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ORIGINAL CONTRIBUTION

Effectiveness of Public Report Cards
for Improving the Quality of Cardiac Care
The EFFECT Study: A Randomized Trial
Jack V. Tu, MD, PhD
Linda R. Donovan, BScN, MBA
Douglas S. Lee, MD, PhD
Julie T. Wang, MSc
Peter C. Austin, PhD
David A. Alter, MD, PhD
Dennis T. Ko, MD, MSc

PUBLIC RELEASE OF HOSPITAL PER-
formance data is increasingly
being mandated by policy mak-
ers with the goal of improving

the quality of care.1,2 Advocates of re-
port cards believe that publicly releas-
ing performance data on hospitals will
stimulate hospitals and clinicians to en-
gage in quality improvement activities
and increase the accountability and
transparency of the health care sys-
tem.3,4 Critics argue that publicly re-
leased report cards may contain data
that are misleading or inaccurate and
may unfairly harm the reputations of
hospitals and clinicians.5-7 They also are
concerned that report card initiatives
may divert resources away from other
important needs. Although there has
been considerable debate, few empiri-
cal data exist to determine whether pub-
licly released report cards on hospital
performance improve the overall qual-
ity of care provided.

While several uncontrolled studies
have suggested that certain report
card initiatives have had a beneficial
effect, no large randomized trials, to
our knowledge, have been conducted
to evaluate the effectiveness of public

Author Affiliations: Institute for Clinical Evaluative Sci-
ences, Toronto, Ontario, Canada (Drs Tu, Lee, Austin,
Alter, and Ko and Mss Donovan and Wang); Division
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Corresponding Author: Jack V. Tu, MD, PhD, Insti-
tute for Clinical Evaluative Sciences, G106-2075 Bay-
view Ave, Toronto, ON M4N 3M5, Canada (tu@ices
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Context Publicly released report cards on hospital performance are increasingly com-
mon, but whether they are an effective method for improving quality of care remains
uncertain.

Objective To evaluate whether the public release of data on cardiac quality indica-
tors effectively stimulates hospitals to undertake quality improvement activities that
improve health care processes and patient outcomes.

Design, Setting, and Patients Population-based cluster randomized trial (En-
hanced Feedback for Effective Cardiac Treatment [EFFECT]) of 86 hospital corpora-
tions in Ontario, Canada, with patients admitted for acute myocardial infarction (AMI)
or congestive heart failure (CHF).

Intervention Participating hospital corporations were randomized to early ( Janu-
ary 2004) or delayed (September 2005) feedback of a public report card on their base-
line performance (between April 1999 and March 2001) on a set of 12 process-of-
care indicators for AMI and 6 for CHF. Follow-up performance data (between April
2004 and March 2005) also were collected.

Main Outcome Measures The coprimary outcomes were composite AMI and CHF
indicators based on 12 AMI and 6 CHF process-of-care indicators. Secondary out-
comes were the individual process-of-care indicators, a hospital report card impact sur-
vey, and all-cause AMI and CHF mortality.

Results The publication of the early feedback hospital report card did not result in a
significant systemwide improvement in the early feedback group in either the com-
posite AMI process-of-care indicator (absolute change, 1.5%; 95% confidence inter-
val [CI], −2.2% to 5.1%; P=.43) or the composite CHF process-of-care indicator (ab-
solute change, 0.6%; 95% CI, −4.5% to 5.7%; P=.81). During the follow-up period,
the mean 30-day AMI mortality rates were 2.5% lower (95% CI, 0.1% to 4.9%; P=.045)
in the early feedback group compared with the delayed feedback group. The hospital
mortality rates for CHF were not significantly different.

Conclusion Public release of hospital-specific quality indicators did not significantly
improve composite process-of-care indicators for AMI or CHF.

Trial Registration clinicaltrials.gov Identifier: NCT00187460
JAMA. 2009;302(21):2330-2337 www.jama.com

2330 JAMA, December 2, 2009—Vol 302, No. 21 (Reprinted) ©2009 American Medical Association. All rights reserved.

 at University of Toronto on November 4, 2010 www.jama.comDownloaded from 

http://jama.ama-assn.org


report cards as a method for improv-
ing quality of care.8,9 To address this
gap, we conducted a population-
based, cluster randomized trial to
determine whether publicly released
report card data could improve the
quality of cardiac care delivered in
Ontario, Canada.

Rigorous evaluations of quality im-
provement methods such as publicly re-
leased report cards are difficult to con-
duct due to resistance and lack of
interest from participating stakehold-
ers and lack of support from funding
agencies.10 We chose to focus our study
on hospitals that treat patients with
acute myocardial infarction (AMI) and
congestive heart failure (CHF) be-
cause of considerable evidence of a large
gap between actual and ideal practice
patterns in patients with these 2 com-
mon conditions.11-14 Ontario, Cana-
da’s most populated province, repre-
sented an ideal setting in which to
conduct this study because there were
no other similar public reporting ini-
tiatives under way at the time this study
was launched.

METHODS
Participating Hospitals

The Canadian Cardiovascular Out-
comes Research Team’s Enhanced
Feedback for Effective Cardiac Treat-
ment (EFFECT) study began in 2002.
The Canadian Cardiovascular Out-
comes Research Team is a national team
of cardiovascular outcomes research-
ers from across Canada. Using the Ca-
nadian Institute for Health Informa-
tion hospital discharge administrative
database for 1999-2001, 130 acute care
hospital corporations (herein referred
to as hospitals) were identified in On-
tario, Canada (FIGURE). Forty-two hos-
pitals were excluded because they had
treated fewer than 15 patients with AMI
per year. In addition, 2 hospitals were
excluded because they were no longer
involved in acute patient care. The
CEOs of the remaining 86 hospitals
were approached and participation in
the study was requested.

A description of the study was pro-
vided and each hospital was requested

to identify a clinical contact and an ad-
ministrative contact. The clinical con-
tact was defined as the individual most
responsible for cardiac care at each in-
stitution and was the chief of cardiol-
ogy or chief of staff at most institu-
tions. The CEOs and clinical contacts
were provided copies of the hospital re-
port card data for review and dissemi-
nation within their hospitals.

All eligible hospitals agreed to par-
ticipate in the study; however, 1 hos-
pital withdrew from the baseline phase
and 4 withdrew from the follow-up
phase due to resource constraints. Par-
ticipating hospitals were classified as
teaching hospitals, large community
hospitals, or small hospitals accord-

ing to the classification system of the
Ontario Hospital Association. Some
hospitals had multiple sites (n=12), but
all study data were publicly reported at
the level of the hospital corporation.
The study protocol was submitted to
and approved by the research ethics
boards at the participating institu-
tions. A waiver of informed consent for
collecting the study data was ap-
proved by the research ethics boards
due to the minimal risk nature of the
study.15,16

Quality Indicators

The participating hospitals were ran-
domized to receive either early (Janu-
ary 2004) or delayed (September 2005)

Figure. Flow Diagram of the Design of the EFFECT Study

42 Hospital corporations included in analysis

2 Hospital corporations excluded from
analysis (lost to follow-up)

4165 Patients admitted with AMI 
4316 Patients admitted with CHF

39 Hospital corporations included in analysis

2 Hospital corporations excluded from
analysis (lost to follow-up)

3581 Patients admitted with AMI 
3935 Patients admitted with CHF

Follow-upb

2 Hospital corporations lost to follow-up
(unable to participate in follow-up)

Follow-upb

2 Hospital corporations lost to follow-up
(unable to participate in follow-up)

44 Hospital corporations sent report card
impact survey in June 2004

41 Hospital corporations sent report card
impact survey in June 2004

Early feedback report card released
in January 2004

Delayed feedback report card released
in September 2005

130 Acute care Ontario hospital corporations
assessed for eligibilitya

44 Hospital corporations excluded
42 Low case volume (AMI admissions <15/y)
1 Status changed to long-term care
1 Status changed to urgent care center

Baseline

44 Hospital corporations randomized and
received early feedback report card
(April 1, 1999-March 31, 2001)
5676 Patients admitted with AMI 
5073 Patients admitted with CHF

Baseline

42 Hospital corporations randomized to
delayed feedback report card
(April 1, 1999-March 31, 2001)

1 Hospital corporation did not receive
allocated intervention as assigned
(withdrew from study)

5070 Patients admitted with AMI 
4220 Patients admitted with CHF

86 Hospital corporations randomized

AMI indicates acute myocardial infarction; CHF, congestive heart failure; EFFECT, Enhanced Feedback for Ef-
fective Cardiac Treatment.
aHospital corporation indicates all hospital sites in a given hospital corporation (eg, some hospital corporations
include multiple hospital sites. The number of hospital sites ranged from 1 to 5).
bThe follow-up period was from April 1, 2004, to March 31, 2005.
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feedback of a publicly released report
card on their baseline performance for
a set of national process-of-care qual-
ity indicators for AMI and CHF care,
which were developed and endorsed by
the Canadian Cardiovascular Out-
comes Research Team and the Cana-
dian Cardiovascular Society.17,18 The in-
dicator definitions used in the study
were developed through a modified
Delphi expert consensus panel pro-
cess, which was described in detail else-
where.19,20 Ideal candidates who had
recommended clinical indications and
did not have a contraindication to an
intervention were identified for each
quality indicator. The indicator defini-
tions were consistent between the base-
line and follow-up phases of the study
with the exception that angiotensin II
receptor blockers were considered an
equivalent substitute for angiotensin-
converting enzyme inhibitors in the fol-
low-up data collection. Data on hospi-
tal-specific outcome indicators were not
publicly released. The 30-day and
1-year mortality status of patients was
determined by linking the study data
to the Ontario Registered Persons vi-
tal statistics database.

At each participating hospital, for the
baseline assessment, a target sample of
125 charts (or all patients if �125 pa-
tients were treated) for patients receiv-
ing care for AMI and/or CHF between
April 1, 1999, and March 31, 2001, was
abstracted by an experienced cardiol-
ogy research nurse. The nurse abstrac-
tors involved in the study were em-
ployed by the central study team and
traveled to the participating hospitals.
All study data were transmitted elec-
tronically to a secure database at the In-
stitute for Clinical Evaluative Sciences
in Toronto, Ontario.

Release of the Baseline Study Data

The randomization of participating hos-
pitals was stratified by type of hospital
and was performed by a study statisti-
cian (P.C.A.). All study data were ana-
lyzed by 1 of 2 study statisticians
( J.T.W. and P.C.A.). Data were col-
lected from the hospitals in the early
feedback group of the study first; how-

ever, it was not possible to blind the
hospitals to their status.

The early feedback hospitals re-
ceived their baseline performance data
in October 2003 to permit internal vali-
dation checks; following this, the re-
sults were publicly released at a press
conference and on the Web (http:
//www.ccort.ca/effect.asp) in January
2004.17 The baseline EFFECT study
data received extensive media cover-
age through multiple television (n=28),
radio (n=34), and newspaper (n=41)
stories in Canada, with an estimated au-
dience of more than 12 million Cana-
dians being exposed to the study re-
sults. Based on the baseline performance
data, hospitals were encouraged to de-
velop standardized admitting orders
and discharge plans for cardiac pa-
tients, although the exact nature of
quality improvement activities was left
to the discretion of the hospitals.

Participating hospitals were told that
follow-up data were going to be col-
lected and the results would be shared
with them. Quality indicator data for
the delayed feedback hospitals also were
collected, sent to the hospitals for in-
ternal validation, and released to all par-
ticipating hospitals and on the Web in
September 2005.18 However, there was
no associated press release or media
coverage.

To determine the effect of the pub-
licly released early feedback report card,
similar methods were used to collect
clinical information through chart re-
views of 15 997 patients treated at the
study hospitals during the fiscal 2004
period (April 1, 2004, to March 31,
2005). The coprimary outcome mea-
sures of the study were the mean per-
formance of the hospitals on each of 2
composite process-of-care indicators:
(1) a composite EFFECT AMI quality
indicator, defined as the percentage of
opportunities for applying each of 12
AMI indicators that were actually ful-
filled; and (2) a composite EFFECT
CHF quality indicator defined in a simi-
lar manner based on 6 CHF process-
of-care indicators. Secondary out-
come measures included the individual
process-of-care indicators included in

the coprimary composite quality indi-
cators, the results of a hospital report
card impact survey, and hospital mor-
tality rates.

The study had 84% power to detect
a 5% absolute difference on the com-
posite quality indicators between the
study groups. The power calculation as-
sumed a baseline performance rate on
each composite indicator of 70% (stan-
dard deviation [SD], 10%) in each study
group, and that there would be a secu-
lar improvement to 75% (SD, 7.5%) in
the composite indicator, independent
of the study intervention.

Hospital Early Feedback
Report Card Survey

In addition to measuring actual perfor-
mance, we also conducted a survey of
participating hospitals regarding qual-
ity improvement initiatives launched in
response to the early feedback report
cards. The survey was sent by mail to
the CEO and clinical contact at each
hospital in both groups of the study be-
ginning in June 2004. Nonrespon-
dents were contacted by telephone and
provided with additional copies of the
survey.

Statistical Analyses

All of the study data were analyzed
using SAS version 9.1 (SAS Institute
Inc, Cary, North Carolina). Pair-wise
comparisons of categorical variables
were conducted using �2 tests. To
measure the clinical severity of
patients in the study, we calculated the
Global Registry for Acute Coronary
Syndromes in-hospital mortality risk
score for each patient with AMI and
the EFFECT 30-day mortality risk
score for each patient with CHF.21,22

The primary analyses of the study
data took into account the clustered na-
ture of the data and examined the dif-
ference in the mean hospital-specific
performance between the 2 study
groups, using methods appropriate
for the analysis of repeated cross-
sectional cluster randomized trials.23

For each hospital, the hospital-
specific performance for each quality in-
dicator was determined in the base-
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line and follow-up data. The hospital-
specific performance for the follow-up
data on a given indicator was then re-
gressed for the following variables:
study group (early vs delayed feed-
back group), stratification factors
(teaching vs large vs small hospital), and
the hospital-specific performance on the
given indicator in the baseline data.

The regression coefficient for the
study group indicator denotes the mean
difference in the performance on a given
quality indicator between the 2 groups
of the study, adjusted for baseline per-
formance. Model-based significance lev-
els and 95% confidence intervals (CIs)
were obtained. A P value of less than
.05 was considered statistically signifi-
cant. However, all P values should be
interpreted with the consideration that
the study had multiple secondary out-
come measures.

RESULTS
The characteristics of the participat-
ing hospitals and patients are shown in
TABLE 1. The hospitals were well-
balanced across the 2 feedback groups
(early vs delayed) in terms of the clini-
cal characteristics of the patients with
AMI or CHF in both the baseline and
follow-up cohorts. In particular, the
Global Registry for Acute Coronary
Syndromes risk scores and the EFFECT
CHF risk scores were similar across the
2 groups of the study.

Changes in AMI Quality Indicators

TABLE 2 shows the change over time in
performance on the various AMI qual-
ity indicators after the public release of
the results for the early feedback group.
The coprimary composite AMI indica-
tor did not significantly improve in the
early feedback group compared with the
delayed feedback group (absolute
change, 1.5%; 95% CI, −2.2% to 5.1%;
P= .43). Only the percentage of pa-
tients receiving fibrinolytic therapy
prior to transfer to a coronary care or
intensive care unit improved signifi-
cantly more in the early feedback group.
Primary percutaneous coronary inter-
vention was only used in 1% of pa-
tients with ST-segment elevation MI

who were receiving reperfusion therapy
in the baseline cohort, and 11% of those
in the follow-up cohort, in part be-
cause of geographical and other re-
source constraints related to this treat-
ment option in Ontario during the study
period.24

Changes in CHF Quality Indicators

TABLE 3 shows that there was no sig-
nificant improvement in the copri-
mary CHF composite indicator (ab-
solute change, 0.6%; 95% CI, −4.5%
to 5.7%; P=.81) in the early feedback
group after the public release of the

report card. The absolute rate of
angiotensin-converting enzyme
inhibitor and angiotensin II receptor
blocker use in patients with left ven-
tricular dysfunction increased by
5.9% (95% CI, 1.0% to 10.7%;
P=.02), but this was the only indica-
tor that improved significantly more
in the early feedback group.

Hospital Early Feedback
Report Card Survey

The main results from the survey of
hospital responses to the early feed-
back report card data are summarized

Table 1. Characteristics of Hospitals and Patients in the Early and Delayed Feedback Groupsa

Baseline Cohort Follow-up Cohort

Early
Feedback

(n = 42)

Delayed
Feedback

(n = 39)

Early
Feedback

(n = 42)

Delayed
Feedback

(n = 39)

Characteristics of hospitals
Teaching 5 (12) 4 (10) 5 (12) 4 (10)

Community 31 (74) 31 (79) 31 (74) 31 (79)

Small 6 (14) 4 (10) 6 (14) 4 (10)

Characteristics of patients with AMI (n = 5676) (n = 5070) (n = 4165) (n = 3581)

Age, median (IQR), y 69 (57-78) 69 (58-78) 70 (57-80) 70 (58-80)

Female sex 2009 (35.4) 1863 (36.7) 1515 (36.4) 1333 (37.2)

Cardiac risk factors and history
Current smoker 1847 (32.5) 1597 (31.5) 1132 (27.2) 979 (27.3)

Diabetes 1453 (25.6) 1308 (25.8) 1157 (27.8) 985 (27.5)

Hyperlipidemia 1750 (30.8) 1521 (30.0) 1850 (44.4) 1586 (44.3)

Hypertension 2513 (44.3) 2374 (46.8) 2455 (58.9) 2046 (57.1)

Previous CABG 377 (6.6) 342 (6.7) 324 (7.8) 286 (8.0)

Previous PCI 178 (3.1) 179 (3.5) 260 (6.2) 196 (5.5)

Previous MI 1322 (23.3) 1178 (23.2) 995 (23.9) 874 (24.4)

Stroke 567 (10.0) 526 (10.4) 473 (11.4) 474 (13.2)

GRACE risk scoreb 143 (119-173) 145 (119-174) 143 (118-170) 143 (118-170)

Characteristics of patients with CHF (n = 5073) (n = 4220) (n = 4316) (n = 3935)

Age, median (IQR), y 77 (70-84) 77 (69-84) 78 (70-84) 79 (71-85)

Female sex 2602 (51.3) 2078 (49.2) 2163 (50.1) 2049 (52.1)

Cardiac risk factors and history
Atrial fibrillation 1470 (29.0) 1252 (29.7) 1510 (35.0) 1413 (35.9)

Coronary disease 2547 (50.2) 2177 (51.6) 2243 (52.0) 2003 (50.9)

Current smoker 609 (12.0) 560 (13.3) 505 (11.7) 375 (9.5)

Diabetes 1712 (33.7) 1452 (34.4) 1645 (38.1) 1415 (36.0)

Hyperlipidemia 993 (19.6) 777 (18.4) 1715 (39.7) 1447 (36.8)

Hypertension 2431 (47.9) 2039 (48.3) 2856 (66.2) 2551 (64.8)

Previous MI 1786 (35.2) 1549 (36.7) 1559 (36.1) 1417 (36.0)

History of valve disease 839 (16.5) 657 (15.6) 797 (18.5) 749 (19.0)

EFFECT risk scoreb 88 (72-106) 88 (72-107) 89 (73-107) 90 (73-109)
Abbreviations: AMI, acute myocardial infarction; CABG, coronary artery bypass graft; CHF, congestive heart failure; EFFECT,

Enhanced Feedback for Effective Cardiac Treatment; GRACE, Global Registry of Acute Coronary Syndromes; IQR, in-
terquartile range; MI, myocardial infarction; PCI, percutaneous coronary intervention.

aValues are expressed as number (percentage) unless otherwise indicated. Percentages may not equal 100% due to round-
ing. The baseline cohort data were collected on patients treated from April 1999 to March 2001 while the follow-up co-
hort was collected on patients treated from April 2004 to March 2005.

bValues are expressed as median (IQR). Higher risk scores indicate patients with higher predicted mortality.

IMPROVING THE QUALITY OF CARDIAC CARE

©2009 American Medical Association. All rights reserved. (Reprinted) JAMA, December 2, 2009—Vol 302, No. 21 2333

 at University of Toronto on November 4, 2010 www.jama.comDownloaded from 

http://jama.ama-assn.org


herein (eTable is available at http://www
.jama.com). The survey responses
showed that hospitals in the early feed-
back group were significantly more
likely to report starting 1 or more qual-
ity improvement initiatives (73.2% of
early feedback group vs 46.7% of de-
layed feedback group for AMI care
[P=.003] and 61.0% of early feedback
group vs 50.0% of delayed feedback
group for CHF care [P= .04]) in re-
sponse to the publicly released early
feedback report card. While the exact
nature and focus of the activities var-
ied considerably by hospital, approxi-
mately half of the early feedback hos-
pitals reported that they introduced new
or modified standard order sets and/or
clinical pathways or care maps for the
management of patients with AMI

(53.7%) or CHF (43.9%). Approxi-
mately two-fifths of the early feedback
group (39.0%) reported conducting ini-
tiatives to improve door-to-needle times
for patients receiving fibrinolytic
therapy.

Hospital Outcome Indicators

After adjusting for the baseline mor-
tality rates, the mean 30-day AMI mor-
tality rates were 2.5% lower (95% CI,
0.1% to 4.9%; P=.045) in the early feed-
back group compared with the de-
layed feedback group. In an explor-
atory subgroup analysis, the relative
improvement was greatest among pa-
tients with ST-segment elevation MI
(TABLE 4).

After adjusting for baseline mortal-
ity rates, the mean 1-year CHF mortal-

ity rates were 2.8% lower (95% CI,
−0.5% to 6.0%; P=.10) in the early feed-
back group compared with the de-
layed feedback group. In an explor-
atory subgroup analysis, the rate of
improvement was significantly better
among the patients with CHF who had
documented left ventricular dysfunc-
tion (Table 4).

COMMENT
Publicly releasing information on hos-
pital performance is an increasingly
common, albeit controversial, method
for attempting to improve quality of
care. In this controlled experiment, we
observed that the public release of hos-
pital-specific, clinical data on a set of
well-established cardiac quality indi-
cators did not significantly improve

Table 2. Mean Change in Acute Myocardial Infarction (AMI) Quality Indicators in Hospitals After Publication of Report Cards for the Early
Feedback Group

Early Feedback (n = 42) Delayed Feedback (n = 39)
Absolute Difference
for Early vs Delayed

Feedback,
% (95% CI)a

P
Value

Baseline,
%

Follow-up,
%

Absolute
Change,

% (95% CI)
Baseline,

%
Follow-up,

%

Absolute
Change,

% (95% CI)

All 12 AMI process-of-care
indicators

57.4 65.6 8.2
(5.8 to 10.7)

56.5 63.6 7.1
(4.3 to 10.0)

1.5
(−2.2 to 5.1)

.43

Individual AMI process-of-care
quality indicators

Use of standard admission
orders

73.3 72.5 −0.8
(−5.9 to 4.3)

72.6 66.4 −6.2
(−13.7 to 1.2)

5.8
(−2.6 to 14.2)

.17

Left ventricular function
assessment

45.6 49.8 4.2
(−0.9 to 9.4)

39.3 46.9 7.6
(3.1 to 12.2)

−2.0
(−8.7 to 4.7)

.56

Lipid test �24 h
of arrival

34.1 51.1 17.0
(10.7 to 23.3)

35.7 54.9 19.2
(12.8 to 25.8)

−2.9
(−10.7 to 4.9)

.46

Fibrinolytics �30 min or
primary PCI �90 min

39.0 45.7 6.7
(−0.8 to 14.2)

35.9 43.1 7.2
(−0.5 to 15.1)

3.3
(−5.7 to 12.4)

.47

Fibrinolytics administration
decided by emergency
department physician

64.4 84.3 19.9
(10.7 to 29.1)

68.8 86.3 17.5
(9.2 to 25.9)

−1.6
(−9.5 to 6.4)

.70

Fibrinolytics given prior to
transfer to CCU or ICU

80.4 95.7 15.3
(7.1 to 23.7)

85.5 91.9 6.4
(0.1 to 12.7)

5.8
(1.1 to 10.5)

.02

Aspirin �6 h of arrival 75.9 82.6 6.7
(3.7 to 9.6)

72.8 77.1 4.3
(0.2 to 8.3)

4.3
(−0.1 to 8.8)

.06

�-Blockers �12 h
of arrival

28.3 73.7 45.4
(38.8 to 51.9)

32.2 71.3 39.1
(31.3 to 46.8)

3.1
(−5.8 to 12.1)

.49

Aspirin at discharge 84.6 84.0 −0.6
(−4.0 to 2.7)

84.6 83.1 −1.5
(−6.5 to 3.4)

0.9
(−4.7 to 6.6)

.75

�-Blockers at discharge 77.4 85.6 8.2
(5.4 to 11.1)

77.4 85.0 7.6
(4.1 to 11.2)

0.6
(−3.2 to 4.3)

.75

ACE inhibitors or ARB
for left ventricular
dysfunction

75.0 81.7 6.7
(1.0 to 12.4)

71.6 77.0 5.4
(−0.8 to 11.5)

2.8
(−5.2 to 10.8)

.48

Statin at discharge 57.6 85.5 27.9
(20.0 to 35.8)

57.8 85.8 28.0
(19.7 to 36.3)

−0.3
(−9.0 to 8.5)

.95

Abbreviations: ACE, angiotensin-converting enzyme; ARB, angiotensin II receptor blocker; CCU, coronary care unit; CI, confidence interval; ICU, intensive care unit; PCI, percutaneous
coronary intervention.

aRepresents the mean relative improvement in each indicator in the early feedback hospitals compared with the delayed feedback hospitals in the follow-up patient cohort after adjusting
for indicator performance in the baseline patient cohort and type of hospital. Positive values indicate better performance in the early feedback hospitals.
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Table 3. Mean Change in Congestive Heart Failure (CHF) Quality Indicators Among Hospitals After Publication of Report Cards for the Early
Feedback Group

Early Feedback (n = 42) Delayed Feedback (n = 39)
Absolute Difference
for Early vs Delayed

Feedback,
% (95% CI)a

P
Value

Baseline,
%

Follow-up,
%

Absolute
Change,

% (95% CI)
Baseline,

%
Follow-up,

%

Absolute
Change,

% (95% CI)

All 6 CHF process-of-care
indicators

54.8 54.6 −0.2
(−5.0 to 4.6)

51.8 53.6 1.8
(−2.7 to 6.1)

0.6
(−4.5 to 5.7)

.81

Individual process-of-care
quality indicators

Left ventricular function
assessmentb

47.9 55.2 7.3
(1.5 to 13.0)

43.4 52.5 9.1
(3.5 to 14.6)

1.2
(−5.3 to 7.7)

.72

Daily weights recorded 14.8 24 9.2
(4.3 to 14.0)

15.1 22.7 7.6
(2.4 to 12.8)

1.8
(−5.2 to 8.8)

.60

Counseling on �1
aspect of CHF

68.4 55.3 −13.1
(−21.8 to −4.5)

66.7 56.2 −10.5
(−18.2 to −2.7)

−0.4
(−8.4 to 7.6)

.92

ACE inhibitor or ARB
for left ventricular
dysfunction

88.2 92.4 4.2
(0.7 to 7.8)

86.5 86.1 −0.4
(−7.4 to 6.5)

5.9
(1.0 to 10.7)

.02

�-Blockers for left
ventricular
dysfunctionb

40 71.7 31.7 (22.6 to
40.9)

38.3 67.7 29.4 (18.9 to
39.8)

3.5 (−6.1 to 13.1) .47

Warfarin for atrial
fibrillation

52.4 64.2 11.8
(4.3 to 19.2)

49.3 63.6 14.3
(6.8 to 22.0)

−0.2
(−6.5 to 6.2)

.96

Abbreviations: ACE, angiotensin-converting enzyme; ARB, angiotensin II receptor blockers; CI, confidence interval.
aRepresents the mean relative improvement in each indicator in the early feedback hospitals compared with the delayed feedback hospitals in the follow-up patient cohort after adjusting

for indicator performance in the baseline patient cohort and type of hospital. Positive values indicate better performance in the early feedback hospitals.
bPatients with documented ejection fraction of 40% or less during the index admission or within the previous 6 months were considered to have left ventricular dysfunction.

Table 4. Mean Change in Hospital-Specific Mortality Rates After Publication of Report Cards for the Early Feedback Group

Early Feedback (n = 42) Delayed Feedback (n = 39)
Absolute Difference
for Early vs Delayed

Feedback,
% (95% CI)a

P
Value

Baseline,
%

Follow-up,
%

Absolute
Change,

% (95% CI)
Baseline,

%
Follow-up,

%

Absolute
Change,

% (95% CI)

Acute myocardial infarction
30-d mortality 11.7 9.8 −1.9

(−3.8 to −0.1)
12.2 12.2 0

(−2.3 to 2.3)
−2.5

(−4.9 to −0.1)
.045

1-y mortality 19.2 19.4 0.2
(−2.2 to 2.5)

20.2 22.5 2.3
(−0.8 to 5.4)

−3.1
(−6.4 to 0.2)

.06

STEMI
30-d mortality 11.5 8.3 −3.2

(−5.7 to −0.7)
11.9 11.4 −0.5

(−3.0 to 2.0)
−3.1

(−6.0 to −0.2)
.04

1-y mortality 16.0 13.5 −2.5
(−5.7 to 0.7)

17.2 17.4 0.2
(−3.3 to 3.7)

−4.0
(−8.0 to −0.1)

.045

Non-STEMI
30-d mortality 12.1 10.5 −1.6

(−3.8 to 0.4)
12.4 12.8 0.4

(−3.0 to 3.7)
−2.5

(−5.5 to 0.6)
.11

1-y mortality 22.1 22.6 0.5
(−1.9 to 3.1)

23.0 25.6 2.6
(−1.8 to 7.0)

−3.2
(−7.3 to 1.0)

.13

Congestive heart failure
30-d mortality 11.3 9.6 −1.7

(−3.4 to 0)
10.4 10.6 0.2

(−1.6 to 1.9)
−1.1

(−3.2 to 0.9)
.26

1-y mortality 32.6 30.3 −2.3
(−5.1 to 0.4)

33.2 32.9 −0.3
(−3.4 to 2.8)

−2.8
(−6.0 to 0.5)

.10

Congestive heart failure
and left ventricular
dysfunctionb

30-d mortality 8.5 8.5 0
(−2.8 to 2.8)

9.1 9.4 0.3
(−3.6 to 4.3)

−1.2
(−4.1 to 1.8)

.44

1-y mortality 28.8 26.3 −2.5
(−7.0 to 2.0)

30.6 32.6 2.0
(−4.1 to 8.0)

−6.8
(−11.6 to −2.0)

.007

Abbreviations: CI, confidence interval; STEMI, ST-segment elevation myocardial infarction.
aRepresents the mean relative improvement in each mortality indicator in the early feedback hospitals compared with the delayed feedback hospitals in the follow-up patient cohort after

adjusting for performance in the baseline patient cohort and type of hospital. Negative values indicate better performance in the early feedback hospitals.
bPatients with documented ejection fraction of 40% or less during the index admission or within the previous 6 months were considered to have left ventricular dysfunction.
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mean hospital performance on either a
composite AMI or CHF process-of-
care indicator in the early feedback
group compared with the delayed feed-
back group. Only 1 of 12 individual
AMI process-of-care indicators and 1 of
6 individual CHF process-of-care in-
dicators improved significantly more in
the early feedback group. No process
or outcome indicators were signifi-
cantly improved in the delayed feed-
back group. The process-of-care find-
ings suggest that public release of
hospital-specific performance data may
not be a particularly effective system-
wide intervention for measurably im-
proving processes of care for either AMI
or CHF.

Our hospital survey suggested that
a majority of hospitals in the early
feedback group undertook 1 or more
quality improvement initiatives in
response to the publicly released
report card. Yet, we did not detect a
significant systemwide difference in
either coprimary composite process-
of-care indicators. One reason for the
lack of apparent benefit may relate to
considerable heterogeneity in terms of
the nature, timing, intensity, and focus
of the quality improvement initiatives
that occurred. The hospital survey and
anecdotal feedback from clinicians
suggested that many hospitals tailored
their quality improvement initiatives
to a few key indicators (eg, reperfu-
sion and/or medication indicators),
depending in part on their local base-
line results. This heterogeneity meant
that only a minority of hospitals in the
early feedback group directed their
efforts at most of the individual indi-
cators and reduced the likelihood of
us detecting significant differences
when comparing the average perfor-
mance of 2 large groups of hospitals
across a range of indicators, even
though certain institutions may have
made major process changes in re-
sponse to the publicly released report
cards.

One unanticipated observation was
that several hospitals in the delayed
feedback group reported that they also
initiated some quality improvement ac-

tivities after becoming aware of the pub-
licly released early feedback report cards
before receiving their own hospital-
specific results. We could not blind the
delayed feedback group to the media
coverage and associated publicity sur-
rounding the study results but this
Hawthorne effect also may have de-
creased the opportunity to detect sig-
nificant differences in the study indi-
cators.

An interesting finding was the lower
mean 30-day AMI mortality rates (es-
pecially in patients with ST-segment el-
evation MI) in the hospitals random-
ized to the early feedback group. A
hypothesis-generating subgroup analy-
sis also suggested there may have been
improved 1-year outcomes in patients
with CHF with left ventricular dysfunc-
tion. While it is possible that these find-
ings were entirely due to chance, our
2 study groups were well-matched on
patient characteristics in both the base-
line and follow-up cohorts, and the re-
port card intervention was the only ma-
jor difference between the 2 groups.

Almost two-fifths of the early feed-
back group reported conducting ini-
tiatives to improve timely reperfusion
including 10 hospitals that reported
changing their policies to allow emer-
gency department physicians to admin-
ister fibrinolytics without specialist con-
sultation. Five hospitals in the early
feedback group reported opening up
CHF clinics; and there was also signifi-
cantly greater use of angiotensin-
converting enzyme inhibitors and an-
giotensin II receptor blockers in the
early feedback group. We hypothesize
that the mortality results might be a re-
flection of the cumulative synergistic
impact of multiple diverse local qual-
ity improvement initiatives that collec-
tively may have improved outcomes
even if most individual process-of-
care indicators were not significantly
improved.

Our study has important limita-
tions. We elected to hire independent
cardiology research nurses to collect the
study data to avoid the problems asso-
ciated with potential gaming of the data
by hospitals, which was observed in

other report card initiatives,5 and to en-
hance the credibility of the informa-
tion among participating stakeholders
in Ontario. While this type of report
card has many strengths, one impor-
tant limitation is that there was a con-
siderable time delay involved in col-
lecting both the baseline and follow-up
data that might have been avoided had
we relied on the hospitals to collect and
submit their own data. Our study also
involved a 1-time intervention. It is pos-
sible that more frequent and timely
feedback of publicly released report
cards on a regular basis might have been
more effective. The effectiveness of the
intervention may also have been en-
hanced by recruiting local opinion lead-
ers and multidisciplinary quality im-
provement teams at each hospital to
implement a consistent systemwide ap-
proach to improving quality of care
across hospitals based on the report card
results.25,26

In summary, this study demon-
strated that a carefully designed pub-
licly released report card based on
high-quality clinical information did
not result in a measurable greater sys-
temwide improvement in 2 composite
AMI or CHF process-of-care indica-
tors at the early feedback hospitals in
Ontario. However, the EFFECT study
data likely stimulated some important
local, hospital-specific changes in
delivery of care that may have con-
tributed to the better outcomes
observed at the early feedback hospi-
tals. Policy makers and clinicians may
wish to consider the findings from the
EFFECT study in the design and
evaluation of future public reporting
initiatives. Greater attention to devel-
oping common strategies across hos-
pitals for addressing report card
results might enhance the systemwide
effectiveness of future report cards.
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