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ABSTRACT

BACKGROUND
The Hospital Quality Alliance (HQA) is the first initiative that routinely reports data on
hospitals’ performance nationally. Heretofore, such data have been unavailable.

METHODS

We used data collected by the Centers for Medicare and Medicaid Services on 10 indica-
tors of the quality of care for acute myocardial infarction, congestive heart failure, and
pneumonia. The main outcome measures were hospitals’ performance with respect to
each indicator and summary scores for each clinical condition. Predictors of a high lev-
el of performance were determined with the use of multivariable linear regression.

RESULTS

A total of 3558 hospitals reported data on at least one stable measure (defined as infor-
mation obtained from discharge data from at least 25 patients) during the first half of
2004. Median performance scores (expressed as the percentage of patients who satis-
fied the criterion) were at least 90 percent for 5 of the 10 measures but lower for the oth-
er 5. Performance varied moderately among large hospital-referral regions, with the
top-ranked regions scoring 12 percentage points (for acute myocardial infarction) to
23 percentage points (for pneumonia) higher than the bottom-ranked regions. A high
quality of care for acute myocardial infarction predicted a high quality of care for con-
gestive heart failure but was only marginally better than chance at predicting a high
quality of care for pneumonia. Characteristics associated with small but significant in-
creases in performance included being an academic hospital, being in the Northeast or
Midwest, and being a not-for-profit hospital.

CONCLUSIONS

Analysis of data from the new HQA national reporting system shows that performance
varies among hospitals and across indicators. Given this variation and small differences
based on hospitals’ characteristics, performance reporting will probably need to include
numerous clinical conditions from a broad range of hospitals.
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UMEROUS STUDIES HAVE NOW

shown that the quality of health care is

variable and often inadequate.-3 Initia-
tives to measure quality are an important focus for
policymakers who believe that measurement can
drive quality-improvement programs and guide the
choice of provider by consumers and payers.+>

For more than a decade, the National Committee
for Quality Assurance has published annual data on
the quality of care provided by health plans as mea-
sured by quality indicators in the Health Plan Em-
ployer Data and Information Set.® Until recently,
however, we have lacked any national database that
could provide analogous data on the quality of care
provided by hospitals. Recently, a consortium of
organizations, including the Centers for Medicare
and Medicaid Services (CMS), the Joint Commis-
sion on Accreditation of Healthcare Organizations
(JCAHO), the American Hospital Association, and
consumer groups such as the American Association
of Retired Persons, initiated an effort now called the
Hospital Quality Alliance (HQA) to fill this gap. Un-
der the HQA, hospitals nationwide report data to
the CMS on indicators of the quality of care for
acute myocardial infarction, congestive heart fail-
ure, and pneumonia. Both the CMS and the JCAHO
have collected data based on these indicators, al-
beit in some instances with slightly disparate
specifications. Different, limited versions of these
data became available on the Internet in late 2003
in the case of the CMS (at www.cms.hhs.gov) and
in July 2004 in the case of the JCAHO (at www.
qualitycheck.org). The national data from the
CMS first became publicly available for research
in November 2004.

Despite the intense effort that has gone into de-
fining and collecting these measures of quality, lit-
tle is known about how hospitals measure up. We
used the HQA data to answer four important ques-
tions: How well do hospitals perform on the basis
of these quality measures? How variable is perfor-
mance across regions, and more specifically, are
there certain local regions in which the level of per-
formance is consistently high or low? What is the
likelihood that a high level of performance in one
condition (e.g., acute myocardial infarction) pre-
dicts a high level of performance in other conditions
(e.g., congestive heart failure)? Finally, do certain
characteristics of hospitals, including profit status,
number of beds, presence or absence of academic
involvement, and geographic region, predict a high
level of performance?

METHODS

CONDITIONS AND MEASURES OF QUALITY
To initiate the reporting effort, the CMS selected
10 measures of the quality of care that have been
widely endorsed”-1° and that are considered valid
and feasible for immediate public reporting. These
10 measures reflect the quality of care for three
major clinical conditions: acute myocardial infarc-
tion, congestive heart failure, and pneumonia. There
were five measures of the quality of care for acute
myocardial infarction: the use or nonuse of aspi-
rin within 24 hours before or after arrival at the
hospital and at discharge, the use or nonuse of
a beta-blocker within 24 hours after arrival and at
discharge, and the use or nonuse of an angioten-
sin-converting—enzyme (ACE) inhibitor for left ven-
tricular systolic dysfunction. Two measures were
used for congestive heart failure: assessment of left
ventricular function and the use or nonuse of an
ACE inhibitor for left ventricular dysfunction. Three
measures were used for pneumonia: the timing of
initial antibiotic therapy, the presence or absence
of pneumococcal vaccination, and assessment of
oxygenation.

The Medicare Modernization Act, passed in
2003, established financial incentives for hospitals
to provide the CMS with data on these 10 indicators
of quality. On April 1, 2005, data became available
on the performance of hospitals with respect to
seven additional measures — three for acute myo-
cardial infarction, two for congestive heart failure,
and two for pneumonia. Because these seven addi-
tional measures were based on admissions during
only one quarter of 2004 and were available for rel-
atively few hospitals (fewer than 10 percent of hos-
pitals reported data on five of the seven measures
that were based on an adequate sample size), we de-
scribe their performance in the Supplementary Ap-
pendix (available with the full text of this article at
www.nejm.org) but chose not to include them in
our primary analyses.

All data collected by the HQA from every hospi-
tal are audited quarterly by the CMS Clinical Data
Abstraction Centers, which abstract and reanalyze
data from five charts per hospital per quarter. Spec-
ifications for the measures are provided in the Sup-
plementary Appendix.

PERFORMANCE DATA
HQA data on 10 quality indicators first became pub-
licly available on November 30, 2004, and were up-
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dated on April 1, 2005, to reflect hospital admis-
sions during the first half of 2004. For each of the 10
measures, a hospital’s score reflects the proportion
of patients who satisfied the criterion. We defined
any hospital performance measure that was based
on discharge data from at least 25 patients as a sta-
ble measure, to be consistent with the convention
of the CMS to refer to such a measure as reliable.

CHARACTERIZATION OF HOSPITALS

AND PERFORMANCE ON INDIVIDUAL INDICATORS
We linked the HQA data set to the database of the
American Hospital Association, which has infor-
mation on hospitals’ characteristics with respect to
profit status, number of beds, region, type of set-
ting (urban vs. rural), status of membership in the
Council of Teaching Hospitals, percentage of pa-
tients covered by Medicare and Medicaid, ratio of
nurses to patient-days (calculated by dividing the
number of nurses on staff by 1000 patient-days),
and presence or absence of an intensive care unit.

STATISTICAL ANALYSIS

We used chi-square tests and analysis of variance to
compare the characteristics of hospitals that report-
ed no data to the HQA with those that reported some
data for every measure but that were based on dis-
charge data for fewer than 25 patients and those that
reported adequate data for at least one measure. In
addition, t-tests with unequal variance were used to
compare performance measures between hospitals
with adequate sample sizes and hospitals with in-
adequate sample sizes. For each hospital, we used
both performance scores that were weighted (ac-
cording to the number of patients) and performance
scores that were unweighted and found that the dif-
ferences were similar in magnitude and direction.
Therefore, we chose to report unweighted mean per-
formance scores.

Factor Analysis and Creation of Summary Scores

To reduce the 10 performance measures to manage-
able summary scores, we performed factor analysis.
The factor analysis combined the five measures of
the quality of care for acute myocardial infarction
into a weighted average with almost identical
weightings. Therefore, for simplicity, we used an
equally weighted average of the five items as our
summary score for acute myocardial infarction.
Similar results for the congestive heart failure and
pneumonia measures led us to use equally weighted
summary scores for these two conditions as well.

Because Cronbach’s alpha (the degree of associa-
tion among the measures) showed a very strong cor-
relation (0.82) among the five measures for acute
myocardial infarction and because of the need to
retain as representative a sample of hospitals as pos-
sible, we also calculated a summary score for acute
myocardial infarction for hospitals that had stable
measures for four of the five indicators related to
acute myocardial infarction. This gave us a total of
1537 hospitals with summary scores for acute my-
ocardial infarction. Given lower Cronbach’s alpha
values for the two measures related to congestive
heart failure (0.60) and for the three pneumonia
measures (0.43), we included only the 1915 hospi-
tals that had stable measures for both indicators
related to congestive heart failure and the 3076
hospitals that had stable measures for all three
pneumonia items in our calculation of summary
scores for these two conditions.

Performance of Hospital-Referral Regions

We examined summary scores according to hos-
pital-referral regions, which are based on regional
markets for tertiary care and were previously de-
scribed in the Dartmouth Atlas of Health Care.11 In this
calculation, we combined all patients with any of the
three conditions who were treated in hospitals for
which we had hospital summary scores and chose
the 40 hospital-referral regions with the largest to-
tal numbers of patients. We then calculated an av-
erage summary score for each of the three clinical
conditions in each hospital-referral region by aver-
aging the summary scores of individual hospitals
within each region. We subsequently ranked all re-
gions according to their performance on quality
measures for each condition and calculated the dif-
ference (with 95 percent confidence intervals) in
performance between the top-ranked and bottom-
ranked regions. Finally, we calculated Spearman
correlation coefficients to determine how perfor-
mance in one condition was correlated with perfor-
mance in another condition across referral regions.

Predicting Quality across Conditions

We determined, on a hospital-by-hospital basis,
how performance in one condition related to per-
formance in other conditions. We used informa-
tion on the hospitals that had summary scores for
both acute myocardial infarction and congestive
heart failure and the hospitals that had summary
scores for both acute myocardial infarction and
pneumonia. For each comparison, we first catego-
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rized each hospital’s performance according to the
summary score for acute myocardial infarction. We
then calculated the proportion of hospitals in the top
decile, top quartile, bottom quartile, and bottom
decile of performance measures for acute myocar-
dial infarction that scored in the top quartile, top
half, or bottom quartile of performance measures
for each of the other two conditions (congestive
heart failure and pneumonia).

Hospital Characteristics and Performance

We examined whether four characteristics of hos-
pitals — profit status (for profit vs. not for profit),
academic status (member of the Council of Teach-
ing Hospitals vs. nonmember), number of beds,
and region of the country — that have previously
been found to be associated with the quality of hos-
pital carel2-14 were associated with performance
with respect to each of the three conditions. We built
separate multivariable linear regression models with
the summary scores for acute myocardial infarction,
congestive heart failure, and pneumonia as out-

comes. The models were simultaneously adjusted
for each of the four primary predictors as well as
other available characteristics that might be associ-
ated with performance: the proportion of patients
with Medicare insurance, the proportion of patients
with Medicaid insurance, the ratio of nurses to pa-
tient-days, the presence or absence of an intensive
care unit, and setting (urban vs. rural).

RESULTS

Of the 4203 hospitals in the HQA database, 4002
hospitals reported on at least one measure to the
CMS. The 201 hospitals that reported no data were
mostly specialty surgical centers and orthopedic
hospitals. A total of 444 hospitals reported only in-
formation that was based on discharge data from
fewer than 25 patients, and 3558 hospitals report-
ed information on one or more measures that was
based on discharge data from at least 25 patients
and thus considered stable. The three categories of
hospitals differed significantly in terms of size, geo-

Table 1. Characteristics of the Hospitals.*
Hospitals That
Hospitals That Reported Reported Only Hospitals That
=1 Stable Measure Nonstable Measures  Reported No Data

Characteristic (N=3558) (N=444) (N=201) P Valuey
No. of beds — no. (% of hospitals) <0.001

<100 1093 (31) 339 (76) 100 (50)

100-400 1908 (54) 51 (11) 15 (7)

>400 423 (12) 4(1) 0
Region — no. (% of hospitals) <0.001

West 1038 (29) 186 (42) 30 (40)

Midwest 828 (23) 142 (32) 59 (29)

South 1027 (29) 81 (18) 44 (22)

Northeast 627 (18) 21 (5) 16 (8)
For profit — no. (% of hospitals) 567 (16) 34 (8) 38 (19) <0.001
Member of COTH — no. (% of hos- 277 (8) 7(2) 0 <0.001

pitals)

Urban setting — no. (% of hospitals) 2209 (62) 92 (21) 63 (31) <0.001
Cardiac ICU — no. (% of hospitals) 1400 (39) 39 (9) 3(1) <0.001
Medical ICU — no. (% of hospitals) 2667 (75) 107 (24) 20 (10) <0.001
Medicare insurance (% of patients) 0.45+0.13 0.50+0.22 0.39+0.23 <0.001
Medicaid insurance (% of patients) 0.17+0.10 0.15+0.13 0.13£0.14 <0.001
No. of nurses/1000 patient-days 5.80+2.81 7.75+18.29 31.44+209.44 <0.001

* Plus—minus values are means +SD. Measures based on discharge data from at least 25 patients were defined as stable.
Matching AHA data were not available for all hospitals; therefore, percentages do not necessarily sum to 100. COTH de-
notes the Council of Teaching Hospitals, and ICU intensive care unit.

T P values are for the difference among the three categories of hospital.
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graphic region, status of membership in the Coun-
cil of Teaching Hospitals, presence of an intensive
care unit, and setting (Table 1).

The quality of care in the hospitals that reported
at least 1 stable measure was higher on 9 of the 10
measures than in hospitals that reported no stable
measures, although some of the differences were
small and not significant (Table 2). The quality of
care in the hospitals that reported at least 1 stable
measure varied widely across the 10 measures, from
a mean (£SD) of 98+5 percent for oxygenation as-
sessment to 43+27 percent for pneumococcal vac-
cination (Table 2 and Fig. 1). The median score was
at least 90 percent on four of the five performance
measures for acute myocardial infarction (all ex-
cept ACE-inhibitor therapy), neither of the two per-
formance measures for congestive heart failure, and
one of the three pneumonia measures (oxygenation
assessment).

SUMMARY SCORES AND PERFORMANCE
ACROSS HOSPITAL-REFERRAL REGIONS
Among the 1537 hospitals for which we could cal-
culate a summary score for acute myocardial infarc-
tion, the mean score was 89+6 percent. Similarly, the

mean summary score for congestive heart failure
among the 1915 hospitals that were included in the
analysis was 81+10 percent, and the mean pneumo-
nia score among the 3076 hospitals included in the
analysis was 71£11 percent.

Among the 40 largest hospital-referral regions
in the database, we found substantial gaps in mean
performance among the three conditions. The dif-
ference in the pneumonia composite score between
the top-ranked region in this respect (Oklahoma
City) and the bottom-ranked region (San Bernardi-
no, Calif.) was 23+4 percentage points, the gaps
between the top- and bottom-ranked performers
for acute myocardial infarction (12+4 percentage
points) and the top- and bottom-ranked performers
for congestive heart failure (21£5 percentage points)
were smaller (Table 3). There was a moderate corre-
lation between the performance of a hospital-refer-
ral region with respect to acute myocardial infarc-
tion and its performance with respect to congestive
heart failure (Spearman correlation coefficient, 0.72;
P<0.001) but a lower correlation between the per-
formance of a region with respect to acute myocar-
dial infarction and its performance with respect to
pneumonia (Spearman correlation coefficient, 0.45;

Table 2. Mean Performance Scores.*

Measure

Acute myocardial infarction
Aspirin at admission
Aspirin at discharge
ACE inhibitor for left ventricular dysfunction
Beta-blocker at admission
Beta-blocker at discharge
Congestive heart failure
Assessment of left ventricular function
ACE inhibitor for left ventricular dysfunction
Pneumonia
Oxygenation assessment
Pneumococcal vaccination

Timing of initial antibiotic therapy

Hospitals That Reported
Hospitals That Reported Only Nonstable
>1 Stable Measure Measures
(N=3558) (N=444) P Value
percent

92+12 81+33 <0.001
87+19 76+36 <0.001
75426 64+45 0.06
85+20 75+35 <0.001
84+19 72+36 <0.001
80+18 58+33 <0.001
74420 71+36 0.18
98+5 95+15 <0.001
43+27 38+35 0.001
72£13 77+23 <0.001

* Plus—minus values are means +SD. Scores reflect the percentage of patients who met the criterion. ACE denotes angio-
tensin-converting enzyme. Stable is defined as any performance measure that is based on discharge data from at least 25

patients.
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Figure 1. Distribution of Performance Scores for the 10 Core Measures of the Quality of Care for Acute Myocardial Infarc-
tion (Panels A, B, C, D, and E), Congestive Heart Failure (Panels F and G), and Pneumonia (Panels H, I, and ).

AMI denotes acute myocardial infarction, ACE angiotensin-converting enzyme, LV left ventricular, and CHF congestive
heart failure.

P=0.004) and a lower correlation still between the PREDICTING QUALITY ACROSS CONDITIONS
performance of a region with respect to congestive WITHIN HOSPITALS

heart failure and its performance with respect to Performance scores for acute myocardial infarction
pneumonia (Spearman correlation coefficient, 0.15; closely predicted performance scores for congestive
P=0.35). heart failure but not for pneumonia. Seventy-three

N ENGL J MED 353;3 WWW.NEJM.ORG JULY 21, 2005

Downloaded from www.nejm.org on November 10, 2009 . For personal use only. No other uses without permission.
Copyright © 2005 Massachusetts Medical Society. All rights reserved.



QUALITY OF HOSPITAL CARE

G CHF: ACE Inhibitor for LV Dysfunction
(1915 hospitals)

100~

)

S 80+

Q.

8

T 60

G

[}

& 40

s

c

g 207 HH

(7]

g ol []
T T T T T T

)

Percentage of Patients Meeting Criterion

H Pneumonia: Oxygenation Assessment
(3484 hospitals)

100
80
60
40

20

Percentage of Hospitals

0 T T T T T T T I T
SO PS SO PO
7/

v s AN el AN
Q\,\f\/\,‘)\b},%\b\/\\%\qx

Percentage of Patients Meeting Criterion

| Pneumonia: Pneumococcal Vaccination
(3079 hospitals)

100-
2

8 g0

a

w

(=]

T 60

L

o

8 40

]

T

S 204

(7]

o HHH'T”T'“'T"T"T‘T

Percentage of Patients Meeting Criterion

J Pneumonia: Timing of Initial Antibiotic Therapy
(3459 hospitals)

100-
A
£ g0+
Q.
7]
(=]
I 60
G
o
8 40-
s
f =
: " HHI_I
(7]
= =[]
T T T T T T

T T T ,T|
PRIV VAN S
Q \,\ .—\/\/ ,"\, Y (,;\, [ /\\, %\ o)\/

Percentage of Patients Meeting Criterion

percent of hospitals that were in the top decile of
performance scores for acute myocardial infarction
were in the top quartile of performance scores for
congestive heart failure, and 91 percent of such hos-
pitals were in the top half of performance scores for
congestive heart failure, whereas less than 1 percent
were in the bottom quartile (Table 4). However,
only 33 percent of hospitals in the top decile of per-
formance scores for acute myocardial infarction
were in the top quartile of performance scores for
pneumonia, and 41 percentwere in the bottom half.

CHARACTERISTICS AND PERFORMANCE

OF HOSPITALS

We subsequently examined the relationship be-
tween performance scores and hospitals’ academic
status (as reflected by membership or nonmember-
ship in the Council of Teaching Hospitals), profit
status, geographic region, and number of beds (Ta-
ble 5). We found that after adjustment for potential
confounders (as well as the other variables of inter-
est), academic hospitals had higher performance
scores for acute myocardial infarction than nonaca-

demic hospitals (91 percentvs. 89 percent, P<0.001)
and congestive heart failure (85 percentvs. 81 per-
cent, P<0.001), but lower scores for pneumonia (69
percentvs. 71 percent, P=0.02). Not-for-profit hos-
pitals had significantly higher scores for all three
conditions than did for-profit hospitals, and there
were significant regional differences in scores for
each of the three conditions, with the Midwest and
Northeast outperforming the West and South. The
number of beds was significantly associated only
with the pneumonia scores (P=0.001), with the
smallest hospitals having the highest scores.

DISCUSSION

We evaluated the national HQA data set launched
by the CMS and found that the quality of care in
American hospitals varied greatly according to the
indicator of quality and the condition. For five of
the quality indicators — especially those for acute
myocardial infarction — half the hospitals scored
above 90 percent. However, the level of performance
with respect to other measures of quality was much
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Top-ranked
Boston
Minneapolis
Kansas City, Mo.
Albany, N.Y.
Indianapolis
Bottom-ranked
Little Rock, Ark.
Orlando, Fla.
Miami

Memphis, Tenn.

Hospital-Referral Region

San Bernardino, Calif.

Table 3. The Top-Ranked and Bottom-Ranked Performances in Measures of the Quality of Care for AMI, CHF, and Pneumonia
among the 40 Largest Hospital-Referral Regions.*
AMI No. of Hospital- CHF No. of Hospital- Pneumonia  No. of
Score Hospitals  Referral Region Score Hospitals Referral Region Score Hospitals
% % %
Top-ranked Top-ranked
95 39 Boston 89 39 Oklahoma City 82 32
94 37 Detroit 88 14 Indianapolis 79 31
94 39 Baltimore 87 21 Kansas City, Mo. 78 35
93 21 Camden, N.J. 87 21 Camden, N.J. 78 20
92 33 Cleveland 86 24 Knoxville, Tenn. 77 26
Bottom-ranked Bottom-ranked
86 31 San Diego, Calif. 77 22 Miami 63 26
86 22 Nashville 76 37 Chicago 61 29
85 26 Orlando, Fla. 74 22 San Diego, Calif. 60 21
84 26 Little Rock, Ark. 69 28 Los Angeles 60 66
83 21 Lexington, Ky. 68 30 San Bernardino, Calif. 59 19

* AMI denotes acute myocardial infarction, and CHF congestive heart failure.

272

lower. There was substantial variability in the qual-
ity of care provided by hospitals in different metro-
politan areas. A high quality of care for acute myo-
cardial infarction closely predicted a high quality of
care for congestive heart failure but not for pneu-
monia. There were significant but small differenc-
es in performance between academic and nonaca-
demic hospitals and for-profit and not-for-profit
hospitals, as well as among hospitals in various geo-
graphic regions, but there was no consistent asso-
ciation between performance and the size of the
hospital.

The HQA is the first national public reporting
system that provides detailed performance data for
each hospital. All but 1 of the 10 quality indicators
we evaluated (oxygenation assessment) were exam-
ined previously in a state-level analysis by Jencks and
colleagues using data on Medicare beneficiaries
from 2000 through 2001.1 We found that the level
of performance was higher than that described by
Jencks et al. for all but one measure (the timing of
initial antibiotic therapy in patients with pneumo-
nia), which is consistent with the results of Wil-
liams et al.,> whose findings in this issue of the
Journal demonstrate temporal improvements in
performance using comparable data reported to
JCAHO. The variability in performance for differ-
ent quality indicators may be due to several impor-
tant factors, including the length of time the pro-

N ENGL J MED 353;3 WWW.NEJM.ORG

cess measure has been considered high quality, the
importance that clinicians place on the measure,
and the difficulty in providing the specific aspect of
appropriate care. Further studies of these issues
will be critical to future efforts to improve the qual-
ity of health care.

Our findings indicate that quality measures had
only moderate predictive ability across the three con-
ditions. Although a high quality of care for acute my-
ocardial infarction predicted a high quality of care
for congestive heart failure, the former was only
marginally better than chance at identifying a high
quality of care for pneumonia. These data do not
provide support for the notion that “good” hospi-
tals are easy to identify or consistent in their perfor-
mance across conditions. Our data suggest that eval-
uations of hospitals’ performance will most likely
need to be based on a large number of conditions.

On the basis of the literature, one might predict
that the quality of care would be higher in large,
academically oriented, 1017 not-for-profit18:19 hos-
pitals. However, we found moderate associations
between these characteristics and hospitals’ per-
formance. The quality of care in teaching hospitals
has been an especially controversial topic, since care
in such hospitals costs much more than care in non-
teaching institutions. Our data, based on a limited
number of measures but on a much larger sample
of hospitals than in most previous studies, suggest
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Table 4. Ability of Performance Scores for AMI to Predict High Performance Scores for CHF and Pneumonia.*
Performance Score for AMI Performance Score for CHF Performance Score for Pneumonia
Top Bottom Top Bottom
Quartile  Top Half Quartile Quartile  Top Half Quartile
percent percent
Top decile 73 91 <1 33 59 25
Top quartile 60 85 4 26 54 27
Bottom quartile 5 19 51 8 28 39
Bottom decile 2 10 64 4 18 50

3

Deciles and quartiles refer to hospital ranking. AMI denotes acute myocardial infarction, and CHF congestive heart failure.

Table 5. Adjusted Performance Scores for AMI, CHF, and Pneumonia, According to Select Characteristics
of the Hospitals.*
AMI CHF Pneumonia
Characteristic of Hospital Score P Value Score P Value Score P Value
% % %
Academic status <0.001 <0.001 0.02
Member of COTH 91 85 69
Not a member of COTH 89 81 71
Profit status 0.03 <0.001 0.02
For profit 88 80 70
Not for profit 90 82 71
Region <0.001 <0.001 <0.001
West 89 80 70
Midwest 91 83 74
South 88 81 71
Northeast 90 83 71
No. of beds 0.74 0.23 0.001
<100 beds 89 81 72
100-400 beds 89 82 71
>400 beds 90 81 70

3

Values were adjusted by means of linear regression for each of the other three primary predictor variables as well as for

the proportion of patients with Medicare insurance, the proportion of patients with Medicaid insurance, the ratio of
nurses to patient-days, the presence or absence of an intensive care unit, and location (urban vs. rural). AMI denotes
acute myocardial infarction, CHF congestive heart failure, and COTH the Council of Teaching Hospitals.

that the extra money spent on teaching institutions
does not necessarily buy a higher quality of some
important components of care. Of course, the train-
ing function of teaching hospitals is important in
itself. The moderate differences in performance as-
sociated with hospitals’ characteristics suggest the
need to target a large breadth of hospitals for im-
provements in the quality of care.

Our study has important limitations. First, we

could evaluate only 10 measures of the quality of
care for three clinical conditions, although these
conditions account for 15 percent of Medicare ad-
missions. The CMS plans to expand the HQA data-
base to include additional conditions. Second, our
data on hospitals’ characteristics do not provide po-
tentially important details, such as a hospital’s man-
agement structure or quality-management pro-
grams that might be associated with a high level of
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performance. Finally, our analyses provide results
on process measures and not on patient outcomes.

In summary, we found that the quality of hos-
pital care in the United States varies widely across
different indicators of quality and that individual
hospitals vary in their performance according to in-
dicators and conditions. Although the public report-
ing of quality measures in the HQA database repre-
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