
Table 3: Methodology of studies included in the meta-analysis

Study Sampling method Case mix Data source Factors controlled for in the analysis

Shortell and
Hughes12

How hospitals were selected is unclear.  The sample
includes hospitals from a larger study of multihospital
systems and their competitors.  The hospitals were
located in 45 states and were similar to the group of all
community hospitals in the US.

Restricted to patients with 5
common medical
conditions (e.g., AMI,
pulmonary embolus) and
10 surgical conditions (e.g.,
lens procedures,
mastectomy and CABG
surgery) and complications
of care

Health care
financing
administration’s
medical provider
analysis and
review
administrative
database

Age, sex, education, income, expected mortality on the
basis of distribution of cases, % of patients with comorbid
disease, length of stay, % of patient days in the ICU,
Medicaid payment index, % of hospitals with ≥ 2
competitors, stringency of certificate of need review and
rate review program, HMO enrolment in state, teaching
status, number of nursing homes in county
The results are overadjusted for % of RNs among
hospital employees

Keeler et al13 Random sets of 5 Medicare patients with admitting
diagnoses for each case mix were included from 297
hospitals in 30 geographic areas in 5 states.  Each state
was from a different region in the US.  Hospitals were
selected to represent a national patient cohort with
respect to city size, % of Medicare patients, hospital
size, teaching intensity, patient mortality for the 5
disease states and type of hospital ownership.

Restricted to patients
admitted with CHF, AMI,
pneumonia,
cerebrovascular disease or
hip fracture

HCFA* and
patients’ charts

Severity of illness based on detailed data abstracted from
patients’ charts

Hartz et al14 All US hospitals in both the HCFA and AHA† that were
nonfederal, general medical and surgical hospitals
with emergency rooms, predicted mortality rates from
5% to 20%, > 100 Medicare patients, without hospice
patients and swing beds,‡ and not primarily pediatric

No restriction HCFA and AHA Predicted mortality,§ date of admission, patient’s ethnic
origin, date of death, whether the patient was admitted
from another hospital and % of hospital days spent in the
ICU

Manheim et
al15

All US hospitals included in both the HCFA and AHA
that were general medical and surgical hospitals with
at least 25 beds, 2 physicians on active services and
Medicare mortality data under 25%.  The hospitals
included in this sample provided 2 separate
comparisons, one of freestanding hospitals and one of
multihospitals (hospitals owned by a single group)

No restriction HCFA and AHA Predicted mortality,§ number of previous admissions
within 6 months, whether transferred from another acute
care hospital, location, % ICU beds, per capita income, %
black and Hispanic, nursing beds, teaching status, scope of
services, high technology index¶
The results are overadjusted for % board-certified MDs
and RNs per adjusted admission

Kuhn et al16 All US hospitals included in both the HCFA and AHA
that were nonfederal, general medical and surgical
hospitals with emergency rooms, predicted mortality
rates from 5% to 20%, > 100 Medicare patients,
without hospice patients and swing beds, and not
primarily pediatric

No restriction HCFA and AHA Predicted mortality,§ source and type of admissions,
number and level of risk of admissions in the previous 6
months, and community size
Teaching status has been eliminated as a potential
confounder from this study, because the results reported
here are comparisons of PFP versus PNFP nonteaching
hospitals.



Pitterle et al17 All US hospitals includeed in both the HCFA and AHA
that were nonfederal, general medical and surgical
hospitals

No restriction HCFA and AHA ICU days as a proportion of total inpatient days, number
of emergency visits per average daily census, Medicaid
discharges per total discharges, occupancy rate, member
of American Osteopathic Hospital Association, teaching
status, high-technology index,¶ number of hospital beds.
The results are overadjusted for payroll expenses per
hospital bed, % board-certified physicians, % RNs as a
proportion of all nurses

Williams18 All California hospitals with active maternity services
were included.  All deliveries in these hospitals were
included in the data set except abortions, births of
infants with initial weights < 500 g and births for
which no birth weights reported.

Restricted to deliveries after
20 weeks’ gestation

Maternal and child
health database

Newborns’ birth weight, plurality, sex and ethnic origin

Mukamel et
al19

All US nonfederal, acute care, short-term hospitals
with mortality and HMO data in 134 metropolitan
areas with ≥ 5 acute care hospitals

No restriction HCFA and AHA Predicted mortality,§ emergency or elective admission,
patient risk group based on current and previous
admission to hospital during the preceding 6 months,
days in the ICU as a % of total inpatient days, region,
teaching status, osteopathic hospital, high technology
index,¶ % with college education, hospital competition,
HMO penetration, change in HMO penetration, HMO
competition

Bond et al20 All US general medical–surgical hospitals with both
HCFA and AHA data

No restriction HCFA and AHA % of Medicaid patients, days in the ICU as a % of total
inpatient days and annual number of emergency room
visits divided by average daily census

Yuan et al21
All US Medicare patients ≥ 65 years of age admitted
with one of 10 common medical or surgical problems
during a 10-year period who were included in the
HCFA. Patients also had to be admitted to an AHA-
identifiable acute care hospital.

First study restricted to
patients with one of 10
common medical problems
(e.g., pneumonia, CHF and
stroke)
Second study restricted to
patients with one of 10
common surgical problems
(e.g., bowel resection,
vascular surgery, etc.)

HCFA and AHA Year of admission, age, ethnic origin, sex and 9 major
comorbidities (e.g., diabetes mellitus, pulmonary disease,
renal disease, etc.)
Teaching status has been eliminated as a potential
confounder from this study, because the results reported
here are a comparison of PFP and PNFP nonteaching
hospitals.

Lanska and
Kryscio22

Stratified single-stage cluster design that selected a
20% sample of US community hospitals in 17 states

Restricted to patients
undergoing carotid
endarterectomy

Healthcare Cost
and Utilization
Project
administrative
database

Age, sex, ethnic origin (white, nonwhite), income, payer,
region, hospital size and location, teaching status,
number of beds, surgical complications



McClellan
and Staiger23

All Medicare patients with a diagnosis of AMI admitted
to any US general short-term hospital with at least 2
AMI admissions in a year

Restricted to patients with
AMI

HCFA and AHA Age, sex, ethnic origin (black or nonblack) and rural
location

Sloan et al24 All Medicare patients with one of 4 diagnoses
admitted to a nonfederal, general hospital with a LOS
< 92 days who were also included in the Long-Term
Care Survey (voluntary national Medicare survey of
patients > 65 years of age with at least one limitation
of activity of daily living, undertaken in 1982, 1984,
1989 and 1994)

Restricted to patients
admitted with a hip
fracture, stroke, CAD or
CHF

Administrative
databases and
patient survey

Socioeconomic status, pre-morbid health, primary
diagnosis and comorbidities at admission, market
characteristics (e.g., population per square mile, index
based on beds, HMO market share), number of beds and
teaching status

Note: US = United States, AMI = acute myocardial infarction, CABG = coronary artery bypass graft, ICU = intensive care unit, HMO = health maintenance organization, RN = registered nurse, CHF = congestive heart failure, HCFA = Health Care
Financing Administration, AHA = American Hospital Association, MD = medical doctor, PFP = private for-profit, PNFP = private not-for-profit, LOS = length of stay, CAD = coronary artery disease.
*The Health Care Financing Administration administrative database provides data on observed and predicted mortality.
†The American Hospital Association’s administrative database contains data on hospital ownership.
‡Hospitals with swing beds are rural hospitals that also care for patients who would be transferred to a nursing home or hospital for extended care if the appropriate institution were available.
§Based on principal diagnosis, comorbid conditions, age, sex, % of patients covered by Medicare and the number of daily visits to the emergency room divided by the average daily census.
¶Hospitals with one or more of the following instruments or facilities: cardiac catheterization laboratory, extracorporeal lithotriptor, facility for magnetic resonance imaging, facility for open heart surgery and organ transplantation capability.


