.18 (1.12-1.22) .80

High 1.09 (1.00-1.20) 1.04 (1.01-1.08) .37

Non-CMS measures
Low 1.15 (1.06-1.24) 1.10 (1.07-1.13) .30

Medium 1.07 (1.01-1.13) 1.09 (1.06-1.11) .64

High 1.06 (0.99-1.13) 1.03 (1.01-1.05) .45
Abbreviation: Centers for Medicare & Medicaid Services.
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showed similar baseline scores for acute
myocardial infarction (87.0 in our
analysis vs 88.7 in the pay-for-
performance cohort), similar rates of
performance improvement during the
first 2 years of the study (absolute im-
provement of 5.2% in our analysis vs
6.1% in the pay-for-performance co-
hort), and generally similar hospital
characteristics (teaching status, geo-
graphic region, and ownership).7 Base-
line hospital characteristics were also
similar between the CRUSADE con-
trol group and other hospitals nation-
ally with public reporting.

Third, we recognize that although we
observed a limited effect of pay for per-
formance over our 3-year study period,
a larger effect of the program could be
realized after a longer period of obser-
vation. However, our 3-year observa-
tion period is long compared with most
studies of quality improvement inter-
ventions,30 and the potential novelty of
pay-for-performance among voluntary
vanguard centers may have been antici-
pated to have had its greatest impact dur-
ing this initial period. As additional data
from the Hospital Quality Incentive
Demonstration become available, fur-
ther analysis will be needed to follow
these trends. Fourth, the Hospital Qual-
ity Incentive Demonstration program
used only 1 set of financial incentives on
hospitals (rewarding the top 20% of hos-
pitals). The results of this study may
therefore not be generalizable to other
pay-for-performance models. Addi-
tional pay-for-performance models that
reward improvement instead of overall
performance should be considered.

Fifth, in interpreting this negative
epidemiological study, our ability to de-
termine precise power estimates was
limited by a combination of factors, in-
cluding temporal correlation, cluster-
ing of patients within hospitals, and
variability in process measures be-
tween hospitals. However, we based our
conclusions on the magnitude of asso-
ciation found and not on the statisti-
cal significance alone, and the 95% con-
fidence intervals do not suggest that a
substantially larger magnitude of asso-
ciation was likely.

In conclusion, this study is one of
the first to evaluate the CMS pay-for-
performance pilot project. Among
hospitals participating in a voluntary
quality-improvement registry, pay-for-
performance had limited incremental
impact on processes of care and out-
comes for acute myocardial infarction.
Conversely, we did not find evidence
that pay for performance had an
adverse impact on improvement in
processes of care that were not subject
to financial incentives. Additional
studies of pay for performance are
needed to determine its optimal role in
quality-improvement initiatives.
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It is certain, that some men are indeed called to be
doctors; and so are some women. They are, as we say,
born doctors: they are shaped in Medicine. So apt are
they to their work, and it to them, that they almost
persuade me to hold opinion with Pythagoras, and to
believe that in some previous existence they were in
general practice. Or their ability may be the result of
inheritance: but we know next to nothing about in-
heritance, neither is imaginable by what physical pro-
cesses the babe unborn is predisposed for one pro-
fession. Still, there are men and women, but not in
great number, created for the service of medicine: who
were called to be doctors when they were not yet called
to be babies.

—Stephen Paget (1855-1926)
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