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ABSTRACT

BACKGROUND
The emergence of specialty hospitals focusing on narrow procedural areas has gener-
ated controversy, although little is known about their quality.

METHODS

We conducted a retrospective cohort study of 42,737 Medicare beneficiaries who under-
went percutaneous coronary intervention (PCI) and 26,274 who underwent coronary-
artery bypass grafting (CABG) during 2000 and 2001 in specialty cardiac hospitals (15
for PCI and 15 for CABG) and general hospitals (82 for PCI and 75 for CABG) in the
same markets. Administrative data were used to compare patients’ characteristics, hos-
pital procedural volumes, and patient outcomes.

RESULTS

Patients undergoing PCI or CABG in specialty hospitals were less likely to have coexist-
ing conditions than those being treated at general hospitals and were less likely to have
had an acute myocardial infarction (P<0.001). The better health of the patients at spe-
cialty hospitals than of those at general hospitals was reflected by the lower mean pre-
dicted risk of death (2.1 percent vs. 3.1 percent for PCI and 5.0 percentvs. 5.8 percent
for CABG; P<0.001 for each comparison). Mean volumes of PCI and CABG procedures
in 2000 and 2001 were higher in specialty hospitals than in general hospitals (799 vs.
375 PCI procedures, P<0.001; and 571 vs. 236 CABG procedures, P<0.001). The unad-
justed rate of death during the index hospitalization or within 30 days after admission
was lower in specialty hospitals than in general hospitals (2.1 percentvs. 3.2 percent for
PCIand 4.7 percentyvs. 6.0 percent for CABG; P<0.001 for both comparisons). In multi-
variate analyses adjusted for patients’ characteristics, the odds ratio for death after PCI
in specialty hospitals and general hospitals was similar (0.89; 95 percent confidence
interval, 0.69 to 1.15; P=0.39), but the odds ratio for death after CABG was lower in
specialty hospitals than in general hospitals (0.84; 95 percent confidence interval, 0.72
to 0.99; P=0.05). In stratified analyses comparing specialty and general hospitals with
similar volumes, differences in mortality were not significant.

CONCLUSIONS

The lower unadjusted mortality rate after cardiac revascularization in specialty cardiac
hospitals is accounted for by their healthier patients and higher procedural volumes.
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CARDIAC CARE IN SPECIALTY AND GENERAL HOSPITALS

PECIALTY HOSPITALS PROVIDE CARE TO

specific populations of patients.* Although

women’s and children’s hospitals have ex-
isted for decades, the development of specialty
hospitals with a focus on narrow procedural areas
has recently accelerated.?* Proponents of specialty
hospitals cite specialization as an opportunity to
improve care and reduce costs.> However, oppo-
nents argue that such hospitals focus on lucrative
procedures and seek low-risk patients. On the ba-
sis of these concerns, the 2003 Medicare Act was
passed, which placed an 18-month moratorium on
further development of specialty hospitals.®

Despite these concerns, there are limited data
comparing specialty and general hospitals. More-
over, available analyses have led to conflicting
conclusions™”-® and no study has comprehensive-
ly compared patients’ characteristics (e.g., demo-
graphic characteristics and presence or absence of
coexisting illnesses), overall health, and outcomes
between specialty and general hospitals.

We conducted a retrospective cohort study of
Medicare beneficiaries to compare demographic
and socioeconomic characteristics, the number of
coexisting illnesses, the length of hospitalization,
and risk-adjusted mortality among patients who
underwent percutaneous coronary intervention
(PCI) or coronary-artery bypass grafting (CABG) in
specialty cardiac and general hospitals in the same
geographic regions. We hypothesized that as com-
pared with general hospitals, specialty hospitals
would care for patients who resided in more afflu-
ent areas and had fewer coexisting illnesses and
would have greater procedural volumes, shorter
hospital stays, and lower mortality rates.

METHODS

DATA COLLECTION

Consecutive Medicare beneficiaries 65 years of age
or older who underwent PCI (552,638 patients) or
CABG (335,255 patients) during 2000 and 2001
were identified from the Medicare Provider and
Analysis Review (MedPAR) Part A public-use files
on the basis of the International Classification of Dis-
eases, Ninth Revision, Clinical Modification (ICD-9-CM)
procedure codes (36.01, 36.02, 36.05, and 36.06
for PCI and 36.10 through 36.19 for CABG). The
Part A files contain abstracted discharge data for
Medicare patients discharged from acute care hos-

pitals with the exception of Medicare managed-
care enrollees.® Data include demographic infor-
mation; ZIP Code and state of residence; primary
and secondary diagnoses and procedures, as re-
flected by the ICD-9-CM codes; admission source
(e.g., emergency department); admission and dis-
charge dates; discharge disposition; date of death up
to three years after discharge; and a six-digit unique
hospital identifier. Socioeconomic measures, in-
cluding median home values and per capita income,
were determined at the ZIP Code level for each pa-
tient by linking the ZIP Code of residence with ZIP
Code-specific data from the 2000 U.S. Census.°

Each hospital performing PCI or CABG was as-
signed to 1 of 307 unique hospital-referral regions
(HRRs) with the use of algorithms available from
the Dartmouth Atlas of Health Care.* HRRs represent
distinct regional markets for cardiac care. The HRR
algorithms map each ZIP Code in the United States
to the specific HRR in which the highest proportion
of patients residing in the ZIP Code receive cardio-
vascular care. We excluded patients treated at hos-
pitals that could not be matched to an HRR (4953
patients [0.9 percent of eligible patients] in 25 hos-
pitals performing PCI and 2914 patients [0.9 per-
cent] in 19 hospitals performing CABG). Additional
hospital-level information was obtained from the
2000 survey of the American Hospital Association,
including whether a hospital was a member of the
Council of Teaching Hospitals, the type of owner-
ship (for profit vs. not for profit), and total admis-
sions.*?

DEFINITION OF SPECIALTY CARDIAC HOSPITALS
AND GENERAL HOSPITALS

Although no standard approach exists to define
specialty cardiac hospitals, a study by the General
Accounting Office identified 17 specialty cardiac
hospitals by selecting hospitals with the highest
ratio of cardiac admissions to total admissions.*
We modified this approach by developing an index
of cardiac specialization, defined as the proportion
of total Medicare admissions categorized in Medi-
cal Diagnostic Category (MDC) 5 (diseases of the
circulatory system). The specialty index was used to
identify the 50 hospitals performing PCI and CABG
with the greatest degree of cardiac specialization
(i.e., the highest specialty-index ratio). We then ex-
cluded from this group all 29 hospitals that provid-
ed obstetrical care, general pediatric services, or
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both because obstetrical and pediatric patients are
typically notincluded in the Medicare data on which
the specialty hospital index was based. Of the re-
maining 21 hospitals, we excluded all 6 hospitals
that offered a comprehensive array of services (e.g.,
orthopedic surgery, oncology, and psychiatry) to
adults. The provision of such services was deter-
mined from a review of hospital Web sites, a review
of the data from the 2000 survey of the American
Hospital Association, and telephone calls (by two
of us) to hospital admissions departments for ad-
ditional clarification when necessary. Finally, the
status of each of the 15 cardiac specialty hospitals
that were identified (see the Supplementary Appen-
dix, available with the full text of this article at
www.nejm.org) was verified by means of a review
of hospital Web sites, confirmatory telephone calls,
or both.

We identified a primary comparison group of
general hospitals by selecting all hospitals perform-
ing PCI or CABG in the same HRRs as the 15 spe-
cialty hospitals. This group was limited to hospitals
within the same HRRs to account for regional vari-
ations in care.*®*In addition, a secondary compar-
ison group of general hospitals that specialize in
cardiac procedures was identified by selecting the
35 hospitals with high values for the cardiac special-
ty index that did not meet the criteria for a specialty
cardiac hospital.

RISK ADJUSTMENT

We developed multivariate models that included pa-
tients’ characteristics in the MedPAR database that
are risk factors for death after PCI and CABG.*>*8
Candidate variables (39 for PCI and 42 for CABG)
for the models included demographic factors, socio-
economic measures, admission source (emergency
room, transfer from another acute care hospital, or
other), surgical priority (emergency, urgent, or elec-
tive), prevalence of coexisting conditions, and ad-
ditional clinical factors reflecting the urgency of PCI
or CABG (e.g., primary diagnosis of acute myocar-
dial infarction or PCI or CABG performed on the
same day as cardiac catheterization).

We used the entire national MedPAR database
to develop risk-adjustment models for PCI and
CABG. Candidate variables associated with mortal-
ity in bivariate analyses with a P value of less than
0.05 were entered into stepwise logistic-regression
models; variables were retained in the model if they
were independently associated with a risk of death

at a P value of less than 0.01. The discriminatory
ability of the model was evaluated by means of the
¢ statistic, and the accuracy of calibration was as-
sessed with the use of the Hosmer-Lemeshow sta-
tistic.1%2° Risk-adjusted models for PCI (c statis-
tic=0.83) and CABG (c statistic=0.74) contained
21 and 22 variables, respectively, of which 18 were
common to both models (see the Supplementary
Appendix). These models were used to provide es-
timates of the predicted risk of death for each pa-
tient in the study.

STATISTICAL ANALYSIS

Differences in demographic characteristics, socio-
economic status, prevalence of coexisting condi-
tions, unadjusted mortality rates, the predicted risk
of death, and the length of hospitalization between
patients in specialty hospitals and those in general
hospitals in the same HRRs were compared with
the use of the chi-square statistic or Wilcoxon’s
signed-rank test. Characteristics of specialty and
general hospitals (e.g., volume of PCI and CABG
procedures and teaching status) were assessed with
the use of similar tests. The length of each patient’s
hospitalization was log-transformed and compared
between specialty and general hospitals with the use
of linear regression to adjust for differences in pa-
tients’ characteristics.

Mortality was defined as death during the index
hospitalization or within 30 days after admission.
Generalized estimating equations were used to
compare mortality rates in specialty and general
hospitals to account for clustering of patients with-
in hospitals.?>?? Sequential analyses were adjust-
ed first for the patients’ characteristics identified
above and then for procedural volume.

Additional analyses compared mortality in spe-
cialty and general hospitals with similar procedural
volumes. For these analyses, hospitals performing
200 or fewer procedures were excluded (2 specialty
and 30 general hospitals for PCI and 2 specialty and
43 general hospitals for CABG). The remaining
hospitals were then classified as either low volume
(201 to 650 procedures performed in 2000 and
2001) or high volume (more than 650 procedures).
Lastly, we conducted secondary analyses that com-
pared patients’ characteristics, hospitals’ character-
istics, and mortality in the 15 specialty cardiac hos-
pitals and the 35 specialized general hospitals.

All reported Pvalues are two-tailed, with P values
of less than 0.05 considered to indicate statistical
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significance. All analyses were performed separate-
ly for PCI and CABG with the use of Stata SE soft-
ware (version 8.0).

RESULTS

PCI

The 15 specialty hospitals performed 11,983 PCI
procedures, and the 82 general hospitals performed
30,754 procedures. There were clinically small but
statistically significant differences in age, sex, and
race or ethnic group between patients who under-

went PCI in specialty hospitals and those who did
so in general hospitals (Table 1). Patients who were
treated at specialty hospitals resided in ZIP Code
areas with higher per capita incomes and housing
values than did patients who were treated at gener-
al hospitals.

Patients who underwent PCI in specialty hospi-
tals were less likely than those who underwent PCI
in general hospitals to have chronic renal failure,
diabetes with complications, or congestive heart
failure but were more likely to have peripheral vas-
cular disease or cerebrovascular disease (Table 1).

Table 1. Characteristics of Patients Who Underwent PCI or CABG in Specialty Cardiac Hospitals or General Hospitals.*
Characteristic PCI CABG
Patients in Patients in Patients in Patients in
Specialty Hospitals General Hospitals P Specialty Hospitals General Hospitals P
(N=11,983) (N=30,754)  Value (N=8563) (N=17,711)  Value
Demographic
Age —yr 74.7+6.2 74.9+6.4 0.002 74.6+5.8 74.4+5.8 0.002
Female sex — no. (%) 4,704 (39.3) 12,907 (42.0)  <0.001 2963 (34.6) 6,195 (35.0) 0.35
Race or ethnic group — no. (%)
Non-Hispanic white 11,091 (92.6) 27,448 (89.3) <0.001 7930 (92.6) 16,057 (90.7) <0.001
Black 252 (2.1) 1273 (41)  <0.001 183 (2.1) 584 (3.3)  <0.001
Other or unknown 640 (5.3) 2,033 (6.6)  <0.001 450 (5.3) 1,070 (6.0)  <0.001
Socioeconomic
Home value — $ 143,430+£100,700  135,600+90,530 <0.001 141,360+£107,920  127,660+84,880 <0.001
Per capita income — $ 22,290+9,720 22,066+9,360 0.03 22,060+10,080 21,580+8,930 <0.001
Coexisting conditions
Chronic renal failure — no. (%) 192 (1.6) 869 (2.8) <0.001 236 (2.8) 546 (3.1) 0.008
Diabetes — no. (%) 2,896 (24.2) 7,714 (25.1)  0.05 2233 (26.1) 4,743 (26.8) 0.23
With complications 180 (1.5) 685 (2.2) <0.001 197 (2.3) 516 (2.9) 0.004
Congestive heart failure — no. (%) 1,492 (12.5) 4,986 (16.2)  <0.001 1845 (21.5) 4,209 (23.8)  <0.001
Coagulopathy — no. (%) 120 (1.0) 492 (1.6)  <0.001 374 (4.4) 1,141 (6.4) <0.001
Peripheral vascular disease — no. (%) 968 (8.1) 2,304 (7.5) 0.04 797 (9.3) 1,503 (8.5) 0.03
Cerebrovascular disease — no. (%) 532 (4.4) 1,120 (3.6) <0.001 1043 (12.2) 1,785 (10.1) <0.001
Admission
Emergency department — no. (%) 1,945 (16.2) 8,592 (27.9)  <0.001 965 (11.3) 3,470 (19.6) <0.001
Acute myocardial infarction — no. (%) 2,342 (19.5) 8,589 (27.9)  <0.001 1367 (16.0) 3,709 (20.9) <0.001
Surgical priority — no. (%)
Emergency 3,550 (29.6) 9,217 (30.0)  0.42 2377 (27.8) 3,721 (21.0)  <0.001
Urgent 2,821 (23.5) 10,840 (35.2)  <0.001 1695 (19.8) 5,994 (33.8)  <0.001
Elective 5,612 (46.8) 10,697 (34.8)  <0.001 4491 (52.4) 7,996 (45.1)  <0.001
Predicted risk of death — % 2.1+3.4 3.1+5.1 <0.001 5.0+4.8 5.8+6.0 <0.001
* Plus—minus values are means +SD.
T Race or ethnic group was self-assigned.
i Prognostic models were used to estimate the risk of death (see the Supplementary Appendix).
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In addition, patients who underwent PCI in spe-
cialty hospitals were less likely to be admitted from
the emergency department or with an acute myo-
cardial infarction but were more likely to have pro-
cedures classified as elective (P<0.001 for both
comparisons). The mean predicted risk of death
was lower among patients who underwent PCI in
specialty hospitals than among those who under-
went PCI in general hospitals (2.1 percent vs. 3.1
percent, P<0.001).

CABG
The 15 specialty hospitals performed 8563 CABG
procedures, and the 75 general hospitals performed
17,711 procedures. As with PCI, there were clini-
cally small but statistically significant differences
between groups in age and race or ethnic group,
and patients who underwent CABG in specialty hos-
pitals resided in ZIP Code areas with higher per
capita incomes and housing values than those who
underwent CABG in general hospitals (Table 1).
Patients who underwent CABG in specialty hos-
pitals also had lower rates of coexisting conditions,
but not of vascular disease, and were less likely
than those who underwent CABG in general hos-
pitals to be admitted from the emergency depart-
ment or with an acute myocardial infarction (P<
0.001 for both comparisons). Patients treated at
specialty hospitals were significantly more likely
than those treated at general hospitals to undergo
emergency or elective surgery (P<0.001 for all com-
parisons). The mean predicted risk of death was
also lower among patients who underwent CABG

in specialty hospitals than among those who did so
in general hospitals (5.0 percent vs. 5.8 percent,
P<0.001).

CHARACTERISTICS OF THE HOSPITALS

Ofthe 15 specialty hospitals, 7 were located in three
states: 3 in Arizona, 2 in California, and 2 in Texas.
The mean procedural volume in 2000 and 2001 was
higher in specialty hospitals than in general hospi-
tals for both PCI (799 vs. 375 procedures, P<0.001)
and CABG (571 vs. 236 procedures, P<0.001) (Ta-
ble 2). In addition, specialty hospitals performing
PCI and CABG were more likely to be for-profit
hospitals.

OUTCOMES OF PCI AND CABG
The unadjusted rate of death after PCI was lower
in specialty hospitals than in general hospitals (2.1
percent vs. 3.2 percent, P<0.001; unadjusted odds
ratio for death, 0.66) (Table 3). However, the odds
ratio for death after PCI among patients in special-
ty hospitals, as compared with patients in gener-
al hospitals, was not significant after adjustment
for patients’ characteristics (0.89; 95 percent con-
fidence interval, 0.69 to 1.15; P=0.39) and for
patients’ characteristics and procedural volume
(1.05; 95 percent confidence interval, 0.83 to 1.32;
P=0.68). The odds ratios for death were also simi-
lar between specialty and general hospitals within
the low-volume and high-volume strata, after ad-
justment for patients’ characteristics.

The percentages of patients who underwent
CABG on the same day as PCI (a potential marker

Table 2. Characteristics of Specialty Cardiac Hospitals and General Hospitals Performing PCl and CABG.*

Characteristic

Specialty
Hospitals
(N=15)

No. of procedures in 2000-2001 799+700
No. of Medicare admissions in 2000-2001  4771+4532

No. of hospital admissions in 2000 7146+5668

Length of stay — days 3.2£4.0

Proportion of total Medicare admissions 0.71£0.12
in MDC 5 2000-2001

Major teaching hospitals — no. (%) 0

For-profit ownership — no. (%) 12 (80)

PCI CABG

General Specialty General

Hospitals p Hospitals ~ Hospitals p
(N=82)  Value  (N=15) (N=75)  Value

375+339  <0.001 571+532 236+217  <0.001
9561+5217 0.001 4771+4532  9748+5326  0.001
17,543+9638 0.004  7146+5668 17,938+9756  0.003

3.9+50 <0.001 10.5:¢9.2  11.1x10.4 <0.001
0.28:0.06 <0.001 071012  0.28+0.06 <0.001
15 (18) 0.07 0 14 (19) 0.07

14(17)  <0.001 12 (80) 14(19)  <0.001

* Plus—minus values are means +SD. MDC 5 denotes Medical Diagnostic Category 5.
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of PCI complications) were similar in specialty and
general hospitals (0.4 percent and 0.5 percent, re-
spectively; P=0.48), as were the percentages of pa-
tients in specialty hospitals who underwent CABG
after PCI but before discharge (1.0 percent and 1.2
percent, respectively; P=0.25).

The unadjusted rate of death from CABG was
lower in specialty than in general hospitals (4.7 per-
cent vs. 6.0 percent, P<0.001), with an unadjusted
odds ratio for death of 0.77 (Table 3); after adjust-
ment for patients’ characteristics, the odds ratio
was 0.84 (95 percent confidence interval, 0.72 to
0.99; P=0.05). This difference was no longer sig-
nificant after adjustment for procedural volume.
The odds ratios for death were also similar in spe-
cialty and general hospitals within the low-volume
and high-volume strata, after adjustment for pa-
tients’ characteristics.

The mean length of hospitalization was shorter
among patients in specialty hospitals than among
those in general hospitals after either PCI (3.2 vs.
3.9 days, P<0.001) or CABG (10.5 vs. 11.1 days,
P<0.001). However, after adjustment for patients’
characteristics, differences in the length of stay be-
tween patients in specialty hospitals and those in
general hospitals were no longer significant for PCI
(4 percent shorter in specialty hospitals; 95 percent
confidence interval, —15 to 7; P=0.45) or CABG
(3 percent shorter; 95 percent confidence interval,
—14to 7; P=0.50).

Secondary analyses comparing the 15 specialty
cardiac hospitals and the 35 general hospitals that
specialized in cardiac procedures yielded results that
were similar to those of the primary analyses. For
example, as compared with general hospitals, spe-
cialty hospitals admitted a smaller percentage of
patients with acute myocardial infarction for PCI
(19.5 percent vs. 22.2 percent, P<0.001) or CABG
(16.0 percent vs. 19.3 percent, P<0.001). The pre-
dicted risk of death after PCI was lower among pa-
tients in specialty hospitals than among those in
general hospitals that specialized in cardiac proce-
dures (2.1 percentvs. 2.3 percent, P=0.01), but the
predicted risk of death after CABG was similar in
the two types of hospitals (5.0 percent and 5.2 per-
cent, respectively; P=0.24).

The proportion of Medicare admissions catego-
rized as MDC 5, a measure of cardiac specializa-
tion, was greater for the 15 specialty cardiac hospi-
tals than for the 35 specialized general hospitals
(0.71 vs. 0.46, P<0.001). The mean volume of PCI
procedures was lower in specialty hospitals than in

general hospitals that specialized in cardiac proce-
dures (799 vs. 1366, P=0.02), but the volume of
CABG procedures was similar in the two types of
hospitals (571 and 795, respectively; P=0.15). The
specialty hospitals were less likely than specialized
general hospitals to be major teaching hospitals
(0 percent vs. 29 percent, P=0.02) and were more
likely to be for-profit hospitals (80 percent vs. 20
percent, P<0.001). Finally, the odds ratio for death
after PCI or CABG was similar in specialty hospi-
tals and specialized general hospitals, after adjust-
ment for patients’ characteristics (PCI, 1.07; 95 per-
cent confidence interval, 0.81 to 1.43; P=0.62;
CABG, 0.89; 95 percent confidence interval, 0.71
to 1.23; P=0.34) and after adjustment for both pa-
tients’ characteristics and procedural volume (PCI,
1.07; 95 percent confidence interval, 0.78 to 1.46;
P=0.68; CABG, 0.87; 95 percent confidence interval,
0.72t0 1.06; P=0.29).

DISCUSSION

Our findings confirm several of our a priori hypoth-
eses. First, patients who underwent PCI or CABG
in specialty hospitals were less likely than those who
underwent such procedures in general hospitals to
be admitted on an emergency basis or with an acute
myocardial infarction, had a lower predicted risk of
death, and tended to have fewer coexisting condi-
tions, as reflected by hospital claims data. These
findings support the assertion that specialty hospi-
tals attract healthier patients.?>2* Patients in spe-
cialty hospitals also resided in ZIP Code areas with
somewhat higher socioeconomic status, as evi-
denced by higher mean home values and higher per
capita income.

Second, specialty hospitals had greater proce-
dural volumes for both PCI and CABG and had
lower unadjusted mortality rates. Third, differences
in mortality were no longer statistically significant
after adjustment for procedural volume and pa-
tients’ characteristics. Although the subgroup analy-
ses may have lacked the statistical power to exclude
aclinically meaningful difference (e.g., 15 to 20 per-
cent) in mortality, especially among low-volume
CABG hospitals, our findings suggest that out-
comes may be similar in specialty and general hos-
pitals that have similar volumes. Moreover, the find-
ing of similar adjusted mortality rates in analyses
comparing specialty hospitals and general hospitals
specializing in cardiac procedures provides further
support for this conclusion.
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Table 3. Unadjusted and Adjusted Odds Ratios for Death after PCl or CABG among Patients In Specialty Hospitals,
as Compared with Patients in General Hospitals.*

Variable

All hospitals
Specialty
No. of patients
No. of hospitals
General
No. of patients
No. of hospitals

Unadjusted

Low-volume hospitals
Specialty
No. of patients
No. of hospitals
General
No. of patients
No. of hospitals

Unadjusted

High-volume hospitals
Specialty

No. of patients

No. of hospitals
General

No. of patients

No. of hospitals

Unadjusted

Odds ratio for death (95% Cl)

Adjusted for patients’ characteristics{

Adjusted for patients’ characteristics and procedural volumeT

Odds ratio for death (95% Cl)

Adjusted for patients’ characteristics{

Adjusted for patients’ characteristics and procedural volumef

Odds ratio for death (95% Cl)

Adjusted for patients’ characteristics{

Adjusted for patients’ characteristics and procedural volumeT

PCl

Value

11,983

15

30,754
82

0.66 (0.48-0.92)
0.89 (0.69-1.15)
1.05 (0.83-1.32)

3,400

13,632

37

0.78 (0.58-1.04)

1.03 (0.78-1.39)
1.02 (0.76-1.35)

8,351

14,357

15

0.77 (0.47-1.23)

0.98 (0.70-1.37)
1.12 (0.82-1.53)

CABG

P P
Value Value Value

8,563

15

17,711
75

0.01  0.77 (0.65-0.92) 0.003

0.39  0.84(0.72-0.99) 0.05
0.68  0.91 (0.74-1.11) 0.35

3,024

9,531
27

0.09  0.76 (0.58-1.00) 0.05

0.81 0.82 (0.66-1.02) 0.08
091  0.83 (0.67-1.02) 0.08

5,400

4,039

028 079 (0.58-1.08) 0.14
091  0.95(0.70-1.29) 0.74
046  0.94 (0.65-1.34) 0.71

* Generalized estimating equations were used. Death was defined as death in the hospital or within 30 days after admis-
sion. Low volume was defined as 201 to 650 procedures. High volume was defined as more than 650 procedures. Cl de-

notes confidence interval.
" Patients’ characteristics included age, sex, race or ethnic group, median income, coexisting conditions (congestive heart

failure, neurologic disease, chronic renal failure, chronic obstructive pulmonary disease, peripheral vascular disease
[CABG only], cerebrovascular disease, coagulopathy, metastatic disease, weight loss [PCl only], valvular heart disease,
and liver disease), surgical priority, primary diagnosis of acute myocardial infarction, use of aortic balloon pump (PCl only),
concurrent valve replacement (CABG only), PCl on the same day as CABG (CABG only), cardiac catheterization on the
same day as CABG (CABG only), previous CABG (PCl only), year of discharge, and admission source. Hospitals perform-
ing 200 or fewer procedures were excluded (2 specialty and 30 general hospitals for PCl and 2 specialty and 43 general

hospitals for CABG).
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The finding that patients in specialty cardiac
hospitals were generally less severely ill than those
in general hospitals may indicate that such patients
preferentially seek care from specialty hospitals or,
conversely, that specialty hospitals preferentially
seek healthier patients. In the context of prospec-
tive reimbursement (e.g., reimbursement based on
diagnosis-related groups), this difference may re-
sultin higher profit margins for specialty hospitals
and inequities in the economic burden of caring
for patients with more complex conditions.

The greater procedural volume of specialty hos-
pitals raises other important policy issues. If spe-
cialty hospitals achieve higher volumes by attract-
ing patients who would otherwise seek care in local
general hospitals, their higher volumes may repre-
senta market-based evolution of health care region-
alization and may lead to better outcomes.?>"*”
However, because specialty hospitals often provide
services with higher profit margins, the number of
candidates for such services who could be treated
at general hospitals may decrease after the opening
of anew specialty hospital, which may make it more
difficult for general hospitals to cross-subsidize
lower-margin, yet essential, services (e.g., emer-
gency care and primary care) or to provide care to
indigent patients.?®2° Alternatively, if specialty hos-
pitals generate higher volumes by increasing the
number of procedures performed in a fixed popu-
lation of patients, health care costs may increase,
without a concomitant improvement in population-
level outcomes.3°-32

The interpretation of our findings related to
mortality and hospital volume is complex. If the
specialty-hospital model leads to higher-volume
programs, it might be argued that the model has in-
herent advantages. Conversely, given that we found
no significant differences in outcomes between spe-
cialty and general hospitals with similar volumes
or between specialty cardiac hospitals and special-
ized general hospitals, it could be argued that the
specialty-hospital model itself does notyield better
outcomes.>3 It is also possible that relationships
between specialty hospitals and outcomes are con-
founded by other, unmeasured differences in the
organization of care that are important determi-
nants of outcomes (e.g., nursing care or physi-
cians’ experience).

Our findings have potential methodologic limi-
tations. First, our analysis was limited to fee-for-
service Medicare beneficiaries. The generalizability
of our results to patients with other forms of insur-
ance is uncertain. Second, systematic differences
between specialty and general hospitals in the cod-
ing of diagnoses and procedures could have biased
our results. Third, we examined a limited number
of outcomes and did not consider such outcomes
as functional status or patients’ satisfaction. Fourth,
our analysis relied on claims data, which may not
reflect important aspects of the severity of illness
and may underestimate differences in the severity
of illness between specialty and general hospitals.
Fifth, our use of relatively large samples may have
led to statistically significant differences that were
not necessarily clinically significant, particularly
with respect to comparisons of demographic and
clinical variables. Sixth, our comparison of the spe-
cialty cardiac hospitals and specialized general hos-
pitals may have been confounded by regional varia-
tions in care, because these hospitals were not in
the same HRRs. Finally, we used a relatively novel
method to identify specialty cardiac hospitals.?

Nonetheless, we believe our findings have im-
portant implications for health policy. Although
federal legislation in 2003 temporarily halted the
development of specialty hospitals, pressures fos-
tering their emergence remain, including physi-
cians’ desire for greater autonomy of practice, the
progressive specialization of medicine, inequities
in compensation for procedural and nonprocedur-
al medical services, and the repeal of certificate-
of-need regulations in many states. Although the
concept of physician-owned specialty hospitals may
raise ethical issues regarding referral, future poli-
cies and regulations should also be driven by care-
ful assessments of the cost and quality of specialty
hospitals, in relation to those of competing general
hospitals, and their effect on access to and the use
of health care services. In this respect, our study
provides no definitive evidence that cardiac spe-
cialty hospitals provide better or more efficient
care than general hospitals with similar procedural

volumes.
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