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ABSTRACT

Background “America’s Best Hospitals,” an influ-
ential list published annually by U.S. News & World
Report, assesses the quality of hospitals. It is not
known whether patients admitted to hospitals ranked
at the top in cardiology have lower short-term mor-
tality from acute myocardial infarction than those
admitted to other hospitals or whether differences in
mortality are explained by differential use of recom-
mended therapies.

Methods Using data from the Cooperative Cardio-
vascular Project on 149,177 elderly Medicare benefi-
ciaries with acute myocardial infarction in 1994 or
1995, we examined the care and outcomes of pa-
tients admitted to three types of hospitals: those
ranked high in cardiology (top-ranked hospitals);
hospitals not in the top rank that had on-site facilities
for cardiac catheterization, coronary angioplasty, and
bypass surgery (similarly equipped hospitals); and
the remaining hospitals (non-similarly equipped hos-
pitals). We compared 30-day mortality; the rates of
use of aspirin, beta-blockers, and reperfusion; and
the relation of differences in rates of therapy to short-
term mortality.

Results Admission to a top-ranked hospital was
associated with lower adjusted 30-day mortality (odds
ratio, 0.87; 95 percent confidence interval, 0.76 to
1.00; P=0.05 for top-ranked hospitals vs. the others).
Among patients without contraindications to therapy,
top-ranked hospitals had significantly higher rates of
use of aspirin (96.2 percent, as compared with 88.6
percent for similarly equipped hospitals and 83.4 per-
cent for non-similarly equipped hospitals; P<0.01)
and beta-blockers (75.0 percent vs. 61.8 percent and
58.7 percent, P<0.01), but lower rates of reperfusion
therapy (61.0 percent vs. 70.7 percent and 65.6 per-
cent, P=0.03). The survival advantage associated with
admission to top-ranked hospitals was less strong af-
ter we adjusted for factors including the use of aspi-
rin and beta-blockers (odds ratio, 0.94; 95 percent
confidence interval, 0.82 to 1.08; P=0.38).

Conclusions Admission to a hospital ranked high
on the list of “America’s Best Hospitals” was associ-
ated with lower 30-day mortality among elderly pa-
tients with acute myocardial infarction. A substantial
portion of the survival advantage may be associated
with these hospitals’ higher rates of use of aspirin
and beta-blocker therapy. (N Engl J Med 1999;340:
286-92.)
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HE list entitled “America’s Best Hospitals,”
published annually by U.S. News & World
Report since 1990, is one of the longest-
running and most influential “report cards”
on the quality of hospitals. The survey has been de-
scribed as a public-relations gold mine for top-ranked
hospitals,! since it is often featured in the media and
its ratings are promoted in advertisements. Each year
the issue of the magazine in which the list appears
creates considerable public interest and generates
sales that surpass the magazine’s average.2 The hos-
pital rankings have also been published in medical
journals.? As a result, the list is widely recognized by
physicians, patients, and hospital administrators.*
The method used to select the top-ranked hospitals
is based on Donabedian’s three-element model of
structure, process, and outcome for assessing the
quality of health care.>¢ National data sources were
sought that could be used to evaluate each of these
aspects of quality.” Data on variables representing
hospital structure, including factors such as staft-to-
bed ratios, teaching or nonteaching status, presence
and type of high-technology facilities, and volume of
patients, were obtained from the American Hospital
Association (AHA). Outcomes were assessed on the
basis of in-hospital mortality rates adjusted for case
mix that were derived from Medicare discharge
claims. Data describing process, defined by Donabe-
dian as “activities in making a diagnosis and recom-
mending or implementing treatment,”> were not
available nationwide. Instead, board-certified physi-
cians were asked to nominate the five “best” hospitals
in their specialties by means of questionnaires. The
percentages of these physicians who nominated par-
ticular hospitals generated “reputation” scores used as
a proxy measure of high quality in the process of care.
The three elements of quality were weighted equally
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to generate an institutional index of hospital quality,
with hospitals ranked according to their overall qual-
ity score. The survey lists approximately 40 hospitals
in about 12 specialties each year. Further details of
the ranking methods are available elsewhere.”$

Recent analyses have identified a number of meth-
odologic weaknesses in the selection of top-ranked
hospitals relating to all three elements of quality.?1°
The use of hospitals’ reputations as a measure of the
quality of care was particularly questioned. Because
the reputation-based score has a highly skewed dis-
tribution, a small group of well-known hospitals were
ensured a high ranking. For example, in 1997, the
eight hospitals ranked at the top in cardiology had
reputation scores ranging from 14.0 percent to 53.1
percent, but seven of the eight hospitals ranked at
the bottom of the 1997 list scored below 1.0 per-
cent.8 Since the majority of hospitals would have
reputation scores near zero (meaning that they were
not nominated by any of the surveyed physicians),
hospitals with high name recognition would domi-
nate the rankings.

Whether patients admitted to top-ranked hospi-
tals had lower short-term mortality than those ad-
mitted to other hospitals, and whether this difference
was explained by better performance on clinically de-
rived (rather than reputation-based) measures of the
quality of the processes of care, are unknown. To eval-
uate this issue, we analyzed data from the Coopera-
tive Cardiovascular Project, an initiative of the Health
Care Financing Administration (HCFA) designed to
examine patterns of care and improve the outcomes
of Medicare beneficiaries with acute myocardial in-
farction. We addressed the following questions: Do
patients with acute myocardial infarction who are
admitted to hospitals that are ranked at the top in
cardiology have lower 30-day mortality than patients
admitted to other hospitals? Do top-ranked hospi-
tals perform better than other hospitals on measures
of the quality of the processes of care, based on clin-
ical guidelines for the treatment of acute myocardial
infarction (specifically the in-hospital use of aspirin,
beta-blockers, and reperfusion)? Are differences in
30-day mortality between top-ranked and other hos-
pitals explained by the differences in the rates of use
of these therapies?

METHODS

Rankings and Characteristics of Hospitals

We identified hospitals listed at least once in “America’s Best
Hospitals” as being among the top 40 institutions in cardiology
in 1995, 1996, and 1997.1113 We considered hospital rankings up
to three years after patients’ admissions, because annual hospital
rankings incorporate data from up to three years before the list is
published.$ Because many hospitals entered or left the top-40 list
during the three-year period, and because some of the top-ranked
hospitals represented several individual hospitals, 60 top-ranked
hospitals were included in the final data set. This group com-
prised all but two of the institutions identified as among “Amer-

ica’s Best Hospitals” during this period. Data for these two hos-
pitals were not available during the initial data-collection phase of
the Cooperative Cardiovascular Project.

We compared top-ranked hospitals with all other hospitals rep-
resented in the Cooperative Cardiovascular Project. To compare
the performance of top-ranked hospitals with that of other terti-
ary care cardiology centers, we defined a group of similarly
equipped hospitals, made up of hospitals with on-site facilities for
cardiac catheterization, bypass surgery, and coronary angioplasty.
The remaining hospitals were classified as non—similarly equipped
hospitals. Hospitals’ facilities were identified from data in the
AHA’ 1994 survey of hospitals.!#

The AHA survey of hospitals was also used to classify hospitals as
teaching hospitals (those offering postgraduate residency training),
major teaching hospitals (those with membership in the Council of
Teaching Hospitals), or rural hospitals (those located outside a met-
ropolitan statistical area as defined by the Census Bureau).1s

The Cooperative Cardiovascular Project

The study sample of the Cooperative Cardiovascular Project
was identified from hospital bills in the Medicare National Claims
History File of claims submitted under fee-for-service plans.'¢ Pa-
tients discharged from acute care hospitals with a principal dis-
charge-diagnosis code for acute myocardial infarction (code 410
in the International Classification of Diseases, 9th Revision, Clini-
cal Modification [ICD-9-CM]'7) were selected for the initial co-
hort, except those with codes indicating follow-up care of a
patient with acute myocardial infarction. Sampling for the Coop-
erative Cardiovascular Project was conducted during an eight-
month period between February 1994 and July 1995, except for
the states in the pilot study (Alabama, Connecticut, Iowa, and
Wisconsin), in which sampling took place during a four-month
period from August through November 1995. We estimated the
yearly volume of Medicare admissions for acute myocardial infarc-
tion on the basis of the number of cases and months of sampling
for each hospital. The specialty of the admitting physician was
determined by linking unique physician identification numbers
to a data base of physicians’ reported specialties obtained from
HCEFA, as in a previous study.!8

Predefined variables were abstracted from copies of hospital
records. The reliability of the data was monitored by means of
monthly reabstractions of randomly selected records; the accura-
cy of abstraction with respect to treatment variables was 95 per-
cent.’ Dates of death were obtained from the Medicare Enroll-
ment Database and the Social Security Administration’s Master
Beneficiary Record File. We excluded 357 cases in which the date
of death was uncertain.20

The initial Cooperative Cardiovascular Project sample consist-
ed of 234,754 patients admitted to the hospital. The study sam-
ple was then limited to patients 65 years of age or older who had
a confirmed acute myocardial infarction, indicated by a discharge
diagnosis of acute myocardial infarction and documentation in the
patient’s chart of either a serum creatine kinase MB fraction
above 5 percent, a serum lactate dehydrogenase level more than
1.5 times the upper limit of the normal value and a lactate dehy-
drogenase isoenzyme 1 level greater than that of lactate dehydro-
genase isoenzyme 2, or two of the following three criteria: chest
pain, a serum creatine kinase level twice that hospital’s normal
value, and evidence of a new acute myocardial infarction as doc-
umented on the official report on the electrocardiogram. We in-
cluded only the first admission for each patient during the study
period. We excluded patients who were transferred from another
acute care hospital, because we were unable to ascertain their
clinical characteristics at the time of the initial admission, and pa-
tients considered to have a terminal illness (life expectancy of six
months or less as documented in the chart) or metastatic cancer,
since their treatment may not have been intended to maximize
survival. The majority of exclusions resulted from transfers of pa-
tients (42,277 patients), lack of confirmation of acute myocardial
infarction (31,179 patients), second or subsequent admissions
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(25,185 patients) and age of less than 65 years (17,591 patients).
Some patients met more than one of the exclusion criteria.

Indicators of Quality

HCEFA developed a set of measures of performance based on
clinical guidelines to use in evaluating the processes of care relat-
ed to beneficial outcomes for Medicare beneficiaries with acute
myocardial infarction.!® Details of the construction of these in-
dicators of quality have been described elsewhere,2! along with
the results of validation studies.2? For each indicator of quality,
“ideal” candidates for therapy — that is, patients without con-
traindications documented on their charts — were identified. The
Cooperative Cardiovascular Project uses two indicators of quality
for the treatment of acute myocardial infarction: use of aspirin dur-
ing the hospitalization, and reperfusion therapy (thrombolysis or
primary angioplasty).2! Ideal candidates for therapy with beta-
blockers were patients who had none of the relative contraindica-
tions cited in the clinical guidelines of the American College of
Cardiology and the American Heart Association.??

Statistical Analysis

We compared base-line characteristics, mortality, and perform-
ance as measured by the indicators of quality among top-ranked,
similarly equipped, and non-similarly equipped hospitals with
use of the chi-square test for categorical variables and analysis of
variance for continuous variables. We used multivariate logistic
regression to model differences in short-term mortality between
top-ranked hospitals and other hospitals. We examined mortality
at 30 days because the effects of differences in therapy would be
likely to be evident within this period.

We also measured the performance of individual hospitals in
order to evaluate whether institutions varied within categories of
hospitals. The analysis of mortality was restricted to hospitals
with at least 30 patients during the sampling period and the
analysis of indicators of quality to those with at least 30 candi-
dates for therapy so as to reduce random variation due to small
samples.

To adjust for differences in the severity of illness, we used a
modified version of the Medicare Mortality Predictor System
(MMPS), a disease-specific model for predicting 30-day mortality
(expressed as a percentage) among elderly patients with acute
myocardial infarction.2* Variables used in the MMPS to predict
the risk of death among patients with acute myocardial infarction
include the APACHE II (Acute Physiology and Chronic Health
Evaluation) score,?® age, ability to walk, presence or absence of a
do-not-resuscitate order on admission, blood urea nitrogen level,
mean arterial pressure, presence or absence of a subendocardial
infarction, presence or absence of evidence of congestive heart
failure on the roentgenogram, and heart rate. Our version of the
MMPS did not include values for the serum potassium level in
the APACHE II score (these values were not abstracted from the
medical records for the Cooperative Cardiovascular Project) and
the presence or absence of metastatic cancer (since its presence
was a criterion for exclusion). The average mortality predicted at
admission by the MMPS was 14.9 percent among patients who
survived to 30 days and 34.3 percent among those who died
within the first 30 days; the rates were similar to those previously
reported.2*

We used the modified version of the MMPS to estimate an ex-
pected mortality rate by calculating the mean predicted probabil-
ity of death at 30 days within each group of hospitals. We calcu-
lated the risk-adjusted mortality by dividing the hospital’s actual
mortality rate by its expected mortality and multiplying this ratio
by the overall 30-day mortality in the Cooperative Cardiovascular
Project (18.5 percent). The resulting risk-adjusted death rate es-
timated 30-day mortality for a particular group of hospitals if its
patients had the same characteristics as the national sample.

The relation between 30-day mortality and the category of
hospital was evaluated with use of sequential logistic-regression
models. We first examined the association between mortality and
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status with respect to ranking alone. Subsequent models added
variables used in the MMPS to adjust for differences in base-line
clinical characteristics and the rates of use of aspirin, beta-block-
ers, and reperfusion so as to clarify the extent to which differenc-
es in mortality between groups of hospitals were associated with
variations in the quality of the processes of care. We also exam-
ined models that adjusted for characteristics of hospitals and phy-
sicians, both separately and at the same time as variables indicat-
ing quality. The analyses were repeated with only top-ranked
hospitals and similarly equipped hospitals included. Hubert—
White methods were used to provide robust estimates of vari-
ance, and we controlled for clustering of patients within individ-
ual hospitals.26

All statistical calculations were performed using Stata 5.0 soft-
ware (StataCorp, College Station, Tex.).26

RESULTS
Characteristics of Patients and Hospitals

The study sample consisted of 149,177 patients
treated in 4672 hospitals. Top-ranked hospitals were
likely to be large, nonprofit, major teaching centers
in urban areas that admit large numbers of patients
with acute myocardial infarction (Table 1). All but
one top-ranked hospital had on-site facilities for car-
diac catheterization, bypass surgery, and coronary
angioplasty, and that hospital had access to all three
facilities at a nearby affiliated hospital.

The patient cohort was elderly (mean age, 77 years;
interquartile range, 70 to 82). Overall, 50.7 percent
of the patients were women, and 6.2 percent were
black. The distribution of patients according to age
and sex was similar in the three categories of hospi-
tals, but a higher proportion of black patients were
admitted to top-ranked hospitals than to others (Ta-
ble 2). Patients treated in top-ranked hospitals were
more likely than others to have a history of acute
myocardial infarction or to have undergone angio-
plasty, but the APACHE II scores were similar among
the three groups of patients.

Mortality

Mortality at 30 days was significantly lower among
patients admitted to top-ranked hospitals (14.7 per-
cent) than among those admitted to similarly equipped
hospitals (17.6 percent) or non-similarly equipped
hospitals (19.0 percent) (Table 3). Mortality remained
significantly lower, on average, in top-ranked hospitals
after adjustment for the severity of illness. The mean
risk-adjusted 30-day mortality was 15.6 percent for
top-ranked hospitals, 18.3 percent for similarly
equipped hospitals, and 18.6 percent for non—simi-
larly equipped hospitals.

The risk-adjusted 30-day mortality for individual
hospitals varied widely within each category, how-
ever. Among hospitals with at least 30 admissions,
30-day mortality ranged from 7.8 percent to 29.3
percent (median, 16.2 percent) among top-ranked
hospitals, from 2.6 percent to 33.5 percent (median,
18.1 percent) for similarly equipped hospitals, and
from 2.5 percent to 39.8 percent (median, 17.8 per-
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TABLE 1. BASE-LINE CHARACTERISTICS OF HOSPITALS
ACCORDING TO CATEGORY.*

TABLE 2. BASE-LINE CHARACTERISTICS OF PATIENTS
ACCORDING TO CATEGORY OF HOSPITAL.*

SiMILARLY  NON-SIMILARLY
Top-RANKED EauippeD EauipPED
CHARACTERISTIC HospiTALS HospiTALs HosPiTALS
No. of hospitals 60 766 3846
No. of patients 3222 49477 96,478
No. of beds 664*2611F 387+194 134+123
Estimated no. of patients 214+158t  193*139 55*55
with AMI/yr

Academic status — no. (%)

Teaching hospital 60 (100)tf 426 (56) 357 (9)

Major teaching hospital 59 (98)tt 149 (19) 68 (2)
Location — no. (%)

Urban 59 (98)1 733 (96) 1796 (47)

Rural 1(2)t 33 (4) 2050 (53)
Ownership — no. (%)

Public 12 (20) 99 (13) 1117 (29)

Private nonprofit 47 (78)t 577 (75) 2226 (58)

Private for-profit 1(2)t 90 (12) 503 (13)
Available facilities — no. (%)

Cardiac catheterization 59 (98)tt 766 (100) 705 (18)

PTCA 59 (98)1t 766 (100) 185 (5)

CABG 59 (98)1t 766 (100) 31 (1)

*Plus—minus values are means +SD. AMI denotes acute myocardial in-
farction, PTCA percutaneous transluminal coronary angioplasty, and CABG
coronary-artery bypass grafting.

1P<<0.01 for the comparison with all other hospitals.

1P<0.01 for the comparison with similarly equipped hospitals.

cent) for non-similarly equipped hospitals. Many
similarly equipped and non-similarly equipped hos-
pitals had 30-day mortality rates lower than the me-
dian for top-ranked hospitals.

Indicators of the Quality of Treatment

Top-ranked hospitals had about the same propor-
tion of patients who were candidates for beta-block-
er therapy as other hospitals and slightly lower pro-
portions of ideal candidates for aspirin therapy and
reperfusion (Table 3). A significantly higher percent-
age of ideal candidates received aspirin and beta-
blocker therapy in top-ranked hospitals than in the
other hospitals. Overall, fewer ideal candidates for
reperfusion who were admitted to top-ranked hospi-
tals underwent reperfusion (61.0 percent) than was
the case with similarly equipped hospitals (70.7 per-
cent) and non-similarly equipped hospitals (65.6
percent). This difference was primarily due to the
lower rate of use of thrombolytic agents.

The rates of use of aspirin and beta-blockers var-
ied considerably among individual hospitals within
the three categories. Among hospitals with at least
30 ideal candidates for the therapy, the rate of aspirin
use ranged from 87.2 percent to 100 percent (medi-
an, 96.9 percent) among top-ranked hospitals, from
54.5 percent to 100 percent (median, 89.2 percent)
among similarly equipped hospitals, and from 37.2

Tor- SiMILARLY  NON—-SIMILARLY
RANKED EauippPED EauippED
HospitaLs  HosPITALS HospitaLs
CHARACTERISTIC (N=3222) (N=49,477) (N=96,478)
Age (yr) 76+8 767 77%7
Female sex (%) 50.01 52.6 49.7
Race (%)
White 78.211 89.4 91.8
Black 16.9t% 6.9 5.5
Other 4.9t% 37 2.7
Clinical history (%)
Hypertension 679t% 63.3 60.9
Diabetes mellitus 30.9 30.0 30.9
Myocardial infarction 33.2t% 299 28.7
Congestive heart failure 20.7 20.0 22.3
PTCA 10.311 8.9 5.2
CABG 14.8% 15.1 11.0
Current smoker (%) 13.31 15.2 14.4
MMPS variables
APACHE I score 9.6+x47  9.5*47 9.8+4.9
Mean arterial pressure 13.7 13.3 13.0
<80 mm Hg (%)
Pulse >100 beats/min (%) 24.8 245 26.5
BUN >40 mg/dl or serum 14.51% 12.0 12.6
creatinine >2.0 mg/dl (%)§
Do-not-resuscitate order on 6.271 8.3 9.8
admission (%)
CHEF on roentgenogram (%) 20.4% 22.0 25.0
Subendocardial infarction (%)  45.01% 40.7 40.0
Specialty of admitting physician
(%)
Cardiology 46.8tt 40.4 239
Internal medicine 36.2tt 39.7 45.6
Family or general practice 5.0t 14.3 279

*Plus—minus values are means =SD. PTCA denotes percutaneous trans-
luminal coronary angioplasty, CABG coronary-artery bypass grafting, MMPS
Medicare Mortality Predictor System, APACHE II Acute Physiology and
Chronic Health Evaluation, BUN blood urea nitrogen, and CHF congestive
heart failure.

1P<0.01 for the comparison with similarly equipped hospitals.
$P<<0.01 for the comparison with all other hospitals.

§To convert values for blood urea nitrogen to millimoles per liter, mul-
tiply by 0.357. To convert values for creatinine to micromoles per liter, mul-
tiply by 88.4.

percent to 100 percent (median, 85.5 percent) among
non-similarly equipped hospitals. The percentage of
ideal candidates receiving beta-blockers ranged from
51.2 percent to 93.6 percent (median, 76.2 percent)
among top-ranked hospitals, from 22.0 percent to
97.3 percent (median, 63.3 percent) among similarly
equipped hospitals, and from 15.6 percent to 97.2
percent (median, 65.5 percent) among non-similarly
equipped hospitals. Many similarly equipped hospi-
tals and non—similarly equipped hospitals performed
as well as or better than top-ranked hospitals with
respect to the use of aspirin and beta-blockers. Since
few hospitals had 30 or more ideal candidates for
thrombolytic therapy or primary angioplasty, reper-
fusion therapy was not evaluated.
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TABLE 3. INDICATORS OF QUALITY AND MORTALITY
ACCORDING TO CATEGORY OF HOSPITAL.

Top- SIMILARLY  NON-SIMILARLY
RANKED EauippPED EauippED
HospitAaLs  HosPiTALS HosPiTALS
VARIABLE (N=3222) (N=49,477) (N=96,478)

percent of patients

Ideal candidates for therapy

Aspirin 48.2* 50.2 55.3
Beta-blockers 36.4 36.1 355
Reperfusion 8.4*t 10.1 10.2
Patients receiving therapy
Aspirin 91.5*t 82.7 75.7
Beta-blockers 63.8*1 47.6 43.5
Reperfusion
Thrombolytic therapy 12.6*t 16.5 19.3
Primary angioplasty 9.8* 8.6 0.7
Total 22.4% 251 20.0
Ideal candidates receiving therapy
Aspirin 96.2*t 88.6 834
Beta-blockers 75.0*1 61.8 58.7
Reperfusion
Thrombolytic therapy 44.6*t 54.8 64.3
Primary angioplasty 16.4* 15.8 1.3
Total 61.01% 70.7 65.6
Mortality at 30 days
Observed 14.7*% 17.6 19.0
Predicted 17.5* 17.8 18.8
Risk-adjusted 15.6*t 18.3 18.6

*P<0.01 for the comparison with all other hospitals.
1tP<0.01 for the comparison with similarly equipped hospitals.
1P=0.03 for the comparison with all other hospitals.

Multivariate Analysis

In an unadjusted model, admission to a top-ranked
hospital was associated with lower 30-day mortality
(odds ratio, 0.76; 95 percent confidence interval, 0.69
to 0.84; P<<0.001) (Table 4). This survival benefit
persisted after we adjusted for patients’ demographic
characteristics and severity of illness. After adding
indicators of the quality of treatment to the model,
the survival advantage associated with admission to
a top-ranked hospital became weaker and not statis-
tically significant (odds ratio, 0.92; 95 percent con-
fidence interval, 0.82 to 1.04; P=0.20), suggesting
that a portion of the lower mortality associated with
top-ranked hospitals was due to their greater use of
aspirin and beta-blockers. Adjusting for the use of
therapies appeared to explain more of the relation
between admission to a top-ranked hospital and mor-
tality than did the characteristics of the hospital and
the physician. A model that included characteristics
of the hospital and of the physician in addition to
quality indicators gave results that were nearly iden-
tical to those without hospital and physician char-
acteristics. Adjusting individually for indicators of
quality, models that added aspirin or beta-blockers
separately contributed more toward explaining the
difference between top-ranked hospitals and other
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hospitals than did the model that added reperfusion
therapy alone. Models that adjusted for aspirin and
beta-blocker use together gave results that were iden-
tical to that with adjustment for all three indicators
of quality.

Similar results were obtained when we compared
30-day mortality in top-ranked hospitals only with
that in the group of similarly equipped hospitals (Ta-
ble 4). Patients admitted to top-ranked hospitals
were less likely to die by 30 days than patients ad-
mitted to similarly equipped hospitals (unadjusted
odds ratio, 0.81; 95 percent confidence interval, 0.73
to 0.90; P<<0.001), but after adjustment for patients’
characteristics and indicators of quality, this associ-
ation was diminished and no longer significant (odds
ratio, 0.93; 95 percent confidence interval, 0.82 to
1.06; P=0.27). Again, the difference in mortality
between top-ranked and similarly equipped hospitals
was narrowed more by adjustment for measures of
the use of aspirin and beta-blockers than by adjust-
ment for measures of the use of reperfusion therapy.

DISCUSSION

In this study of the “best” hospitals in cardiology,
we found that patients admitted to top-ranked hos-
pitals were more likely to survive for 30 days after
acute myocardial infarction and to receive aspirin
and beta-blockers in the absence of contraindica-
tions. Admission to a top-ranked hospital was asso-
ciated with lower 30-day mortality after adjustment
for differences in patients’ and hospitals’ characteris-
tics, but not after adjustment for the rates of use of
aspirin and beta-blockers. These findings suggest that
a substantial portion of the difference in mortality
among patients with acute myocardial infarction that
has been observed between top-ranked hospitals and
others was associated with the higher rates of use of
aspirin and beta-blockers at the top-ranked hospitals.

One potential explanation for these findings is
that therapy with aspirin and beta-blockers contrib-
utes directly to the survival of patients treated in
top-ranked hospitals, since the efficacy of these ther-
apies in reducing short-term mortality has been clear-
ly demonstrated in randomized clinical trials.2%28 If
this is true, it is conceivable that other hospitals could
achieve outcomes similar to those of top-ranked hos-
pitals by increasing their rates of use of aspirin and
beta-blockers in patients with acute myocardial in-
farction. The survival advantage associated with ad-
mission to top-ranked hospitals appears to be more
strongly related to the rates of use of aspirin and
beta-blockers rather than to rates of thrombolytic
therapy or primary angioplasty. This may be so be-
cause relatively few patients were ideal candidates for
reperfusion therapy.

It is also possible that the lower mortality at top-
ranked hospitals resulted from additional factors that
ensure the delivery of high-quality care and that were
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TABLE 4. ASSOCIATION BETWEEN ADMISSION TO A TOP-RANKED HOSPITAL AND 30-DAY MORTALITY.*

VARIABLES ADJUSTED FOR

None

Demographic characteristics and clinical presentation
of patients

Demographic characteristics and clinical presentation
of patients; aspirin, beta-blocker, and reperfusion
therapy

Demographic characteristics and clinical presentation
of patients; characteristics of hospitals and physicians

Demographic characteristics and clinical presentation
of patients; characteristics of hospitals and physicians;
aspirin therapy

Demographic characteristics and clinical presentation
of patients; characteristics of hospitals and physicians;
beta-blocker therapy

Demographic characteristics and clinical presentation
of patients; characteristics of hospitals and physicians;
reperfusion therapy

Demographic characteristics and clinical presentation
of patients; characteristics of hospitals and physicians;
aspirin therapy and beta-blocker therapy

Demographic characteristics and clinical presentation
of patients; characteristics of hospitals and physicians;
aspirin, beta-blocker, and reperfusion therapy

Tor-RANKED HOSPITALS vs.

TorP-RANKED HOSPITALS Vs. SiMILARLY EQUIPPED

ALL OTHER HosPITALS HosPiTaLs

ODDS RATIO ODDS RATIO

(95% CI) P VALUE (95% CI) P VALUE
0.76 (0.69-0.84) <0.001 0.81 (0.73-0.90) <0.001
0.77 (0.68-0.87) <0.001 0.79 (0.70-0.89) <0.001
0.92 (0.82-1.04) 0.20 0.93 (0.82-1.06) 0.27
0.87 (0.76-1.00) 0.05 0.83 (0.72-0.95) 0.01
0.92 (0.80-1.05) 0.21 0.87 (0.76-1.01) 0.06
0.91 (0.79-1.04) 0.16 0.87 (0.75-1.00) 0.05
0.87 (0.76-1.00) 0.05 0.83 (0.72-0.95) 0.01
0.94 (0.82-1.08) 0.38 0.90 (0.78-1.04) 0.15
0.94 (0.82-1.08) 0.38 0.90 (0.78-1.04) 0.15

*CI denotes confidence interval. Demographic characteristics included were age, sex, and race. Clinical presentation
included the variables described in the Methods section and the presence or absence of contraindications to therapy.
Other variables included in the model are defined in the Methods section.

associated with aspirin and beta-blocker therapy, such
as the development of clinical algorithms or improved
training of medical staft. If these factors play an im-
portant part in reducing mortality, our findings sug-
gest that they are more closely associated with the
use of aspirin and beta-blockers than with the par-
ticular characteristics of hospitals and physicians
considered in this analysis.

There was considerable variation in 30-day mor-
tality and in the use of aspirin and beta-blockers
even among the top-ranked hospitals. Several simi-
larly equipped and non—similarly equipped hospitals
performed as well as or better than some of the top-
ranked institutions. Of ideal candidates for therapy
who were admitted to top-ranked hospitals, 3.8 per-
cent did not receive aspirin, 25.0 percent did not re-
ceive beta-blockers, and 39.0 percent did not receive
reperfusion therapy, indicating areas for improve-
ment even among the “best” hospitals.

The lower 30-day mortality at top-ranked hospi-
tals is not entirely unexpected, since in-hospital mor-
tality was one factor used to determine the hospitals’
rankings. There are several reasons, however, why
top-ranked hospitals were not necessarily guaranteed
to have the lowest mortality among patients with
acute myocardial infarction. The data used to deter-

mine the top-ranked hospitals in cardiology includ-
ed deaths from all cardiac diagnoses, not only acute
myocardial infarction. In addition, the mortality used
in the survey was adjusted for risk on the basis of ad-
ministrative data rather than clinical measures of the
severity of acute myocardial infarction.8 Finally, out-
come was only one of three components used to de-
termine the overall score for each hospital.

Our study has several limitations. First, our ability
to identify contraindications to the therapies used as
indicators of quality and to adjust for differences in
clinical severity was limited by the information doc-
umented in the medical charts. Differences in pa-
tients’ severity of illness between hospital categories
may have accounted for the better outcomes ob-
served in top-ranked hospitals. However, because
the MMPS has been shown to be a stronger predic-
tive model than APACHE II — which itself is a
powerful predictor of short-term mortality among
patients in intensive care units2* — it is unlikely that
the lower mortality in top-ranked hospitals can be
explained entirely by differences in the clinical sever-
ity of patients’ conditions.

Second, it is possible that the weakening of the
survival advantage associated with admission to top-
ranked hospitals after aspirin and beta-blocker use
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was added to the regression model may have been
due to the fact that patients receiving these therapies
had less severe illnesses. However, by including var-
iables to indicate whether patients were candidates
for aspirin, beta-blocker, and reperfusion therapy in
the risk-stratification model, we limited this effect to
differences in the severity of illness within the cate-
gories of candidates for therapy and noncandidates.

Finally, we focused on mortality as a measure of
outcome. We did not assess other important outcomes
in the various groups of hospitals, such as functional
status or patients’ satisfaction.

Although our study shows “America’s Best Hos-
pitals” in a favorable light, it does not necessarily
confirm the ranking method used to generate this
list. Our finding of an association between top-ranked
hospitals and greater use of guideline-based thera-
pies for acute myocardial infarction does not imply
that the numerical rankings assigned to hospitals
represent meaningful differences in quality. Our re-
sults may simply show that prominent hospitals per-
form better than others with respect to selected in-
dicators of quality. Furthermore, our study pertains
to one diagnosis within a single specialty, and our
results may not be applicable to other cardiac diseas-
es or to other fields of medicine ranked in the list.
As a result, this study should not be interpreted as
endorsing the method used to generate the list of
“America’s Best Hospitals” as the best way to rank
hospitals according to the quality of care.
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