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National and State Trends in Quality of Care
for Acute Myocardial Infarction
Between 1994-1995 and 1998-1999

The Medicare Health Care Quality Improvement Program

Dale R. Burwen, MD, MPH; Deron H. Galusha, MS; Jennifer M. Lewis, RN, BSN; Marjorie R. Bedinger, BA;
Martha J. Radford, MD; Harlan M. Krumholz, MD; JoAnne Micale Foody, MD

Background: National efforts have focused attention on
quality of care, but relatively little is known about whether,
and to what extent, improvement has occurred during
this recent period. Furthermore, the variability of the re-
cent change over time is not known.

Methods: We sought to determine national and state
trends in quality of care for Medicare patients hospital-
ized with acute myocardial infarction (AMI) between
1994-1995 (n = 234 754 discharges) and 1998-1999
(n=35713 discharges) as part of the Centers for Medi-
care & Medicaid Services (CMS) National AMI Project.
We assessed change in evidence-based, guideline-
recommended processes of care.

Results: Nationally, among patients without contraindi-
cations to therapy, discharge �-blocker prescription in-
creased by 20.5 percentage points (50.3% to 70.7%); early
administration of �-blocker increased by 17.4 percentage
points (51.1% to 68.4%); discharge angiotensin-
converting enzyme inhibitor prescription for systolic dys-
function increased by 8.0 percentage points (62.8% to

70.8%); early administration of aspirin increased by 6.6 per-
centage points (76.4% to 82.9%); and aspirin prescribed
at discharge increased by 5.6 percentage points (77.3% to
82.9%) (P�.001 for all categories). Smoking cessation coun-
seling decreased by 3.6 percentage points (40.8% to 37.2%;
P�.001). Rates of acute reperfusion therapy did not sig-
nificantly change (59.2% to 60.6%; P=.35). The median
time from hospital arrival to initiation of thrombolytic
therapy decreased by 7 minutes (P�.001); and the me-
dian time from hospital arrival to initiation of primary per-
cutaneous transluminal coronary angioplasty decreased by
12 minutes (P=.09).

Conclusions: During this 4-year period, quality of care
for AMI improved, but substantial variation was ob-
served at both time points. While meaningful population-
based improvement has been achieved, ample opportu-
nities for improvement exist. Further work is required
to elucidate the strategies associated with improve-
ments in quality of care.

Arch Intern Med. 2003;163:1430-1439

D ESPITE STRONG scientific
evidence demonstrating a
survival benefit of a num-
ber of key therapies for
acute myocardial infarc-

tion (AMI), many studies have docu-
mented their underuse.1-4 Substantial op-
portunity for improvement has been
demonstrated in the quality of care that pa-
tients with AMI receive. Suboptimal qual-
ity of medical care has been increasingly
recognized as a concern within the US
health care system and has led to a presi-
dential commission’s recommendation that
quality of care should be addressed as an
important national priority.5 A recent re-
port from the Institute of Medicine has fur-
ther publicized this concern.6

Quality of care should be measured
over time to determine whether treatment
gaps are narrowing, but relatively little in-
formation about this has been published.

Such information is critical to evaluate
progress and help target future quality im-
provement efforts. Also, information about
variation in the rate of improvement is
needed to benchmark improvement strat-
egies. For AMI, limited trend data have been
reported from managed care plans focus-
ing on use of �-blockers.7 An analysis of data

from the National Registry of Myocardial
Infarction examined trends in a number
of AMI care processes, but this analysis was
limited by not being population-based, not
assessing whether patients had contraindi-
cations to certain therapies, and not focus-
ing on variation in improvement.8 Other re-
ports have focused on selected states9 or
particular communities.10-12

For editorial comment
see page 1392

ORIGINAL INVESTIGATION

From the Centers for Medicare
& Medicaid Services (formerly
the Health Care Financing
Administration), Baltimore, Md
(Dr Burwen and Ms Bedinger);
Qualidigm, Middletown, Conn
(Mr Galusha, Ms Lewis,
and Drs Radford, Krumholz,
and Foody); Sections of
Cardiovascular Medicine,
Department of Medicine
(Drs Radford, Krumholzs, and
Foody), and Health Policy and
Administration, Department of
Epidemiology and Public
Health (Dr Krumholz), Yale
University School of Medicine,
and Yale–New Haven Hospital
Center for Outcomes Research
and Evaluation (Drs Radford
and Krumholz), New Haven,
Conn. The authors have no
relevant financial interest in
this article.

(REPRINTED) ARCH INTERN MED/ VOL 163, JUNE 23, 2003 WWW.ARCHINTERNMED.COM
1430

©2003 American Medical Association. All rights reserved.

Downloaded From: http://archinte.jamanetwork.com/ on 02/25/2013



Acute myocardial infarction has been a major fo-
cus of the Medicare Health Care Quality Improvement
Program since 1992. This program is an ongoing initia-
tive by the Centers for Medicare & Medicaid Services
(CMS) (formerly the Health Care Financing Adminis-
tration [HCFA], renamed in 2001), working with its con-
tractor peer review organizations (PROs) for each state,
to improve the quality of medical care for Medicare ben-
eficiaries. The AMI efforts began as the Cooperative Car-
diovascular Project pilot in 4 states and, based on initial
success,9 was subsequently expanded nationally.

The data collected in this program are unique be-
cause they provide a national probability sample of AMI
cases, focus on Medicare patients who bear much of the
burden of AMI in the United States, and include substan-
tial clinical detail which facilitates determination of whether
patients had contraindications to a therapy. The data also
provide a state-based analysis of the quality of care. State-
level information is particularly useful because a number
of the organizations that potentially can influence and fa-
cilitate quality improvement efforts are state based, in-
cluding the PROs and the state chapters of a number of
national professional societies or hospital associations.

A recent report described state performance on a
number of AMI care processes.4 The present article ex-
tends these findings by examining the dynamic pattern
of change over time (which is critical for evaluating
progress), demonstrating feasibility of improvement, and
determining the pace of diffusion of evidence-based thera-
pies into practice, thereby providing information on which
renewed strategies for improvement can be based.

METHODS

DATA SOURCE AND SAMPLING

We analyzed data collected for the Medicare Health Care Qual-
ity Improvement Program during 2 different periods: 1994-
1995 and 1998-1999. The earlier data were collected as part of
the Cooperative Cardiovascular Project. The later data were col-
lected as part of the next phase of the CMS AMI efforts and titled
the “National Acute Myocardial Infarction Project.”4,9 Both were
national samples identified from Medicare claims data that gen-
erally consisted of fee-for-service claims. The administrative data
were supplemented by in-depth clinical data abstracted from
hospital medical records.

All AMI discharges were identified from the national claims
history file, which is composed of Part A Medicare claims, by
identifying records with a principal code 410.xx diagnosis (ex-
cluding 410.x2) from the International Classification of Dis-
eases, Ninth Revision, Clinical Modification. Codes 41.x2 were
excluded because they represent an admission for a subse-
quent episode of AMI care following an AMI within the previ-
ous 8 weeks.

The 1994-1995 sample totaled 234754 records and has
been previously described.3 Briefly, 100% of AMI discharges
during an approximate 8-month period in 1994-1995 was
sampled for most states. Exceptions to this included a 4-month
sampling period for 4 states and an approximate 60% sample
for 1 other state.

The 1998-1999 sample totaled 35713 records and gener-
ally consisted of up to 750 AMI discharges per state (also the
District of Columbia and Puerto Rico) in a 6-month period from
April 1998 to March 1999. For some states, an additional 100

discharges were sampled. Systematic random sampling was used
to select AMI discharges from each state after sorting by age,
sex, race, and hospital provider number. If the number of re-
cords for a state was less than the number targeted for the sample,
all AMI discharges in the relevant period were included. The
35713 records obtained and abstracted represent 96% of the
37376 records that were targeted for the sample.

DATA COLLECTION
AND QUALITY MONITORING

Trained abstractors at 2 HCFA-contracted clinical data abstrac-
tion centers (CDACs) performed medical record abstraction.
Interrater reliability of medical record abstraction was moni-
tored using random reabstraction of samples of records. Dis-
crepancies between abstractors were identified and examined,
and retraining of staff was performed as needed based on the
results. Extensive written abstraction guidelines provided in-
struction for standardized data collection. Minor clarifica-
tions to these instructions were incorporated over time, based
on the issues identified during interrater comparisons.

When assessing the reliability associated with measuring
process-of-care performance for hospitalized patients with
AMI, we first examined the reliability of the individual vari-
ables used to generate the quality indicators. For the 1994-
1995 data, interrater reliability was assessed between abstrac-
tors working at the same CDAC. Variable agreement (agreement
rate between 2 abstractors assessing the same variable) aver-
aged greater than 90%.13 Second, we examined the indicator
components, namely, the numerators and denominators that
also make up the individual variables. Quality indicator reli-
ability (agreement rate between 2 abstractors assessing pa-
tient eligibility for and receipt of quality indicator) was 93% to
99% (�=0.41-0.76).14

For the 1998-1999 data, abstraction reliability was moni-
tored within each CDAC and between the 2 CDACs. For the
latter, a sample of 640 records was compared. Variable agree-
ment generally averaged more than 90%. Quality indicator re-
liability using the method reported by Huff14 was as follows
(agreement; � value): early administration of aspirin (95.3%;
0.60); aspirin prescribed at discharge (96.7%; 0.65); early ad-
ministration of �-blocker (96.3%; 0.71); �-blocker prescribed
at discharge (97.3%; 0.55); angiotensin-converting enzyme
(ACE) inhibitor prescribed at discharge (99.1%; 0.82); smok-
ing cessation counseling (93.9%; 0.49); receipt of acute reper-
fusion therapy (97.8%; 0.66).

AMI CONFIRMATION

Only records with confirmed AMI were included in the analy-
sis. For the 1994-1995 database, this was defined as a princi-
pal diagnosis of AMI and chart documentation of a creatine ki-
nase–muscle-brain isoenzyme (CK-MB) fraction greater than
0.05, a lactate dehydrogenase (LDH) level more than 1.5 times
normal with LDH1 levels greater than those of LDH2, or 2 of
the following 3 criteria: chest pain, a 2-fold elevation of the cre-
atine kinase level, or a new AMI found on the official electro-
cardiogram report. For the 1998-1999 database, elevation in
troponin I or T level was also considered the equivalent of el-
evated enzymes and was defined as an AMI. To see if this dif-
fering definition substantially affected results, key analyses were
repeated after excluding patients whose AMI was confirmed only
by an elevated troponin level.

QUALITY INDICATORS

Quality indicators were defined using data elements common
to both data sets (Table 1). Patients were counted as eligible
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for early therapies if they had confirmed AMI, were not trans-
ferred from another hospital or emergency department, were
not transferred to another hospital or emergency department
on day 1, and did not die on day 1. Patients were counted as
eligible for discharge therapies if they had confirmed AMI, were
not transferred to another acute care hospital, and did not die
during the hospitalization. Additional criteria were used for spe-
cific indicators. After identifying confirmed patients with AMI
who were eligible for the therapy, a subset of patients who were
“ideal” candidates for the therapy was defined by excluding pa-
tients with absolute or relative contraindications from the de-
nominator.9 Some indicators were treated slightly differently
than in previous reports3,4 so that data elements common to
both data sets could be used.

STATISTICAL METHODS

Sample weights were assigned to each record based on the in-
verse of the selection probability. National performance on qual-
ity indicators and patient characteristics during the 2 periods
were compared using regression analysis of the weighted data.
The software used for these analyses was SAS version 8.1 (SAS

Institute Inc, Cary, NC). Because of the small numbers of cases
included in the time from hospital arrival to initiation of throm-
bolytic therapy or percutaneous transluminal coronary angi-
oplasty, particularly in 1998-1999, unweighted data were used
for these analyses, and comparisons were performed using the
Kruskal-Wallis test. State-level performance on quality indi-
cators during the 2 periods was compared using �2 analysis.
Correlation between the change in performance over time and
the baseline performance on quality indicators or between the
changes in performance on pairs of indicators was assessed with
linear regression using Microsoft Powerpoint 97 SR-2 trend fea-
tures for scatterplots (Microsoft Corporation, Redmond, Wash)
and Epi Info version 6.04b (Centers for Disease Control and
Prevention, Atlanta, Ga).

RESULTS

Acutemyocardial infarctionwasconfirmed in204501cases
(87%) in the 1994-1995 data set and 31331 cases (88%) in
the 1998-1999 data set. The numbers of cases eligible for
early or discharge therapies are given in Table 2. Char-
acteristics of patients with confirmed AMI are summa-
rized in Table 3. Compared with AMI cases in 1994-
1995, cases in 1998-1999 more frequently occurred among
patients who were older, were admitted from or dis-
charged to a long-term care facility, and/or had a history of

Table 1. Quality Indicator Definitions

Early administration of aspirin (ASA-E)
Eligible: Patients with confirmed acute myocardial infarction (AMI) and

eligible for early therapies
Exclusions: Bleeding on admission, history of internal bleeding or

peptic ulcer disease, coagulopathy, chronic liver disease, admission
platelet count �100 � 109/L, hematocrit �30% or hemoglobin
�10 g/dL, serum creatinine �3 mg/dL (265 µmol/L), treatment
with warfarin prior to arrival, allergy to aspirin

Criterion: Receipt of aspirin on day 1 or 2
Early administration of �-blocker (BB-E)

Eligible: Patients with confirmed AMI and eligible for early therapies
Exclusions: Systolic blood pressure �100 mm Hg, shock, heart rate

�60/min (and not taking �-blocker prior to arrival), second- or
third-degree heart block, bifascicular block, heart failure, left
ventricular ejection fraction (LVEF) �50%, chronic obstructive
pulmonary disease, asthma, peripheral vascular disease, allergy or
intolerance to �-blockers

Criterion: Receipt of a �-blocker on day 1 or 2
Receipt of acute reperfusion therapy (Reperf)

Eligible: Patients with confirmed AMI, eligible for early therapies, and
ST elevation or left bundle branch block on initial electrocardiogram,
and symptom onset within 12 hours

Exclusions: Bleeding on admission, history of internal bleeding or
peptic ulcer disease, coagulopathy, chronic liver disease, surgery
within the past 2 months, recent trauma, recent cardiopulmonary
resuscitation, stroke, treatment with warfarin prior to arrival, age
�80 years, evidence that thrombolysis was considered but rejected
by the patient or physician, cardiac catheterization without
angioplasty within 12 hours after arrival

Criterion: Receipt of thrombolytic therapy or percutaneous
transluminal coronary angioplasty (PTCA) within 24 hours after
arrival

Timing of thrombolytic therapy
Eligible: Same as for receipt of acute reperfusion therapy, and received

thrombolytic therapy
Exclusions: Same as for receipt of acute reperfusion therapy
Criterion: Time from arrival at the hospital to initiation of thrombolytic

therapy
Timing of primary PTCA

Eligible: Same as for receipt of acute reperfusion therapy, and received
primary PTCA

Exclusions: Same as for receipt of acute reperfusion therapy
Criterion: Time from arrival at the hospital to initiaton of primary PTCA

(continued)

Table 1. Quality Indicator Definitions (cont)

Aspirin prescribed at discharge (ASA-D)
Eligible: Patients with confirmed AMI and eligible for discharge

therapies
Exclusions: Bleeding on admission or during hospitalization, history of

internal bleeding or peptic ulcer disease, coagulopathy, chronic liver
disease, admission platelet count �100 � 109/L, hematocrit �30%
or hemoglobin �10 g/dL, serum creatinine �3 mg/dL, treatment
with warfarin at discharge, allergy to aspirin, acute upper
gastrointestinal tract disorder during hospitalization

Criterion: Prescribed aspirin at discharge
�-Blocker prescribed at discharge (BB-D)

Eligible: Patients with confirmed AMI and eligible for discharge
therapies

Exclusions: Systolic blood pressure �100 mm Hg at discharge (and
not receiving a �-blocker at discharge), shock or hypotension
during hospitalization, bradycardia during hospitalization, heart rate
�50/min at discharge (and not receiving a �-blocker at discharge),
second- or third-degree heart block, bifascicular block, heart failure
and LVEF �50%, LVEF �30% or described as severe dysfunction,
chronic obstructive pulmonary disease, asthma, peripheral vascular
disease, allergy or intolerance to �-blockers

Criterion: Prescribed a �-blocker at discharge
Angiotension-converting enzyme (ACE) inhibitor prescribed at discharge

for systolic dysfunction (ACEI)
Eligible: Patients with confirmed AMI, eligible for discharge

therapies, and LVEF �40% or described as severe or moderate
dysfunction

Exclusions: Aortic stenosis, serum creatinine �2 mg/dL (177
µmol/L), systolic blood pressure �100 mm Hg at discharge (and
not discharged with an ACE inhibitor), allergy or intolerance to
ACE inhibitors

Criterion: Prescribed an ACE inhibitor at discharge
Smoking cessation counseling (Smoke)

Eligible: Patients with confirmed AMI, eligible for discharge therapies,
and cigarette use within the year prior to arrival

Exclusions: None
Criterion: Documentation that patient was advised or counseled to quit

smoking
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hypertension, prior revascularization, stroke, or other co-
morbidities such as lung disease, dementia, or renal insuf-
ficiency. They less frequently had ST-elevation myocar-
dial infarction and had lower peak creatine kinase levels.

When the quality indicators were determined among
patients without contraindications to the therapy (“ideal”
candidates), results were as follows: nationally, the amount
of absolute improvement was highest for the prescrip-
tion of �-blockers (early, 17.4 percentage points; at dis-
charge, 20.5 percentage points), moderate for the use of
ACE inhibitors (8.0 percentage points) or aspirin (early,
6.6 percentage points; at discharge, 5.6 percentage points),
not significantly changed for receipt of acute reperfu-
sion therapy (1.5 percentage points), and negative for
smoking cessation counseling (−3.6 percentage points)
(Table 4 and Figure 1).

Among patients who received acute reperfusion
therapy, the median time from hospital arrival to initia-
tion of thrombolytic therapy improved (decreased) by 7.0
minutes, and the percentage of patients who had therapy
initiated within 30 minutes increased from 25.2% to 33.7%
(P�.001) (Figure 2). The median time from hospital ar-
rival to initiation of primary angioplasty improved (de-
creased) by 12.0 minutes, and the percentage of patients
who had therapy initiated within 90 minutes increased from
28.2% to 30.6%, but the change was not statistically sig-
nificant (P=.46). Among the broader group of patients “eli-
gible” for therapy, the change over time in the quality in-
dicators was similar to that found for the ideal candidates
except for ACE inhibitor at discharge, which improved 4.3
percentage points among eligible cases and 8.0 percent-
age points among ideal cases (Table 4).

Further stratification of the quality indicator re-
sults based on state is provided in Table 5. The distri-
bution of discharges included in the state-based analy-
sis was as follows: the median number of confirmed AMI
cases in a state in 1994-1995 was 2366 (range, 135-
15114), and in 1998-1999 it was 642 (range, 130-763).
The median number of ideal cases included in the de-
nominator of an indicator (1994-1995; 1998-1999) was
as follows: early administration of aspirin (1244; 301);
aspirin prescribed at discharge (787; 211); early admin-
istration of �-blocker (704; 153); �-blocker prescribed
at discharge (387; 78); ACE inhibitor prescribed at dis-
charge (252; 78); smoking cessation counseling (318; 84);
and receipt of acute reperfusion therapy (202; 32).

States varied substantially in their change over time
(range): early administration of aspirin (−0.5% to 17.9%);
aspirin prescribed at discharge (−1.2% to 14.4%); early
administration of �-blocker (0.5%-39.1%); �-blocker pre-
scribed at discharge (2.2%-51.2%); ACE inhibitor pre-
scribed at discharge (−8.3% to 21.8%); smoking cessa-
tion counseling (−29.2% to 27.4%); receipt of acute
reperfusion therapy (−23.1% to 40.0%).

When we examined whether the amount of im-
provement was explained by the baseline rate in 1994-
1995, we found that a higher baseline level was associ-
ated with less improvement. This was statistically
significant (P�.05) for early administration of aspirin
(r2=0.49), early administration of �-blocker (r2=0.22),
�-blocker at discharge (r2=0.20), receipt of acute reper-
fusion therapy (r2=0.13), smoking cessation counseling

(r2=0.11), and ACE inhibitor at discharge (r2=0.09), but
not for aspirin at discharge (r2=0.06). After excluding the
2 nonstates (District of Columbia and Puerto Rico), which
appeared to be outliers on a few indicators, we again found
statistically significant correlation for 6 of the 7 indica-
tors, including aspirin at discharge, but not receipt of acute
reperfusion therapy.

When we examined whether improvement on one
indicator was correlated with improvement on other in-
dicators at the state level, we found statistically signifi-
cant correlations between �-blocker administered early
and at discharge (r2=0.37); early administration of aspi-
rin and receipt of acute reperfusion therapy (r2=0.15);
early administration of �-blocker and receipt of acute
reperfusion therapy (r2=0.12); and �-blocker prescrip-
tion at discharge and receipt of acute reperfusion therapy
(r2=0.10). No significant correlations occurred be-
tween the other 17 pairs of indicators. After the District
of Columbia and Puerto Rico were excluded, the only sta-
tistically significant correlation was between �-blocker
administered early and prescribed at discharge. For the
1998-1999 data, when patients whose AMI was con-
firmed by an elevated troponin level were excluded from
the analysis (n=2539), results were not substantially af-
fected.

COMMENT

These data from the Medicare Health Care Quality Im-
provement Program provide the first national state-based
assessment of the change in quality of care for AMI. Our
analysis focuses on a 4-year period during which a num-
ber of national and state-level events or interventions oc-
curred that improved AMI care, and therefore provides im-
portant feedback on the progress to date and direction for
future efforts. From 1994-1995 to 1998-1999, major im-
provements were achieved nationally in the use of �-block-
ers, while more moderate improvement occurred in the
use of ACE inhibitors and aspirin for Medicare patients
with AMI. No improvement occurred in the receipt of acute
reperfusion therapy. However, among persons receiving
it, the time from hospital arrival to initiation of thrombo-
lytic therapy or primary angioplasty improved. The rate
of documented smoking cessation counseling worsened
slightly. These data extend the results from a recently pub-
lished national and state profile4 by demonstrating that im-
provement has been achieved, including major gains in

Table 2. Number (Percentage) of Discharges
in Analysis Cohort

Characteristic 1994-1995 1998-1999

Total in cohort 234 754 (100) 35 713 (100)
AMI confirmed 204 501 (87.1) 31 331 (87.7)
AMI confirmed; eligible for

early therapies*
168 233 (71.7) 24 255 (67.9)

AMI confirmed; eligible for
discharge therapies*

139 653 (59.5) 21 937 (61.4)

Abbreviation: AMI, acute myocardial infarction.
*Eligible cohort for particular therapies may include fewer cases owing to

additional criteria.
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Table 3. Characteristics of Medicare Patients Hospitalized With Acute Myocardial Infarction, 1994-1995 vs 1998-1999*

Characteristic
1994-1995

(n = 204 501)
1998-1999

(n = 31 331) P Value

Demographic information
Mean ± SD age, y 74.7 ± 9.0/100 75.6 ± 9.6/100 �.001

�65 7.4/100 8.4/100 �.001
65-74 42.2/100 36.3/100 �.001
75-84 36.5/100 37.5/100 .003
�85 13.8/100 17.8/100 �.001

Women 46.8/100 48.5/100 �.001
Race

White 91.6/99 89.6/100 �.001
Black 6.2/99 6.9/100 �.001
Other 2.2/99 3.5/100 �.001

Cardiac risk factors
Hypertension 61.9/100 68.4/100 �.001
Diabetes 31.4/100 33.8/100 �.001

Prior procedures
Previous PTCA 7.9/100 12.4/100 �.001
Previous CABG 13.4/100 17.4/100 �.001

Noncardiac history
History of stroke 13.9/100 17.4/100 �.001
Lung disease 20.6/100 23.2/100 �.001
Dementia 5.3/100 7.9/100 �.001
Terminal illness 0.4/100 0.2/100 �.001

Admission source
Transferred in from long-term care 4.7/100 6.8/99 �.001
Transferred in from acute care 10.8/100 10.3/99 .02

Admission characteristics
ST elevation on electrocardiogram 38.3/100 25.4/100 �.001
Left bundle branch block 6.8/93 7.3/93 .03
Creatinine �2.5 mg/dL (221 µmol/L) or SUN �40 mg/dL (14.3 mmol/L) 10.8/96 14.5/96 �.001
Hematocrit �30% or hemoglobin �10 g/dL 6.0/96 8.2/95 �.001
Platelet count �100 � 109/L 1.1/94 2.0/95 �.001
Glucose �250 mg/dL (13.9 mmol/L) 18.9/96 16.9/95 �.001
Decubitus ulcer on arrival 1.3/100 3.7/100 �.001
Aortic stenosis 3.3/100 3.3/100 .74
Shock 2.5/100 1.8/100 �.001
Cardiac arrest 3.5/100 3.1/100 �.001

Peak creatine kinase
Mean ± SD, ng/mL 1050 ± 1674/97 903 ± 1895/92 �.001
Creatine kinase �4 times normal 37.4/96 29.6/90 �.001

Complications during hospitalization
Heart failure 35.3/100 35.5/100 .49
Atrial fibrillation 19.1/100 17.0/100 �.001
Shock 7.3/100 6.8/100 .002
Stroke 2.8/100 2.7/100 .81

Procedures during hospitalization
PTCA 13.9/100 18.6/100 �.001
CABG 8.1/100 8.0/100 .58
Echocardiography 53.7/100 54.9/100 .001
Radionuclide ventriculography 3.2/100 3.0/100 .06
Stress test 10.9/100 9.1/100 �.001
Blood transfusion 13.8/100 16.4/100 �.001
Excluding CABG 8.9/92 11.4/92 �.001

Length of stay,† d
Mean ± SD 9.0 ± 6.1/52 7.5 ± 4.4/50 �.001
�4 d 3.0/52 7.0/50 �.001
�10 d 30.5/52 19.8/50 �.001

Discharge disposition
Home 58.1/100 53.8/100 �.001
Transferred to acute care 17.9/100 18.3/100 .13
Transferred to long-term care 7.1/100 11.0/100 �.001
Died 13.8/100 12.0/100 �.001
Other 3.1/100 5.0/100 �.001

Abbreviations: PTCA, percutaneous transluminal coronary angioplasty; CABG, coronary artery bypass graft; SUN, serum urea nitrogen.
*Unless otherwise indicated, data are percentage of patients/percentage of patients included in the analysis.
†Excluding patients who underwent CABG, died, or were transferred in from or out to an acute care facility.

(REPRINTED) ARCH INTERN MED/ VOL 163, JUNE 23, 2003 WWW.ARCHINTERNMED.COM
1434

©2003 American Medical Association. All rights reserved.

Downloaded From: http://archinte.jamanetwork.com/ on 02/25/2013



some indicators and states, but also that ample opportu-
nities for improvement remain.

Several factors may be contributing to the differing
amounts of improvement that occurred for different in-
dicators. Most of the indicators that improved involved
administration or prescription of a medication (aspirin
early or at discharge, �-blocker early or at discharge, or
ACE inhibitor at discharge). This type of treatment pro-
cess is largely dependent on the action of a single phy-
sician and might be improved by interventions that change
the physician’s behavior (eg, reminder systems, educa-

tional outreach visits, data feedback, and the proactive
participation of opinion leaders).15

Acute reperfusion therapy involves timely assess-
ment of eligibility and either administration of a medi-
cation (thrombolytic agent) or access to a catheteriza-
tion laboratory and cardiologist for primary percutaneous
transluminal coronary angioplasty. Decision making about
this therapy may be complicated by perceived greater risks
in the older elderly population, although patients older
than 80 years or with certain comorbidities are ex-
cluded from the ideal subgroup. Also, at institutions where
both reperfusion options are available, the decision-
making process may be more complex, may involve more
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Figure 1. Absolute change in performance on quality measures for acute
myocardial infarction among ideal candidates for therapy (national Medicare
data, 1994-1995 vs 1998-1999). Numbers above columns indicate the
percentage change from 1994-1995 to 1998-1999. Asterisk indicates
P�.001. See Table 1 for abbreviation expansions.
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Figure 2. Decrease in time from patient arrival at the hospital to initiation of
reperfusion therapy from 1994-1995 to 1998-1999 (national Medicare data).
PTCA indicates percutaneous transluminal coronary angioplasty;
Lytic, thrombolytic therapy; asterisk, P�.001.

Table 4. National Performance on Quality Indicators Among Eligible and Ideal Candidates for Therapy*

Quality Indicator 1994-1995 1998-1999
Percentage Point

Difference P Value

Aspirin on day 1 or 2
Eligible 166 851 (70.4) 24 189 (77.0) 6.6 �.001
Ideal 109 613 (76.4) 14 852 (82.9) 6.6 �.001

Aspirin at discharge
Eligible 139 653 (67.9) 21 937 (73.5) 5.6 �.001
Ideal 68 727 (77.3) 10 798 (82.9) 5.6 �.001

�-Blocker on day 1 or 2
Eligible 167 528 (36.3) 24 169 (52.0) 15.6 �.001
Ideal 57 832 (51.1) 7636 (68.4) 17.4 �.001

�-Blocker at discharge
Eligible 139 653 (38.3) 21 937 (57.3) 19.1 �.001
Ideal 30 795 (50.3) 3873 (70.7) 20.5 �.001

ACE inhibitor at discharge
Eligible 32 803 (57.1) 5692 (61.5) 4.3 �.001
Ideal 23 187 (62.8) 3914 (70.8) 8.0 �.001

Smoking cessation counseling 24 514 (40.8) 4407 (37.2) −3.6 �.001
Acute reperfusion therapy

Eligible 40 467 (42.9) 4674 (43.3) 0.4 .64
Ideal 17 214 (59.2) 1734 (60.6) 1.5 .35

Time to thrombolytic therapy†
Eligible 15 444 (48.0) 1539 (41.0) −7.0 �.001
Ideal 9293 (46.0) 826 (39.0) −7.0 �.001

Time to PTCA†
Eligible 1934 (128.5) 534 (115.0) −13.5 .003
Ideal 873 (120.0) 245 (108.0) −12.0 .09

Abbreviations: ACE, angiotensin-converting enzyme; PTCA, percutaneous transluminal coronary angioplasty.
*Except as otherwise noted, data are number of patients (weighted percentage of those who received therapy).
†Numbers in parentheses and differences are in minutes rather than percentages.
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than 1 physician, and has been reported to increase the
time to administration.16 Improving timeliness involves
a number of steps beyond physician decision making, in-
cluding rapid attainment of an initial electrocardio-
gram, immediate availability of a thrombolytic agent or
preparation of the catheterization laboratory, and avail-
ability of appropriate personnel for each step.

Smoking cessation counseling mainly involves dis-
cussion between the physician or other health profes-
sional and the patient and possible prescription of phar-
macologic therapy. Improvement efforts could focus on
increasing counseling by physicians or nonphysician staff
such as specialized counselors. However, in the acute-
care setting, other treatment procedures might take pri-

Table 5. State-Level Change in Quality Indicators From 1994-1995 to 1998-1999 Among Ideal Candidates for Therapy*

State
Early

Aspirin
Discharge

Aspirin
Early

�-Blockers
Discharge
�-Blockers

Discharge
ACE Inhibitors

Smoking Cessation
Counseling

Reperfusion
Therapy

Alabama 5.6† (75.9) 5.9† (80.3) 4.2 (53.3) 5.6 (52.7) 6.4 (57.1) −5.5 (40.2) 0.8 (57.8)
Alaska 6.1 (84.2) 14.4†(81.6) 27.3†(53.8) 18.2 (54.5) 21.8 (60.0) −29.2 (66.7) −2.4 (66.7)
Arizona 8.8‡ (77.9) 10.9‡ (74.7) 22.9‡ (48.6) 23.8‡ (44.9) 9.5 (59.2) 5.9 (46.6) 12.6 (63.2)
Arkansas 10.4‡ (67.5) 3.2 (74.4) 20.0‡ (39.5) 28.5‡ (33.2) 4.3 (52.5) −15.0† (39.3) −8.3 (60.3)
California 6.6† (77.7) 7.8† (75.7) 16.0‡ (49.1) 19.2‡ (49.2) 7.8 (58.4) −2.0 (42.8) 11.3 (60.4)
Colorado 2.0 (84.3) 5.1† (84.7) 20.6‡ (50.3) 25.6‡ (50.5) 3.8 (70.5) −2.1 (49.8) 1.2 (68.8)
Connecticut 3.3 (87.0) 2.1 (88.5) 0.5 (74.1) 2.2 (73.1) 5.1 (69.4) 21.7‡ (19.6) −6.1 (60.6)
Delaware 8.9† (78.6) 1.9 (84.1) 16.9† (52.8) 20.5† (52.0) 0.0 (71.4) 25.7† (43.9) −14.0 (50.7)
District of Columbia 16.2‡ (79.3) 6.0 (77.2) 39.1‡ (40.9) 51.2‡ (41.5) 9.5 (64.2) −15.4 (41.9) 40.0 (43.3)
Florida 9.3‡ (70.4) 7.0† (70.5) 15.9‡ (51.5) 21.4‡ (47.4) 13.7† (56.8) −5.8 (35.1) 1.1 (61.8)
Georgia 8.8‡ (72.3) 9.2† (70.9) 20.1‡ (49.3) 24.0‡ (46.1) 5.9 (62.5) −6.7 (40.7) 7.6 (63.5)
Hawaii 5.2 (80.1) 4.1 (77.3) 13.5† (46.5) 16.6† (36.3) 12.0 (63.0) −18.1 (53.7) −0.7 (59.5)
Idaho 7.9† (75.8) 12.3† (73.4) 31.2‡ (43.2) 28.7‡ (44.4) −2.2 (61.3) 4.6 (51.3) 15.8 (52.4)
Illinois 3.8 (76.8) 1.9 (74.6) 24.2‡ (52.3) 4.7 (49.6) 11.9† (62.0) −5.5 (34.3) −1.7 (59.6)
Indiana 6.3† (75.7) 3.5 (83.0) 22.1‡ (43.4) 24.1‡ (46.2) 6.5 (61.0) 11.8† (41.7) 4.8 (62.9)
Iowa 3.6 (80.6) −0.6 (86.9) 9.8† (60.5) 20.4† (57.8) 12.4 (62.6) −12.3 (50.0) 12.1 (66.2)
Kansas 7.2† (73.9) 6.3 (77.5) 20.8‡ (35.8) 22.9‡ (34.7) 2.2 (56.3) 0.7 (41.5) 0.3 (60.4)
Kentucky 8.1† (74.4) 5.2 (77.6) 25.1‡ (42.3) 29.1‡ (43.8) 12.6† (57.7) −4.7 (40.9) −1.2 (67.9)
Louisiana 10.6‡ (71.9) 7.0† (71.7) 17.5‡ (47.0) 28.0‡ (44.3) 0.8 (63.4) 5.3 (34.4) −4.5 (58.6)
Maine 8.3† (77.8) 4.9 (82.0) 23.4‡ (60.4) 17.8† (65.5) −6.0 (74.4) 13.3 (47.0) −5.0 (65.0)
Maryland 8.7‡ (78.5) 7.3† (76.8) 18.5‡ (55.1) 14.3† (62.5) 10.5† (68.0) −2.8 (43.4) 1.2 (55.6)
Massachusetts 6.4† (79.6) 8.8† (79.4) 9.6† (70.6) 18.0† (74.7) 9.4 (68.8) −0.7 (45.1) −8.3 (50.0)
Michigan 2.6 (81.3) 5.5† (80.0) 18.9‡ (54.5) 21.7‡ (51.4) 9.5 (64.4) 4.6 (37.1) −7.1 (64.9)
Minnesota 1.9 (85.1) 9.0† (80.2) 13.4‡ (59.1) 26.3‡ (57.0) −0.3 (80.5) −4.8 (42.7) −2.5 (69.2)
Mississippi 16.7‡ (65.2) 6.9† (70.6) 17.7‡ (29.6) 14.1† (32.1) −0.2 (61.5) −7.1 (42.2) 12.7 (52.3)
Missouri 1.3 (76.9) −1.2 (79.4) 27.5‡ (41.4) 31.3‡ (38.4) 11.1† (62.9) −5.7 (43.3) −14.3 (62.6)
Montana 7.4† (79.0) 4.6 (85.1) 4.6 (56.0) 30.6‡ (41.9) 4.0 (54.8) 5.7 (56.8) 3.4 (59.1)
Nebraska 9.5† (76.2) 6.0 (79.1) 21.9‡ (48.8) 30.9‡ (52.6) −6.8 (74.8) −5.9 (43.7) −23.1† (73.1)
Nevada 4.0 (79.9) 1.3 (78.7) 18.3‡ (46.6) 29.2‡ (40.0) 20.6† (56.4) −7.1 (51.3) 1.6 (61.9)
New Hampshire 7.0† (82.5) 4.1 (86.2) 20.1‡ (63.4) 20.4† (68.1) 6.8 (73.9) −0.2 (49.6) 12.2 (57.0)
New Jersey 7.6† (71.8) 7.2† (67.0) 20.0‡ (53.9) 16.7† (52.9) 0.1 (60.4) −2.1 (40.1) −0.7 (51.8)
New Mexico 4.3 (79.3) 5.4 (81.4) 22.7‡ (39.2) 22.6† (39.6) 12.5 (64.4) −9.7 (59.7) 8.2 (65.5)
New York 7.2† (76.0) 4.4 (76.6) 13.0† (58.2) 13.7† (58.6) 8.4 (66.9) 10.1 (39.1) −8.2 (53.4)
North Carolina 8.8† (76.9) 7.9† (81.7) 22.5‡ (51.7) 29.6‡ (50.9) 13.9† (63.1) −7.9 (42.9) −7.8 (55.8)
North Dakota 4.7 (79.4) 3.7 (83.4) 25.1‡ (47.3) 35.3‡ (51.0) 12.4 (68.4) −6.5 (35.7) 6.6 (65.8)
Ohio 8.1‡ (79.4) 6.9† (79.1) 21.2‡ (49.9) 22.5‡ (50.9) 10.4† (61.3) −10.3† (37.3) −3.9 (65.4)
Oklahoma 10.0‡ (72.7) 3.2 (75.7) 20.9‡ (35.5) 28.6‡ (34.6) 6.4 (62.8) −12.4† (37.1) 8.1 (57.1)
Oregon 9.0‡ (80.6) 1.7 (82.1) 16.5‡ (57.9) 24.1‡ (52.7) 5.9 (64.2) 5.4 (47.5) 9.0 (58.8)
Pennsylvania 5.4† (76.5) 2.2 (78.8) 18.2‡ (56.6) 28.5‡ (59.0) 17.2† (66.6) −0.4 (41.1) 6.7 (52.4)
Puerto Rico 17.9‡ (53.7) 0.9 (58.4) 14.5‡ (26.8) 15.1† (36.1) −8.3 (67.2) 3.9 (26.1) 13.5 (35.1)
Rhode Island 5.5 (75.7) 14.0† (72.8) 14.3† (68.1) 11.2 (67.5) 11.3 (72.0) −25.0† (50.9) −9.2 (59.2)
South Carolina 4.0 (76.6) −0.7 (80.3) 12.9† (51.8) 19.9† (50.2) −5.4 (64.1) −24.2‡ (48.6) −21.6† (63.5)
South Dakota 4.8 (79.3) 6.2 (81.8) 18.1‡ (54.4) 21.2‡ (49.7) 4.5 (62.7) 1.2 (35.8) −17.9 (65.3)
Tennessee 11.7‡ (73.4) 5.0 (78.5) 20.9‡ (41.4) 26.9‡ (39.8) 8.3 (59.1) 2.1 (41.3) −2.6 (59.3)
Texas 3.5 (74.5) 9.3† (74.4) 14.0‡ (39.9) 19.6‡ (38.7) 3.9 (59.0) −13.2† (32.6) 5.4 (61.3)
Utah 3.3 (81.8) 11.1† (79.1) 13.8† (48.9) 13.1† (53.2) 9.2 (70.0) 0.5 (50.6) −11.0 (72.5)
Vermont 10.0† (77.1) 6.4 (82.1) 12.2† (72.4) 3.1 (74.2) 6.6 (64.8) 3.5 (56.5) −5.5 (62.0)
Virginia 5.1† (80.4) 2.5 (80.9) 20.0‡ (50.9) 28.7‡ (48.5) 1.1 (65.9) −6.6 (49.3) 21.5† (58.5)
Washington 9.8‡ (76.0) 7.0† (80.8) 21.3‡ (50.3) 22.0‡ (43.9) 11.2 (65.4) 13.7† (46.7) 11.2 (59.4)
West Virginia 9.6‡ (75.4) 9.3† (75.7) 18.3‡ (42.9) 20.7† (44.5) 11.4 (53.0) −2.3 (45.0) 10.4 (56.3)
Wisconsin −0.5 (84.1) −0.7 (88.9) 15.3‡ (62.9) 25.2‡ (58.7) −6.2 (72.1) −8.2 (50.5) −10.3 (62.5)
Wyoming 4.8 (85.7) 12.0† (82.9) 27.4‡ (45.1) 25.0† (38.3) 10.0 (80.0) 27.4† (38.5) 11.5 (76.0)

Abbreviation: ACE, angiotensin-converting enzyme.
*Data are percentage point change (1994-1995 percentage).
†P�.05.
‡P�.001.
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ority over smoking cessation counseling, which would
then have to be undertaken during an ever-shortening
inpatient stay.

Although some types of quality improvement ef-
forts would be expected to address all these different care
processes concomitantly (eg, identification of root causes
for suboptimal care and development of a multifaceted
intervention to address them), these data suggest that,
in practice, some types of processes are more readily im-
proved than others. Lack of improvement in the percent-
age of patients receiving reperfusion therapy or smok-
ing cessation counseling during their hospital stay may
be due to greater challenges in implementing improve-
ment efforts in these areas than in drug administration
or other treatments.

Acute myocardial infarction cases in 1998-1999 oc-
curred among patients who were slightly older than the
1994-1995 patients, more likely to have transferred from
or been discharged to a long-term care facility, and more
likely to have certain comorbidities or have undergone
previous coronary revascularization, yet the later pa-
tients had less frequent ST elevation and lower peak cre-
atine kinase levels. An analysis of data from the Na-
tional Registry of Myocardial Infarction8 covering this
same period also noted increases in some comorbidities
such as diabetes, stroke, hypertension, and a history of
revascularization. Because the indicator calculations in
the present study used to determine ideal candidates for
therapy excluded patients with contraindications, it is un-
likely that the change in indicator rates over time is due
to differing frequencies of patient characteristics in the
2 periods. This is an important contribution of our study.

The indicator results among eligible candidates for
therapy demonstrate that physicians often make the clini-
cal judgment to treat patients who have relative contra-
indications. Thus, even though the denominators of the
ideal subgroup are relatively small, the therapies have
broader applicability than it would first appear. In fact,
changes in the quality indicators between 1994-1995 and
1998-1999 among the eligible group were generally simi-
lar to those for the ideal group, though to a lesser extent
for the use of ACE inhibitors. Although the eligible group
would be expected to be more affected by changes in pa-
tient population over time, these population changes ei-
ther were not sufficient to affect the trend or were coun-
terbalanced by an increasing propensity by physicians to
treat patients with certain relative contraindications.

The change in indicator rates over time varied by
state. Some of this variation is explained by the baseline
value in 1994-1995, with a higher baseline being asso-
ciated with less improvement over time. One possible ex-
planation for this is that improvement becomes more chal-
lenging as the baseline approaches 100% because the
easiest improvements have already been achieved. Also,
the opportunity for improvement decreases as the base-
line approaches the ceiling. However, these factors alone
are unlikely to fully account for the observed associa-
tion because indicators with relatively low national base-
lines (eg, ACE inhibitor at discharge, 63%) provide ample
room for improvement in all states.

A variety of factors are likely playing a role in the
variation in improvement among states, including inten-

sity and type of quality improvement efforts within the
state. The CMS’s charge to the Medicare PROs during this
period included performance of a quality improvement
project related to AMI in each state. The PROs worked
collaboratively with health professionals, hospitals, health
plans, professional organizations, and others to facili-
tate voluntary quality improvement efforts. The scope and
type of projects varied among states, which could be one
of the factors contributing to the observed variation in
the change in indicator rates.

While most successful quality improvement projects
will identify and address barriers to optimal care in the
particular hospital, health plan, or local area, the state-
level results provide a standardized means of monitor-
ing trends over time and a statewide average with which
local results can be compared. Also, they are useful to
state-based organizations for planning strategies for im-
provement. All states improved on at least some of the
quality indicators, demonstrating that improvement is pos-
sible despite geographic differences in population char-
acteristics or health delivery systems. Continued efforts
by interested partners to improve statewide perfor-
mance and bring the lower-performing states closer to
the higher-performing ones could decrease preventable
post-AMI morbidity and mortality.

Interestingly, improvement on one indicator did not
necessarily correlate with improvement on other indica-
tors at the state-level. We would have expected that if an
organized improvement effort were implemented focus-
ing on all AMI care, this would have resulted in global im-
provement and high correlation among multiple indica-
tors. Instead, among the 50 states, we found a significant
correlation only between 1 pair of indicators (�-blocker pre-
scribed early and at discharge). This suggests that improve-
ment thus far has been sporadic or categorical, affecting
only individual aspects of care, rather than systemic, which
would simultaneously affect multiple aspects of care.

A number of events or interventions occurred dur-
ing the period between 1994-1995 and 1998-1999 that
may have contributed to the observed improvement in
most indicators. These include the national Coopera-
tive Cardiovascular Project launched by HCFA (with ef-
forts by the PROs beginning in 1996), the publication
of clinical guidelines for AMI care by the American Col-
lege of Cardiology and American Heart Association in
1996,17 and dissemination of information from clinical
trials and guidelines through various media or educa-
tional programs by professional societies. Other ongo-
ing efforts included the commercially sponsored Na-
tional Registry of Myocardial Infarction initiated in 1990
and the National Heart Attack Alert Program initiated by
the National Heart, Lung and Blood Institute in 1991.18

Two efforts specifically focused on �-blockers included
the adoption of �-blocker treatment after a heart attack
as a Health Plan Employer Data and Information Set
(HEDIS) measure for managed care, with initial report-
ing year 1996,19 and publication of a �-blocker alert by
the American Medical Association in October 1998,20

though this occurred in the midst of the remeasurement
period, April 1998 through March 1999.

The pace of diffusion into practice of evidence-
based therapies is not yet optimal. For example, al-
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though the substantial improvement in the use of �-block-
ers is an important success, it is notable that much of the
evidence for their use in secondary prevention was es-
tablished in the early 1980s.21-23 More than a decade and
a half later, almost 30% of ideal candidates for treat-
ment with �-blockers are still not receiving it at hospi-
tal discharge. Thus, the diffusion into practice has been
quite delayed. If the current rate of improvement con-
tinues, 21% over 4 years, it will take another 6 years to
achieve prescription of �-blockers at discharge for all ideal
patients, although it is unlikely that improvement will
continue in this linear fashion. The prescription of ACE
inhibitors at discharge for patients with systolic dysfunc-
tion improved 8% nationally over 4 years among ideal
candidates for therapy, or about 2 percentage points per
year. If this rate continues, it will take another 15 years
to achieve use of ACE inhibitors for all ideal patients. In
the meantime, many patients will miss the opportunity
for decreased morbidity and mortality that these thera-
pies provide.

Several limitations should be considered when in-
terpreting the data in the present report. First, the data
were obtained using retrospective medical record re-
view and thus only reflect care that was documented. Con-
ditions or therapies that were not recorded were missed.
This may be especially pertinent to the smoking cessa-
tion indicator and could result in underestimation of the
amount of smoking cessation counseling provided to pa-
tients.

Second, although our methods include many as-
pects of medical record abstraction that might be con-
sidered “gold standard,” including centralized abstrac-
tion, detailed ascertainment of clinical variables, and an
ongoing data quality control process, certain challenges
must be recognized that may have led to misclassifica-
tion. For example, some patients’ eligibility for acute reper-
fusion therapy was noted to be misclassified in targeted
reviews of a small sample of records (HCFA, unpub-
lished data, 1999). Athough the CDAC abstraction pro-
cess incorporates approximately 24 variables to collect
information from a single electrocardiogram (including
measurement of ST elevation in each lead and key find-
ings from the narrative interpretation), a variety of nu-
ances can lead to misclassification. For example, an ST
elevation might not be clinically relevant because it is old
or related to intraventricular conduction delay or left ven-
tricular hypertrophy. Interestingly, despite this limita-
tion, the less than 2% increase nationally that we found
for receipt of acute reperfusion therapy is consistent with
the findings from the National Registry of Myocardial In-
farction,8 although the increase was statistically signifi-
cant in the latter study.

Misclassification of some patients as ideal candi-
dates for early administration of �-blocker was noted
where bradycardia or hypotension not present at the time
of arrival at the hospital occurred soon after arrival. In
general, because medical records are free-form narra-
tives rather than standardized forms, it is not feasible to
abstract every permutation of a clinical condition or con-
traindication. Also, abstraction reliability is high, but im-
perfect. The major effect of all these factors is to de-
crease the attainable target to somewhat lower than 100%,

but this is unlikely to substantially affect the trend over
time.

Third, we measured only a subset of AMI care and
excluded the substantial number of patients transferred
into or out of the hospital of interest. This might have
introduced substantial selection bias. The measured care
processes may or may not be a good proxy for the en-
tirety of AMI care. However, they have been associated
with reduced mortality in clinical trials24 and clinical prac-
tice.9,13,25,26

Within this context, these national and state-level
trends provide important feedback about progress and
can be used by interested partners to help plan next steps
and goals. During this 4-year period, important ad-
vances were made. However, diffusion of evidence-
based therapies into practice can be a slow and uneven
process, and the data do not support complacency. The
observed variation in improvement highlights the need
to better understand successful strategies. Starting in 1999,
CMS’s contracts with the PROs have included an in-
creased emphasis on achieving statewide improvements
in quality of care for AMI (as well as 5 other national clini-
cal topics: heart failure, stroke, diabetes, pneumonia, and
breast cancer) through collaborative efforts with the health
care community.4,27 Urgent efforts are needed to opti-
mize translation and address preventable morbidity and
mortality.
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