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DESPITE WIDESPREAD DISSEMI-
nation of evidence-based
guidelines for management
of acute myocardial infarc-

tion (AMI), many patients are not re-
ceiving recommended treatments.1,2 For
example, from 1997 to 2000, rates of
prescription for �-blockers within 30
days of discharge for elderly patients
with AMI were as low as 43% in cer-
tain Canadian regions.3 In the United
States in 1998, less than 70% of Medi-
care patients were prescribed �-block-
ers at discharge from certain Michi-
gan hospitals.4 There is therefore
increasing interest in implementing
quality improvement strategies for AMI
care.5

One quality improvement strategy
that has been suggested is provision of
feedback on “quality indicators” to hos-
pitals and clinicians treating AMI pa-
tients.6 Quality indicators are defined
as a summary of clinical performance
over a specified time.7 It is suggested
that “report cards” presenting a sum-
mary of quality indicators relevant to
care provided by individual hospitals
can catalyze quality improvement at
these hospitals.5 Ideally, hospital re-
port cards provide clinicians with an ac-

curate picture of the care they deliver
and provide benchmarks for compari-
son, such as the care delivered at other
hospitals or recommended target rates.
Although public reporting strategies
have been used, some have argued that
confidential data feedback is suffi-
cient to stimulate quality improve-
ment.8For editorial comment see p 369.
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Context Hospital report cards are increasingly being implemented for quality im-
provement despite lack of strong evidence to support their use.

Objective To determine whether hospital report cards constructed using linked hos-
pital and prescription administrative databases are effective for improving quality of
care for acute myocardial infarction (AMI).

Design The Administrative Data Feedback for Effective Cardiac Treatment (AFFECT)
study, a cluster randomized trial.

Setting and Patients Patients with AMI who were admitted to 76 acute care hos-
pitals in Quebec that treated at least 30 AMI patients per year between April 1, 1999,
and March 31, 2003.

Intervention Hospitals were randomly assigned to receive rapid (immediate; n = 38
hospitals and 2533 patients) or delayed (14 months; n = 38 hospitals and 3142 pa-
tients) confidential feedback on quality indicators constructed using administrative data.

Main Outcome Measures Quality indicators pertaining to processes of care and
outcomes of patients admitted between 4 and 10 months after randomization. The
primary indicator was the proportion of elderly survivors of AMI at each study hospi-
tal who filled a prescription for a �-blocker within 30 days after discharge.

Results At follow-up, adjusted prescription rates within 30 days after discharge were
similar in the early vs late groups (for �-blockers, odds ratio [OR], 1.06; 95% confi-
dence interval [CI], 0.82-1.37; for angiotensin-converting enzyme inhibitors, OR, 1.17;
95% CI, 0.90-1.52; for lipid-lowering drugs, OR, 1.14; 95% CI, 0.86-1.50; and for
aspirin, OR, 1.05; 95% CI, 0.84-1.33). In addition, adjusted mortality was similar in
both groups, as were length of in-hospital stay, physician visits after discharge, wait-
ing times for invasive cardiac procedures, and readmissions for cardiac complications.

Conclusions Feedback based on one-time, confidential report cards constructed us-
ing administrative data is not an effective strategy for quality improvement regarding
care of patients with AMI. A need exists for further studies to rigorously evaluate the
effectiveness of more intensive report card interventions.
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Hospital report cards are increas-
ingly being implemented in the United
States and some parts of Canada as a
strategy for quality improvement in
many areas of health care.9-11 How-
ever, there has been limited implemen-
tation of hospital report cards specific
to AMI care. Some critics are skeptical
of risk-adjustment methods and the ac-
curacy of data coding.12-14 Others are
concerned that they will bring only
small gains for large uses of health care
resources.15 In Canada, the unique,
population-based administrative data-
bases available to describe the care and
outcomes of AMI present an opportu-
nity to address these concerns. Hospi-
tal discharge databases can be linked to
physician claims and outpatient pre-
scription databases, providing a com-
prehensive summary of care and out-
comes. The construction of report cards
using these linked databases requires
considerably fewer resources in com-
parison with those constructed using
abstracted data from hospital charts. In
addition, the accuracy of these data and
validity of risk-adjustment methods us-
ing these databases have been exten-
sively evaluated and confirmed.16-18 Of
note, a Medicare drug benefit may even-
tually permit construction of similar
linked databases in the United States.19

We used a controlled experiment to
determine whether hospital report cards
constructed using linked administra-
tive databases are effective for improv-
ing AMI care. We conducted this study
in the Canadian province of Quebec, a
report card–naive region, where most
health care practitioners had no prior
experience with either publicized or
confidential report cards. Quebec acute
care hospitals were randomized to re-
ceive rapid (immediately after random-
ization) or delayed (14 months after
randomization) confidential feedback
on quality indicators constructed us-
ing administrative data. We used this
cluster randomization approach to
minimize the potential for contamina-
tion among individual physicians and
because our observations were aimed
at the hospital level. Confidential data
reporting minimized the potential for

contamination between study groups.
Confidential reporting also permitted
an initial evaluation of effectiveness in
a report card–naive region without
marked potential for antagonizing the
medical community, as sometimes oc-
curs with public feedback. To the best
of our knowledge, this is the first ran-
domized trial to evaluate the effective-
ness of administrative data report cards,
including those specific to AMI care as
well as other areas of health care.

METHODS
Data Sources

We used encrypted Medicare num-
bers to link the Quebec hospital dis-
charge summary database (Mainte-
nance et Exploitation des Données pour
l’Étude de la Clientèle Hospitalière
[Med-Echo]) with provincial physi-
cian and drug claims databases (la Ré-
gie de l’Assurance Maladie du Québec
[RAMQ]). The Med-Echo database was
used to identify AMI patients for in-
clusion in the study cohort as well as
to obtain patient demographic and co-
morbid disease characteristics. The
RAMQ physician claims database was
used to obtain data on inpatient and
outpatient cardiac procedures and phy-
sician visits. The RAMQ drug claims da-
tabase was used to obtain data on out-
patient prescriptions filled for all
patients aged 65 years or more who are
enrolled in the provincial drug plan (ap-
proximately 96%). A previous study
demonstrated the validity and accu-
racy of these data.16 Survival data were
obtained for close to 100% of the AMI
cohort from the RAMQ database.20

For the creation of hospital report
cards, we obtained data on all AMI pa-
tients admitted during the 1999-2000
fiscal year (April 1, 1999, to March 31,
2000). Complete follow-up data were
available from the date of admission to
March 31, 2000. For the analyses of re-
port card effectiveness, we obtained data
on all AMI patients admitted between
October 1, 2002, and March 31, 2003.
Complete Med-Echo and RAMQ fol-
low-up data were available from the
date of admission to March 31, 2003,
and March 31, 2004, respectively.

Patients
The inclusion and exclusion criteria
were established by a Canadian con-
sensus panel.21 Briefly, the inclusion cri-
terion was a most responsible diagno-
sis of AMI (International Classification
of Diseases, Ninth Revision code 410.x).
Exclusion criteria were (1) not admit-
ted to an acute care hospital; (2) ad-
mission to noncardiac surgical ser-
vice; (3) transfer from another acute
care facility; (4) AMI coded as an in-
hospital complication; (5) discharge
alive with total length of stay of 2 days
or less; (6) previous AMI within the past
year; (7) age younger than 20 years or
older than 105 years; and (8) invalid
health card number.

Hospitals

All acute care hospitals in Quebec ad-
mitting at least 30 AMI patients per year
were eligible to participate in this study
(n=77). The cutoff of 30 patients was
used to attempt to ensure an adequate
sample size for statistically stable esti-
mates.

Intervention

The trial intervention included provi-
sion of confidential feedback to coro-
nary care unit directors, chief execu-
tive officers, and directors of professional
services of the study hospitals. Feed-
back was provided in the form of a hos-
pital report card presenting informa-
tion on 12 quality indicators for AMI
care that were developed by a Cana-
dian consensus panel21 (FIGURE 1). Most
indicators summarized processes of care
because previous surveys of physi-
cians have indicated that such “action-
able” indicators have greater utility than
indicators related to patient out-
comes.22 The content and format of the
report cards were developed partly
based on recommendations from pre-
vious studies that the data be bench-
marked against a reasonable compari-
son group,4 as well as limited and
graphically displayed.23 Quality indi-
cators reflecting patient outcomes were
risk adjusted according to validated
methods,18 as previous studies have re-
ported that health care practitioners are
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skeptical of the comparability of these
outcomes among different hospitals.12

The suggestions of 2 cardiologists work-
ing in McGill University hospitals were
also taken into account when design-
ing report cards.

Attempts were made to encourage
dissemination of report card data. Each
contact person received a package con-
taining (1) a cover letter; (2) an infor-
mation sheet; (3) 10 paper copies of the
report card; (4) an electronic copy of

the report card and a PowerPoint pre-
sentation (Microsoft Inc, Redmond,
Wash) summarizing the report card
data; (5) acetate copies of the Power-
Point presentation; and (6) a stamped,
self-addressed postcard to indicate that

Figure 1. Sample Report Card

Hospital #123: Summary of Care for Acute Myocardial Infarction (AMI) During the 1999/2000 Fiscal Year
Hospital type: teaching hospital
Number of patients of all ages admitted: 366
Number of patients ≥65 years old admitted: 150
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the report card had been received. Af-
ter 2 months, a reminder was sent to
each contact person to encourage re-
port card dissemination.

The report card package was deliv-
ered to all hospitals in the rapid feed-
back group in May 2002 and to the de-
layed feedback group in July 2003.

Outcomes

The primary outcome variable was the
proportion of elderly survivors of AMI
at each study hospital who filled a pre-
scription for a �-blocker within 30 days
after discharge. The secondary out-
comes were 12 additional quality
indicators.

We chose the primary outcome vari-
able for a number of reasons. First, pre-
vious studies have suggested that the
provision of data feedback is most likely
to improve prescribing practice rather
than improve other processes and out-
comes of care.9,23 Second, this indica-
tor received one of the highest ratings
from a Canadian consensus panel in
terms of potential for improvement,
meaningfulness, usefulness, and im-
pact.21 Third, it was feasible to create

this indicator since we had extensive ex-
perience creating, validating, and us-
ing this variable.20 Fourth, unlike sev-
eral of the other Canadian indicators,
this indicator had been used to de-
scribe quality of care and effectiveness
of data feedback in other study popu-
lations.5 Therefore, using this indica-
tor permitted comparison with other
studies. Finally, �-blocker use is al-
most universally recommended after
AMI, while the recommended target
rates for other processes and out-
comes of AMI care are less certain.

Sample Size

Our power calculations were based on
the formula outlined by Donner and
Klar24 for cluster randomized trials with
a binary study outcome. We judged a dif-
ference in prescription rates of 5% be-
tween intervention and control hospi-
tals to be the minimum clinically
important difference. This estimate was
based on our clinical judgment and on
a nonrandomized study that found an in-
crease in �-blocker prescription rates of
5.6% (95% confidence interval, 2.7%-
8.6%) after 6 months at hospitals that re-
ceived data feedback.25 Based on data for
patients admitted in 1999, the analysis
of variance estimator of the intracluster
correlation coefficient was calculated as
0.015. With 38 hospitals in each group,
we had 80% power to detect the 5% dif-
ference in �-blocker prescription rates at
the 5% level of significance, assuming
that the number of patients per hospital
(m) equaled 79. The estimate of m was
derived using the data for patients ad-
mitted in 1999 and the formula for the
case of varying cluster sizes.24

Intervention Allocation Procedures

The study hospital was the unit of ran-
domization. Intervention allocation was
based on a stratified randomization pro-
cedure with a blocking size of 4. Hospi-
tals were stratified by volume of AMI ad-
missions during 1999-2000 (high or low
volume, defined by the 50th percentile
values across all study hospitals) and by
availability of on-site cardiac catheter-
ization facilities. These variables have
been shown to be associated with differ-

ences in aspects of AMI care, such as pre-
scription rates for �-blockers,26,27 use and
waiting times for cardiac procedures,28

specialty of the treating physician, and
hospital teaching status.28 It has also been
reported that health care practitioners do
not believe data from high-volume hos-
pitals to be relevant to care at smaller-
volume hospitals.14

A research assistant used computer-
generated randomization procedures. To
minimize the potential for selection bias,
the research assistant was blinded to the
name of the study hospitals until ran-
domization was complete.

Additional efforts were made to mini-
mize information bias. The study in-
vestigators and data handlers were
blinded to the intervention status of the
study hospitals. One study investiga-
tor (L.P.), however, was available to an-
swer any questions from the contacts
at the study hospitals.

Statistical Methods

The unit of inference in this trial was
directed at the hospital, or cluster, level.
Cluster-level analyses were appropri-
ate in this case because the primary re-
search questions focused more on the
randomized unit as a whole than on in-
dividual patients.24 An intention-to-
treat analysis strategy was applied, com-
paring outcomes at all hospitals that
were randomly allocated to receive
rapid vs delayed administrative data
feedback. Adjusted odds ratios were cal-
culated using generalized estimating
equation extensions of logistic regres-
sion procedures for cluster random-
ized trials.24 The variables used in these
adjustments were age, sex, comorbidi-
ties, hospital volume of AMI admis-
sions, hospital teaching status, and pres-
ence of on-site catheterization facilities.
In a further set of generalized estimat-
ing equation models, we also adjusted
for the baseline measures of the qual-
ity indicator corresponding to the
outcome variable of interest. We ex-
plored time trends in quality indica-
tors following rapid vs delayed admin-
istrative data feedback through
subgroup analyses according to month
of admission for AMI. Our final set of

Figure 2. Flow Diagram of Study Hospitals
and Patients With Acute Myocardial
Infarction (AMI)

98 Acute Care Hospitals
Assessed for Eligibility

22 Excluded
21 Volume of AMI

Admissions <30/y
1 All Patients With

AMI Transferred
Immediately

38 Allocated to Rapid
Feedback Group
(5142 Patients With
AMI Admitted Between
April 1, 1999, and
March 31, 2000)
38 Received Report

Cards Immediately
After Randomization
(May 2002)

38 Allocated to Delayed
Feedback Group
(6260 Patients With
AMI Admitted Between
April 1, 1999, and
March 31, 2000)
38 Received Report

Cards at 14 mo
After Randomization
(July 2003)

38 Included in Follow-up
Analyses (2533
Patients With AMI
Admitted Between
October 1, 2002, and
March 31, 2003) 

38 Included in Follow-up
Analyses (3142
Patients With AMI
Admitted Between
October 1, 2002, and
March 31, 2003) 

76 Randomized
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analyses was at the hospital level. We
measured the mean change in quality
indicator values between baseline and
follow-up among individual hospitals
in the rapid and delayed feedback
groups. We then compared the unad-
justed difference in mean rates of
change between the 2 hospital groups.

Statistical analyses were performed
using Stata, version 6.0 (Stata Corp,
College Station, Tex) and SAS, ver-
sion 8.1 (SAS Institute Inc, Cary, NC)
statistical software.

Ethics Approval

The McGill University Health Centre
Ethics Board provided approval for the
design and conduct of this study.

RESULTS
Evidence of Receipt
of Report Cards

A large proportion of hospitals in the
rapid feedback group sent back their
completed postcards acknowledging re-
ceipt of the study intervention materi-
als (82%). Several contact individuals
also showed their interest in the study
through e-mail and/or telephone con-
tact, with requests for further informa-
tion and/or additional copies of study
materials.

Hospital and Patient
Characteristics

A total of 76 eligible hospitals were ran-
domized (FIGURE 2). Baseline patient
characteristics were generally similar in
each group (TABLE 1). However, de-
spite randomization techniques that
used stratification by hospital volume
and on-site catheterization status, a
smaller proportion of patients in the
rapid feedback group were admitted to
hospitals with a high volume of AMI ad-
missions and/or on-site catheteriza-
tion facilities. There was room for im-
provement in most quality indicators
at baseline, but the indicators were simi-
lar in both groups (TABLE 2).

Effectiveness of Report Cards

At follow-up, patient characteristics were
also similar in each group (TABLE 3). In
general, quality of care improved from

baseline in each group (TABLE 4). For ex-
ample, rates of prescription for �-block-
ers increased by approximately 10 per-
centage points between 1999-2000 and
2002-2003. However, the overall qual-
ity of care remained similar in each
group. The percentages of patients pre-
scribed �-blockers in the rapid and de-
layed feedback groups were 74% and
76%, respectively (adjusted odds ratio,
1.1; 95% confidence interval, 0.8-1.4;
P=.67). Adjusted mortality was similar
in both groups, as were length of in-
hospital stay, physician visits after dis-

charge, waiting times for invasive car-
diac procedures, and readmissions for
cardiac complications (Table 4). In a fur-
ther set of multivariable models, which
adjusted for baseline values of the cor-
responding quality indicators, all qual-
ity indicator values remained similar in
each group. There were no obvious time
trend differences in rates of prescrip-
tion for �-blockers in any 1-month pe-
riod between baseline and the end of the
follow-up period (FIGURE 3).

The average difference between fol-
low-up and baseline in rates of pre-

Table 1. Characteristics of Study Hospitals and Patients With AMI at Baseline (1999-2000)

Characteristics
Rapid

Feedback*
Delayed

Feedback*
Difference
(95% CI)

P
Value

Hospital characteristics
No. of hospitals 38 38

No. of AMI patients
per hospital,
mean (range)

131 (30 to 310) 160 (33 to 373)

High volume, on-site
catheterization
facilities

8 (21.1) 8 (21.1)

High volume, no on-site
catheterization
facilities

20 (52.6) 20 (52.6)

Low volume, no on-site
catheterization
facilities

10 (26.3) 10 (26.3)

Rural location 2 (5.3) 5 (13.2)

Teaching hospitals 7 (18.4) 4 (10.5)

Patient characteristics
No. of patients 5142 6260

Hospital type at admission
High volume† 2184 (42.5) 3513 (56.1) −13.7 (−15.5 to −11.8) �.001

On-site catheterization
facilities

1315 (25.6) 1888 (30.2) −4.6 (−6.2 to −2.9) �.001

Rural 85 (1.7) 216 (3.5) −1.8 (−2.4 to −1.2) �.001

Teaching hospital 938 (18.2) 873 (14.0) 4.3 (2.9 to 5.7) �.001

Demographics
Age, mean (SD), y 66.2 (13.9) 66.5 (13.8) −0.3 (−0.8 to 0.3) .33

Male 3355 (65.3) 4120 (65.8) −0.6 (−2.3 to 1.2) .53

Comorbidity
Congestive heart

failure
1123 (21.8) 1346 (21.5) 0.3 (−1.2 to 1.9) .66

Cerebrovascular
disease

387 (7.5) 419 (6.7) 0.8 (−0.1 to 1.8) .08

Pulmonary edema 47 (0.9) 116 (1.9) −0.9 (−1.4 to −0.5) �.001

Diabetes with
complications

155 (3.0) 231 (3.7) −0.7 (−1.3 to −0.0) .05

Malignancy 118 (2.3) 149 (2.4) −0.1 (−0.6 to 0.5) .76

Chronic renal failure 409 (8.0) 537 (8.6) −0.6 (−1.6 to 0.4) .23

Acute renal failure 257 (5.0) 272 (4.4) 0.7 (−0.1 to 1.4) .09

Shock 231 (4.5) 250 (4.0) 0.5 (−0.3 to 1.2) .19

Cardiac dysrhythmia 908 (17.7) 1235 (19.7) −2.1 (−3.5 to −0.6) .01
Abbreviations: AMI, acute myocardial infarction; CI, confidence interval.
*Data are expressed as No. (%) unless otherwise noted.
†At least 190 AMI admissions in 1999-2000 fiscal year.
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scription of �-blockers at the hospital
level was an increase of 9.6% in the
rapid feedback group and an increase

of 5.4% in the delayed feedback group
(TABLE 5). The difference between these
2 groups was not statistically signifi-

cant but showed a trend toward a mod-
est clinically significant benefit for the
rapid feedback group (4.1%; 95% con-
fidence interval, −2.9% to 11.2%).
Among the 38 hospitals randomized to
rapid feedback, 24 hospitals improved
rates of �-blocker prescription by at
least 5% and 20 hospitals improved by
at least 10%. Among the hospitals
randomized to delayed feedback, 20
hospitals improved by at least 5% and
14 hospitals by at least 10%. A small
number of hospitals decreased their
overall rates of prescription for �-block-
ers. There were no significant differ-
ences between the 2 groups for all
additional quality indicators.

COMMENT
In this cluster randomized controlled
trial, confidential feedback provided to
hospitals in the form of report cards
constructed using linked administra-
tive data was not effective in improv-
ing quality of AMI care. Our results sug-
gest that even if the United States
eventually acquires these types of ad-
ministrative data through the Medi-
care program, confidential feedback
based on these data are unlikely to be
a sufficient strategy for health care qual-
ity improvement.

The lack of previous studies of ef-
fectiveness of hospital report cards con-
structed using administrative data lim-
its interpretation of the generalizability
of our findings to other regions. How-
ever, our findings are consistent with
recent observational evidence. In
Canada, prior to 2003 the release of hos-
pital-level administrative data on qual-
ity indicators for AMI care had been
limited to the publication of an atlas of
cardiovascular care in Ontario in 1999.29

Follow-up observational studies com-
paring quality indicators between On-
tario and other provinces did not de-
tect a systematic impact of this atlas on
AMI care or outcomes compared with
other provinces.3,30,31

Although we received anecdotal evi-
dence that our report card interven-
tion was well received at the study hos-
pitals, a detailed exploration of the AMI
care providers’ perceptions and use of

Table 2. Quality of Care for Patients With AMI at Baseline

Quality Indicators*
Rapid

Feedback†
Delayed

Feedback†
Difference
(95% CI)

P
Value

Cardiac prescriptions at 30 d
after discharge‡

�-Blockers 1360 (64.1) 1776 (65.6) −1.5 (−4.2 to 1.3) .29

ACE inhibitors 1131 (53.3) 1427 (52.7) 0.6 (−2.2 to 3.5) .66

Lipid-lowering drugs 846 (39.9) 1066 (39.4) 0.5 (−2.3 to 3.3) .71

Aspirin and/or
clopidogrel

1350 (63.7) 1817 (67.1) −3.5 (−6.2 to −0.7) .01

Length of stay, median
(IQR), d

8.0 (5.0 to 13.0) 8.0 (5.0 to 13.0) −0.2 (−0.7 to 0.3) .33

Physician visit within 4 wk 2817 (62.9) 3270 (59.6) 3.3 (1.4 to 5.3) .001

Waiting time, median
(IQR), d

Angiography 8.0 (4.0 to 16.0) 7.0 (3.0 to 14.0) 2.5 (−0.5 to 5.5) .10

PCI 8.0 (3.0 to 17.0) 8.0 (2.0 to 17.0) −1.6 (−5.7 to 2.5) .45

CABG 29.0 (15.0 to 65.5) 33.0 (14.0 to 84.0) −1.3 (−10.6 to 8.0) .79

Mortality at 30 d 687 (13.4) 799 (12.8) 0.6 (−0.7 to 1.8) .35

Readmissions within 30 d
Recurrent AMI 87 (1.9) 86 (1.6) 0.4 (−0.1 to 0.9) .15

Angina 152 (3.4) 170 (3.1) 0.3 (−0.4 to 1.0) .40

Congestive heart failure 96 (2.1) 113 (2.1) 0.1 (−0.5 to 0.7) .77
Abbreviations: ACE, angiotensin-converting enzyme; AMI, acute myocardial infarction; CABG, coronary artery bypass

graft surgery; CI, confidence interval; IQR, interquartile range; PCI, percutaneous coronary intervention.
*Quality indicators for AMI care were developed by a Canadian consensus panel.
†Data are expressed as No. (%) unless otherwise noted.
‡For patients aged 65 years or older.

Table 3. Characteristics of Patients With AMI Admitted 4 to 10 Months After Report Card
Dissemination at Rapid-Feedback Hospitals (October 2002–March 2003)

Characteristics Rapid Feedback* Delayed Feedback*

No. of hospitals 38 38

No. of patients 2533 3142

No. of patients with AMI per hospital, mean (range) 131 (19-332) 164 (26-393)

Hospital type at admission
High volume† 1067 (42.1) 1908 (60.7)

On-site catheterization facilities 690 (27.2) 987 (31.4)

Teaching hospital 500 (19.7) 390 (12.4)

Demographics
Age, mean (SD), y 66.9 (14.2) 67.0 (14.5)

Male 1671 (66.0) 1979 (63.0)

Comorbidity
Congestive heart failure 533 (21.0) 717 (22.8)

Cerebrovascular disease 128 (5.1) 205 (6.5)

Pulmonary edema 22 (0.9) 33 (1.1)

Diabetes with complications 102 (4.0) 144 (4.6)

Malignancy 64 (2.5) 100 (3.2)

Chronic renal failure 335 (13.2) 423 (13.5)

Acute renal failure 190 (7.5) 210 (6.7)

Shock 94 (3.7) 125 (4.0)

Cardiac dysrhythmia 501 (19.8) 651 (20.7)
Abbreviation: AMI, acute myocardial infarction.
*Data are expressed as No. (%) unless otherwise noted.
†At least 190 AMI admissions in 2002-2003 fiscal year.
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the intervention was beyond the scope
of this study. Nonetheless, when inter-
preted in the context of results from
previous studies, our results point to-
ward several potential reasons for the
lack of effectiveness of the study inter-
vention. One potential reason is that the
administrative data were perceived as
invalid or irrelevant to practice.32 It is
possible that report cards constructed
using chart review data may be more
effective than those constructed using
administrative data because physi-
cians are less skeptical of their data
quality. The presence of chart abstrac-
tors in hospitals could also increase
physicians’ awareness of performance
monitoring and affect their practice.
Evidence from an observational study
in the United States supports this hy-
pothesis.25 However, rates on quality in-
dicators obtained from these data com-
pared with chart reviews have been
found to be similar in the Canadian con-
text. A large, randomized controlled
trial of effectiveness of report cards con-
structed using chart review data cur-
rently under way in Ontario will pro-
vide further evidence.33

Related to the perception of data va-
lidity is the fact that it takes time to de-
velop credibility of performance data
within a hospital.32 For the practical rea-
son of lag time between AMI admis-
sions and data availability, our inter-
vention represented the first and only
introduction of performance mea-
sures to the study hospitals. It is pos-
sible that the physicians at the study
hospitals were not supportive of the
concept of hospital report cards be-
cause it was new to them. It is also pos-
sible that they would have been more
supportive should the report card in-
tervention have been repetitively in-
troduced.

Another potential reason is that our
intervention was not intensive enough
to have an impact on quality of AMI
care. For example, several cluster ran-
domized trials have provided evidence
of the effectiveness of more intensive
or multimodal quality improvement
interventions in non-AMI patient popu-
lations.34,35 One effective intervention

consisted of a combination of chart
reviews and physician-specific and
benchmark feedback.36 In cardiac popu-
lations, it has been suggested that an
intensive intervention involving quar-

terly, interactive multidisciplinary team
workshops among health care practi-
tioners, as well as a Web-based perfor-
mance feedback tool, is effective for
quality improvement.37 Another study

Table 4. Quality of Care for Patients With AMI Admitted 4 to 10 Months After Report Card
Dissemination at Rapid-Feedback Hospitals

Quality Indicators Rapid Feedback*
Delayed

Feedback*

Intracluster
Correlation
Coefficient

Adjusted
Odds Ratio

(95% CI)

Cardiac prescriptions at 30 d
after discharge†

�-Blockers 771 (73.8) 1000 (75.8) 0.025 1.1 (0.8 to 1.4)

ACE inhibitors 624 (59.7) 837 (63.5) 0.034 1.2 (0.9 to 1.5)

Lipid-lowering drugs 687 (65.7) 897 (68.0) 0.032 1.1 (0.9 to 1.5)

Aspirin and/or
clopidogrel

898 (85.9) 1132 (85.8) 0.004 1.1 (0.8 to 1.3)

Length of stay, median
(IQR), d‡

7.0 (5.0 to 13.0) 7.0 (5.0 to 12.0) 0.025 0.2 (−0.7 to 1.2)

Physician visit within 4 wk 1320 (59.0) 1486 (53.5) 0.034 1.0 (0.9 to 1.1)

Waiting time, median
(IQR), d‡

Angiography 4.0 (1.0 to 8.0) 4.0 (1.0 to 8.0) 0.052 2.0 (−2.2 to 6.2)

PCI 3.0 (0.0 to 7.0) 3.0 (0.0 to 7.0) 0.040 1.3 (−2.9 to 5.4)

CABG 16.0 (9.0 to 33.0) 18.0 (9.0 to 32.0) 0.004 −2.1 (14.3 to 10.1)

Mortality at 30 d 306 (12.1) 382 (12.2) 0.006 1.0 (0.9 to 1.0)

Readmissions within 30 d
Recurrent AMI 29 (1.6) 32 (1.4) 0.003 1.0 (0.9 to 1.0)

Angina 32 (1.8) 30 (1.3) 0.000 1.0 (1.0 to 1.0)

Congestive heart failure 36 (2.0) 58 (2.6) 0.003 1.0 (0.9 to 1.0)
Abbreviations: ACE, angiotensin-converting enzyme; AMI, acute myocardial infarction; CABG, coronary artery bypass graft

surgery; CI, confidence interval; IQR, interquartile range; PCI, percutaneous coronary intervention.
*Data are expressed as No. (%) unless otherwise noted.
†For patients aged 65 years or older.
‡For continuous variables, estimates represent adjusted general estimating equation regression coefficients, as odds ra-

tios are not valid for continuous data.

Figure 3. Monthly Use of �-Blockers Within 30 Days After Discharge Among AMI Patients
Admitted to Rapid- vs Delayed-Feedback Hospitals ( January 1999 to March 2003)
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suggests that the use of practice guide-
line–based tools, such as standard
orders, is more effective for quality
improvement than are interventions
involving feedback on quality indica-
tors.38 Unfortunately, the amount of
resources necessary to provide chart
review–based report cards and more
intensive interventions on a continu-
ing basis is likely prohibitive in many
regions.

One remaining possibility is that ad-
ministrative data feedback would have
been effective had it been publicized.
Perhaps public awareness of deficien-
cies in quality of care is a major and nec-
essary incentive for quality improve-
ment. Some argue that the coronary
artery bypass graft surgery report cards
based on administrative data have had
a positive impact on quality of care in
the United States.13 The fact that pub-
lic reporting may be required even in
the context of Canada’s universal health
care system is an interesting finding. Ca-
nadian hospitals are funded by global
budgets and, thus, there are no major
market or government incentives stimu-
lating quality, only professional pride.

This finding warrants further explora-
tion of motivators for health care qual-
ity improvement in public vs market
economies.

In summary, our results suggest that
one-time provision of confidential hos-
pital report cards constructed using ad-
ministrative data does not appear to be
sufficient for quality improvement in
AMI care. More intensive interven-
tions, which could include chart re-
view and continuous and/or public data
feedback accompanied by other mul-
timodal interventions, such as team
workshops and standard orders, may be
effective, but a need remains to study
these interventions and their cost-
benefit ratios in well-controlled ran-
domized trials.
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