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Competition, Regulation,
Costs, 1982

and

to 1986

Hospital

James C. Robinson, PhD, Harold S. Luft, PhD

We used data on 5490 nonfederal, short-term general hospitals to evaluate the
relative effectiveness of regulatory and market-oriented cost-control policies on
hospital cost inflation between 1982 and 1986. All-payer rate-regulation programs reduced inflation rates by 16.3% in Massachusetts, 15.4% in Maryland,
and 6.3% in New York, compared with the control hospitals in 43 states with
neither all-payer rate regulation nor an aggressive market-oriented strategy.
New Jersey hospitals experienced a rate of cost inflation similar to the control
hospitals. Given the effectiveness of its regulatory program in the 1970s,
however, New Jersey began and ended the period from 1982 to 1986 with the
lowest costs, controlling for wages and patient mix. California's market-oriented
cost-control policy reduced inflation rates by 10.1%. Hospitals with large percentages of patients insured by Medicare's prospective payment system experienced cost inflation rates 16.1% lower than hospitals with small percentages of
Medicare patients. Investor-owned hospitals experienced rates of cost increase
11.6% higher than private nonprofit hospitals and 15.0% higher than public

hospitals.

(JAMA 1988;260:2676-2681)

THE 1980s have witnessed a number of
major experiments in hospital financing
methods as part of the nation's effort to
slow the rate of health care-cost infla¬
tion. Since 1983 the federal Medicare
program has reimbursed hospitals on a
prospective rather than retrospective
basis, with different rates for each of
See also p 2669.
467

diagnosis

states

related groups. Four

(New York, New Jersey, Massa¬

chusetts, and Maryland) have extended
the public utility form of hospital rate
regulation to cover all third-party pay¬
ers. California has pioneered a marketoriented approach to cost containment
by permitting private insurers to con¬
tract

selectively

basis of price.

with

hospitals

on

the
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Relatively little empirical evidence
exists concerning the effectiveness of
these various strategies. Data from
1982 to 1984 indicate that hospitals sub¬
ject to Medicare's prospective payment
system experienced lower rates of cost
inflation than hospitals not subject to
the system.1 A considerable body of evi¬
dence suggests that state rate-regula¬
tion programs have slowed the rate of
hospital cost inflation; however, these
studies are based largely on data from
the 1970s and early 1980s.2"6 Schramm et
al7 found significant inflation-reducing
effects in rate-regulated states using
data through 1985. No published stud¬
ies have compared these regulatory ef¬
fects with the influence of price competi¬
tion on hospital cost inflation in
California. Such a comparison is essen¬
tial, however, if public policy in the
1990s is to benefit from the turbulence
of the 1980s by means of the design of
better policy tools.
We analyzed data from 1982 to 1986
taken from 5490 hospitals to evaluate
the relative effectiveness of California's
market-oriented cost-control strate¬
gies; all-payer rate-regulation pro-

York, New Jersey,
Massachusetts, and Maryland; and
Medicare's prospective payment sys¬
grams in New

the rate of inflation in average
costs per admission. The ef¬
fects of each policy strategy were evalu¬
ated using a multivariate statistical ap¬
proach that controlled for hospitalspecific changes in patient mix, wage
rates, volume of services provided, and
other relevant factors. In addition to
analyzing the effects of each cost-con¬
trol strategy on all hospitals, we exam¬
ined how the effects of these strategies
have differed for private nonprofit, pub¬
lic, or investor-owned institutions.
tem

on

hospital

METHODS
Data on Hospitals
The primary sources of cost, utiliza¬
tion, and other data on individual hospi¬
tals used in this study were the 1982 and
1986 editions of the Annual Survey of
Hospitals, published by the American
Hospital Association. Of the approxi¬
mately 6000 nonfederal, short-term
general hospitals in the United States,
5490 provided all needed information on
both the 1982 and 1986 surveys. Costs in
1982 and 1986 were measured in terms
of the natural logarithm of annual ex¬
penses per admission in each of those
years. The rate of inflation for each hos¬
pital was measured in terms of the dif¬
ference in logarithms of 1986 and 1982
average costs. This is equivalent to the
analysis of percentage rates of change in
costs rather than absolute changes in
costs.

The American

Hospital Association
provided hospital-specific in¬
formation on the mix of third-party pay¬
ers reimbursing each hospital, wage
costs, utilization levels, patient case
mix, hospital teaching role, and owner¬
ship status. The vulnerability of each
hospital to program changes on the part
surveys

of the national Medicare program and
the state Medicaid programs was mea¬
sured by the fraction of annual dis-
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charges reimbursed by each payer.
Wage and utilization levels were mea¬
sured in terms of the logarithms of aver¬
age annual employee earnings, the

number of staffed beds, annual volumes
of inpatient and of outpatient surgery,
and annual outpatient visits. To control
for scale effects (given that expendi¬
tures were measured by costs per admission rather than by total costs), the
bed, surgery, and outpatient visit vari¬
ables were divided by annual admis¬
sions. The rationale for this approach to
scale effects is discussed by Breyer.8
Role of hospital teaching was measured
in terms of whether the institution was a
member of the Council of Teaching Hos¬
pitals. Ownership status was measured
in terms of whether the hospital was
public or investor owned, with private
nonprofit hospitals being the compari¬

>

y
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*

,

•

category.

An important statistical advantage of
examining changes rather than levels of
costs at the hospital-specific level is that
all hospital-specific but time-invariant
effects of case mix are eliminated. Case
mix varies widely across hospitals at
any one point in time, and hence exerts
important effects on the levels of costs
across hospitals, but does not vary as
much over time in any one hospital, and
hence exerts weaker effects on the rate
of change in costs. Changes in hospitalspecific patient case mix over time were
measured in broad terms according to
the change in the percentage of inpa¬
tient days in 1982 and 1986 that fell into
each of six categories as follows: general
medical and surgical care, pediatrics,
obstetrics, other acute care, intensive
care, and subacute care. From 1982 to
1986, virtually all US hospitals experi¬
enced declines in admissions and a cor¬
responding increase in the case-mix se¬
verity. This undoubtedly contributed to
increases in average costs per admission. Because these effects occurred in
all hospitals simultaneously, they can¬
not explain most of the variance across
hospitals in cost-inflation areas. Ana¬
lyses of inflation rates in costs per capita
rather than costs per admission will be
necessary to adequately isolate the impact of changing utilization patterns.
Data on Hospital Markets
The structure of the local market
within which each hospital operates was
measured in terms of the number of
neighboring nonfederal, short-term general hospitals within a 24-km (15-mile)
radius. This creates a local market of
approximately 1800 km2 (700 square
miles). The 24-km radius was chosen
under the assumption that it was the
maximum distance a community-based
physician would travel between multi-

pie hospitals on a regular basis to con¬
duct rounds. Neighboring hospitals are
interpreted as competing with one an¬
other for patient admissions largely by
competing for physician affiliations.
Calculation of the number of neigh¬
bors began by matching the zip code of
each of the nonfederal, short-term gen¬
eral hospitals in the nation to the lati¬
tude and longitude of the main post of¬
fice for its zip code. Using the

Pythagorean theorem, we computed
straight-line distances between each
pair of hospitals, using latitude and lon¬
gitude coordinates. For each hospital,
we

then identified the number of other

hospitals within 24 km in 1982. Each
hospital was categorized as having 0,1,
2 to 4,5 to 10, or more than 10 neighbors
within 24 km. Of the full sample of 5490
hospitals, 27.5% had no neighbors,

18.4% had one, 18.5% had two to four,
11.2% had five to ten, and 24.4% had
more than ten neighbors. No significant
changes in hospital market structure,
defined in this manner, occurred be¬
tween 1982 and 1986. It should be em¬
phasized that, although the cost analy¬
sis will be limited to those 5490 hospitals
that provided full information on all rel¬
evant variables, the measurement of
market structure was based on the uni¬
verse of all nonfederal, short-term gen¬
eral hospitals in the continental United
States. This measure of hospital market
structure has been discussed in detail

elsewhere.9

Physician and Population Data
Data on the number of physicians in¬
volved in patient care in 1982 and 1986 in
the county where each hospital is lo¬
cated were derived from Physician Dis¬

tribution and Medical Licensure in the
United States, published by the Ameri¬
can Medical Association. County popu¬
lation data for 1982 and 1986 were de¬
rived from census sources. The county
physician and county population data
were obtained from the Area Resource
File, a computerized data source main¬
tained by the Bureau of Health Profes¬
sions of the US Department of Health
and Human Services. We constructed a
variable measuring the number of ac¬
tive physicians per 1000 county resi¬
dents for the counties where our sample
of hospitals was located.
Competitive hospital markets tend to
be found in large urban areas, where
hospital costs are likely to be higher
than in small cities for reasons aside
from the degree of competition. While
we already controlled for wage differ¬

at the hospital level, we obtained
two additional variables from the Area
Resource File to further distinguish
ences

low-cost from

high-cost geographic

ar-

These include median family in¬
and population per square kilome¬
ter, for both 1982 and 1986.
eas.

come

Analytic Techniques
Multivariate statistical techniques
used to estimate the independent
effect of local market structure, state
regulatory programs, and Medicare's
prospective payment system on the rate
of change in average costs per admis¬
sion, controlling for changes in hospitalspecific wage rates, utilization levels,
patient mix, Medicaid patient share,
ownership status, and teaching role.
Also controlled for were changes in
county-level differences in physician
density, median family income, and
population density. Cross-sectional an¬
alyses were first conducted separately
on the 1982 and 1986 data. We then
analyzed the rate of change in hospital
costs during the period from 1982 to
1986. The dependent variable in this
analysis of cost inflation was the change
in the logarithm of average costs per
admission between 1982 and 1986,
which is equivalent to the percentage
rate of change in average costs. Inde¬
pendent variables used in this analysis
were the rates of change in those vari¬
ables that exhibited significant change
during the same period, including Medi¬
care and Medicaid patient shares, wage
rates, utilization levels, patient case
mix, median family income, population
per square kilometer, and number of
physicians per 1000 population.
Market structure, ownership status,
and teaching role did not exhibit signifi¬
cant change during the period. We in¬
cluded the 1982 levels of these variables
in the 1982 to 1986 cost-change analyses
to test the basic hypothesis guiding this
study, ie, that the effects of financing
and organizational characteristics on
hospital costs have undergone substan¬
tial behavioral change since 1982. This
"varying parameter" econometric ap¬
proach is discussed by Augustyniak.10 It
allows the analysis to capture the influ¬
ences on hospital costs both of changes
in the levels of the independent vari¬
ables and of changes in the coefficients
on those independent variables.
The influence of the state regulatory
environment was measured through the
inclusion of state-specific variables indi¬
cating whether each hospital was lo¬
cated in any of five particular states or
in one of the remaining 43 continental
states. The five states chosen as being of
particular interest were California, due
to its lead in the deregulation of hospital
markets, and the four states that estab¬
lished all-payer hospital rate-regula¬
tion programs: New York, New Jersey,
Massachusetts, and Maryland. These

were
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five states stand at the two extremes of
the national debate over the appropri¬
ate mix of competition and regulation in
controlling health care costs. The con¬
trol group of hospitals in the remaining
43 states are subject to varying degrees
of cost'control pressures from marketoriented and regulatory programs. This
study will thus yield underestimates of
the full impact of market-oriented and
all-payer rate-regulation programs that
would be experienced by hospitals in a
completely noncompetitive, nonregulated financing environment.
In cross-sectional studies of hospital
costs, variables that identify the state
each institution is located in measure
the combined influence of all state char¬
acteristics on hospital costs. The effects
of regulatory and market-oriented costcontrol programs per se cannot be iso¬
lated from other state-specific determi¬
nants of hospital costs. Longitudinal
studies of hospital cost inflation, such as
this one, do not suffer from this indeterminancy. Time-invariant state effects
cannot explain the across-state varia¬
tion in the rate of hospital cost change.
State-specific variables in a cost-infla¬
tion study thus measure the influence of
changing features of the state environ¬
ments in which the individual hospitals
operate. In the context of this study,
these state variables measure the ef¬
fects of the changes in the rate-regula¬
tion programs (ie, the transition to allpayer regulation) in Massachusetts,
Maryland, New York, and New Jersey
and the deregulation of the California
hospital industry (ie, elimination of con¬
straints on selective contracting).

RESULTS

Figure 1 presents adjusted percent¬
age differences in average hospital costs
per admission by the number of neigh¬
boring hospitals in the local market for
1982 and 1986. These competition-re¬
lated differences in cost levels control
for hospital-specific wage levels; Medi¬
care and Medicaid patient shares; utili¬
zation levels; patient mix (six catego¬

ries); teaching role; ownership status;
area differences in physician density,
median family income, and population
density; and whether the hospital was
located in one of the five states of partic¬
ular interest. The comparison category
is composed of hospitals with no neigh¬

bors within a 24-km radius.
In both years, hospitals in more com¬
petitive local markets experienced sig¬

nificantly higher costs than did hospi¬
tals in less competitive markets. The
competition-related cost gradient be¬
came less steep during the four-year
period considered, however. While hos¬
pitals with more than ten neighbors re-

30
2013.3

'

No. of Neighbors

Fig 1 .—Adjusted percentage differences in hospital
costs per admission by number of neighboring hos¬
pitals, in 1982 (solid bars) and 1986 (slashed bars),
in the United States (N 5490).
=

-13.2

-20-I-'-í-11
11 +
2-4
5-10
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Fig 2.—Adjusted percentage differences in hospital
by number of neighboring hos¬
pitals, in 1982 (solid bars) and 1986 (slashed bars),
California
in
(N 460).
costs per admission
=

ported average costs to be 27.5% higher
than those in comparable hospitals in
1982, they reported costs to be only
23.0% higher in 1986. This suggests that
the cost-increasing effect of nonprice
hospital competition was diminishing in
importance during this period, perhaps
due to cost-control strategies adopted
by third-party payers. This change in
the cost-increasing effect of competition
between 1982 and 1986 contrasts with
the stability in the competition-cost re¬
lationship during the period from 1972
to 1982 reported in earlier studies.1112

Figure 2 presents competition-relat¬
ed differences in adjusted costs per ad¬
mission for California hospitals in 1982
and 1986. These percentage figures con¬
trol for the same set of hospital, patient,
third-party payer, and area physician
and demographic variables used in com¬
puting the national figures in Fig 1.
The change in the association be¬
tween competition and costs in Califor¬
nia is more dramatic than for the nation
as a whole. In 1982, hospitals in the most
competitive California markets, those
with 11 or more neighbors, experienced
average costs 13.3% higher than did
otherwise comparable hospitals in the
least competitive markets (P<.05). The
1982 competition-cost gradient in Cali¬
fornia was not as steep as for the nation
as a whole (Fig 1). Hospitals with one
neighbor experienced costs 8.6% below
those with no neighbors; this difference
is not statistically significant (P=.17).
By 1986, the positive competition-cost
gradient had completely disappeared.
Hospitals with 11 or more neighbors ex¬
perienced costs 1.3% lower than did hos¬
pitals with no neighbors, a statistically
insignificant amount (P .80).
=

lb evaluate the relative effectiveness
of different state cost-control strate¬
gies, it is important to examine the
overall rate of cost inflation across dif¬
ferent states and not simply withinstate differences for individual hospitals
or local markets. The first row of Table 1

presents the percentage cost increases
for hospitals in California, New York,
New Jersey, Massachusetts, Maryland,

and the remaining 43 states as a group.
During the period from 1982 to 1986,
average hospital costs per admission
rose by 57.5% for the nation as a whole.
Rates of cost increase in California and
in the most stringently regulated states
were substantially lower. The inflation
rates in California, New York, New Jer¬
sey, and Massachusetts were rather
similar, although the regulated states
experienced inflation rates slightly low¬
er than did California. These states ex¬
perienced inflation rates approximately
one fourth lower than did the compari¬
son group of 43 other states, for whom
the four-year rate of hospital cost infla¬
tion was 60.5%. The state with the low¬
est inflation rate was Maryland, where
costs increased less than two thirds as
fast as those of the nation as a whole and
were 40% lower than those in the 43
states that adopted neither an aggres¬
sive market-oriented nor an aggressive

regulatory strategy.

Overall differences in hospital cost in¬
flation rates may be due to many factors
aside from the direct impact of costcontainment efforts. The second row of
Table 1 presents the independent effect
of state programs on inflation rates af¬
ter controlling for hospital-specific dif¬
ferences in wage rates, utilization lev¬
els, patient mix, and other relevant
factors. These figures represent conser¬
vative estimates of the effects of mar¬
ket-oriented and regulatory cost-con¬
trol programs, since they assume that
changes in utilization levels (admis¬
sions, inpatient and outpatient surgery,
and ambulatory care visits) were not
themselves the result of policy changes
at the state level. These analyses do not
control for average length of patient
stays, since these were directly target¬
ed by most cost-control programs.
The two state programs most sue-
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Table 1. —Effects of State Price Competition and

All-Payer Rate Regulation Programs on Hospital Cost Inflation,

1982 to 1986*
All Other

Rates and

New Jersey
California
New York
Massachusetts
States
Sample Sizes
Maryland
Unadjusted inflation
rate, all hospitals, %_45J_42J5_4a6_AL6_35JÎ_60.5
Adjusted Inflation
rate, all hospitals, %_52J5_547_57;3_4JUÎ_4^4_58.4

Total No. of hospitals_460_244_92_109_52_4533
Adjusted inflation
rate, hospitals with
>10 neighbors, %_405_4A6_49J_3JM_405_51.7
No. of hospitals with
>10

neighbors_254_116_60_59_32_820

Adjusted inflation
rate, hospitals with
s10 neighbors, %_62^0_58J3_602_51^9_48_9_60.8
No. of hospitals with
s10 neighbors
206
128
32
50
20
3713
'Adjusted cost-per-admission inflation rates in rows 2, 4, and 6 represent rates that would have been experienced in each state if hospitals in those states had had the same
(sample mean) values for each of the hospital, local market, and area physician and population characteristics controlled for in the statistical analysis. These variables are

described in the "Methods" section.

cessful in controlling hospital cost infla¬
tion during the period from 1982 to 1986
were those in Massachusetts, which re¬
duced inflation by 16.3% (P<.01), and
Maryland, which reduced inflation by
15.4% (P<.01), compared with the 43
control states. California's market-ori¬
ented strategy reduced hospital cost in¬
flation by 10.1% (P<.01). New York's
regulatory program reduced cost infla¬
tion by 6.3% (P<.05). The New Jersey
program reduced inflation rates by only
1.9%; this effect is not statistically

significant.

lb examine whether the various state
cost-control efforts exerted different
amounts of pressure on hospitals ac¬
cording to the degree of competition in
the local market, separate analyses
were conducted for hospitals with ten or
fewer neighbors within 24 km and more
than ten neighbors within 24 km. The
fourth row of Table 1 presents the per¬
centage reductions in rates of cost infla¬
tion among hospitals with more than ten
neighbors achieved by the California
and rate-regulation programs.
The effect of California's market-ori¬
ented cost-control program was re¬
stricted to hospitals operating in the
most competitive local markets. Cali¬
fornia hospitals with more than ten
neighbors experienced rates of cost in¬
flation 21.7% lower than hospitals in
comparably large markets but subject
neither to California's selective con¬
tracting program nor all-payer rate reg¬
ulation (P<.01). Analyses of hospitals
with fewer than ten neighbors, present¬
ed in the sixth row of Table 1, revealed
no cost-reducing effects of the Califor¬
nia program.
The effects of the four stringent regu¬
latory programs in New York, New Jer¬
sey, Massachusetts, and Maryland
were also generally strongest among
hospitals with the most neighbors.

Among hospitals with more than ten
neighbors, percentage reductions in
costs ranged from a low of 4.8% in New
Jersey (P .47), up through 13.7% in
New York (P<.05) and 15.8% in Mary¬
land (P<.01), to a high of 23.8% in Mas¬
sachusetts (P<.01), as indicated in the
=

fourth

of Table 1. The four rateregulation programs reduced the rate of
cost inflation in hospitals with ten or
fewer neighbors by 19.6% in Maryland
(P=.ll), 14.6% in Massachusetts
(P<.10), and less than 5% in New Jer¬
sey and New York.
The figures in Table 1 relate to a peri¬
od of only four years. The period since
1982 is particularly important, since
that year marked an important transi¬
tion point in many aspects of the US
health care system from cost-based re¬
imbursement to various forms of pro¬
spective payment. Rates of change in
costs per admission since 1982 are also
influenced, however, by the dynamics
of the system in the years before 1982,
since these influence the extent to which
expenditures had already been con¬
trolled or not. Two of the states in this
study, New Jersey and New York, had
maintained relatively strict cost con¬
trols during the 1970s. This undoubted¬
ly influenced the extent to which they
could continue to restrict costs, relative
to those states that had maintained gen¬
erous reimbursement policies during
the 1970s.
To illustrate this point, Fig 3 presents
adjusted levels of cost per admission in
California and the four all-payer regula¬
tion states relative to the remaining 43
states for both 1982 and 1986. This
figure controls for hospital-specific dif¬
ferences in local market structure,
row

third-party-payer mix, patient mix,
utilization levels, wage levels, teaching
role, ownership status, and county-spe¬
cific differences in physician density,

patient density, and median family in¬
come. Hospitals in California, Massa¬
chusetts, Maryland, and, to a lesser ex¬
tent, New York began the period from
1982 to 1986 with higher costs per ad¬
mission than did hospitals in the control

group of 43 states. In marked contrast,
New Jersey hospitals began the period
from 1982 to 1986 with significantly low¬
er average costs than those of hospitals
in the rest of the nation, a testimony to
the effectiveness of New Jersey's earli¬
er regulatory efforts. Although its rate
of inflation during the period from 1982
to 1986 was not significantly lower than
that in the control group of states, New
Jersey ended the period from 1982 to
1986 with the lowest average costs per
admission of any of the states examined.
It is important to emphasize that these
figures relate to adjusted costs per ad¬
mission, not raw-cost data. As a highly
urbanized state, New Jersey has high
wage rates and many large teaching
hospitals, and, therefore, its unadjust¬
ed cost figures are large.
Table 2 presents the adjusted rates of
cost increase in hospitals with differing
degrees of vulnerability to Medicare's
prospective payment system during the
period from 1982 to 1986. These figures

the independent effect of the
Medicare program after controlling for
hospital-specific differences in wage
levels, utilization, and patient mix and
geographic differences in the degree of
competition, state cost-control pro¬
grams, number of physicians per capita,
median income, and population density.
Medicare program effects were mea¬
sured in terms of cost-inflation differ¬
ences between hospitals in which the
fractions of patients covered by the pro¬
measure

gram

were

proximately

20 percentage points (ap¬
2 SDs) above the sample

20 percentage points below the
sample mean, respectively.
mean or
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Table 2.—Adjusted Rates of Cost Inflation in
by Medicare, 1982 to 1986*

Hospitals With High and Low Percentages of Patients Covered

High Percentage

Low Percentage of

_State_of Medicare Patients, %_Medicare Patients, %_Ratio
All states (N 5486)_S2S_62JS_0.839
California (n 460)_408_4^5_0.824
=

=

Regulated states (n 497)
(NY, NJ, Mass, Md)_402_43J_0.920
55.3
66.2
0.835
Other 43 states (n 4529)
=

=

Calif

Mass

Md

NY

NJ

'These adjusted inflation rates are Inflation rates that would be observed in hospitals with Medicare patient shares
percentage points above, and 20 percentage points below, the sample mean, respectively. They control for
hospital, local market, and area physician and population characteristics, as discussed in the "Methods" section.
20

Fig 3.—Adjusted

cost per admission in selected
states relative to adjusted cost in remaining 43
states, in 1982 (solid bars) and 1986 (slashed bars).

Table 3.

Rates of Inflation in Average Costs per Admission, 1982 to 1986,

by Type of Hospital Ownership*

—

Investor Owned
Private Nonprofit
Public
Unadjusted, %_53^_602_67.9
55.3
63.6
57.0
Adjusted, %

Inflation Rate

Hospitals with large percentages of
their patients covered by Medicare ex¬
perienced inflation rates 16.1% below
those in otherwise comparable hospitals
with small percentages of patients cov¬
ered by Medicare (P<.01). The effect of
the Medicare program in California was
slightly greater than in the nation as a
whole, with a 17.6% reduction in infla¬
tion rates (P<.01). The fraction of dis¬
charges covered by Medicare was not
significantly associated with rates of
cost inflation in the four states with allpayer rate-regulation programs, be¬
cause hospitals in these states received
the same level of revenue for similar
types of cases regardless of the nature
of their insurance coverage.
Table 3 presents unadjusted and ad¬
justed rates of cost inflation for private
nonprofit, public, and investor-owned
hospitals separately. The unadjusted
figures in the first row of the table are
the means of the inflation rates for each
of the three groups of hospitals. They
indicate that public hospitals experi¬
enced rates of cost inflation 11.7% high¬
er than private nonprofit hospitals,
while investor-owned hospitals experi¬
enced inflation rates 26.0% higher than

public hospitals.
lb

assess

the effect of

ownership

type, per se, on hospital inflation rates,

it was necessary to control for the many
differences among these hospital
groups in hospital, local market, area
demographic, and state-level regula¬
tory factors. The second row of Table 3
presents adjusted inflation rates for
each hospital type, after controlling for
these other relevant factors. Public hos¬
pitals experienced inflation rates slight¬
ly lower than private nonprofit hospi¬
tals, after controlling for other relevant
factors, but the difference is not statisti¬
cally significant (P<.11). Investorowned hospitals experienced inflation
rates 11.6% higher than private non¬
profit hospitals (P<. 01 ) and 15.0% high¬
er than public hospitals (P<.01), con¬
trolling for other relevant factors. In
four years, investor-owned hospitals

'Adjusted Inflation rates correspond to those rates that would be observed if all hospitals in each ownership
category had the same (sample mean) levels of wages and utilization, patient mix, teaching role, local market
structure, state regulatory programs, Medicare and Medicaid patient spheres, physician-to-population ratios in
county, county population density, and county median family income.
went from

admission

having adjusted costs per
(controlling for utilization

wage rates, etc) that were 2.1%
below those in private nonprofit hospi¬
tals (P<.05) to costs per admission that
were 2.7% above those in private non¬

levels,

profit hospitals (P<.01). Adjusted costs
per admission in public hospitals were
4.3% (P<.01) and 3.9% (P<.01) below
those in private nonprofit hospitals in
1982 and 1986, respectively. The effect
of Medicare's prospective payment sys¬
tem on hospital cost inflation did not
differ according to the ownership status
of the institution.

COMMENT
Since 1982, the United States has
been conducting a number of quite dif¬
ferent policy experiments, each at¬
tempting to slow the rate of hospital
cost inflation. This study permits the
first comparison of the relative effec¬
tiveness of the various experiments

during a four-year period.

The federal government and the gov¬
ernment of California have invested
in various "procompetitive" or
"market-oriented" policy strategies.
The results of this study suggest that
selective contracting and the other mar¬
ket-oriented policies adopted by the
public and private sectors in California
are bearing fruit. Controlling for wage
rates, utilization levels, and other rele¬
vant factors, California hospitals expe¬
rienced rates of inflation in average
costs per admission 10.1% lower than
did hospitals in the control group of 43
states (which excluded California and
the four states with stringent regula¬
tory programs). The slower rate of cost
inflation between 1982 and 1986 in Cali¬
fornia reversed the historic tendency
for costs to be higher in competitive

heavily

than in

local

mar¬

kets.1112 While average costs

were

noncompetitive

13.3% higher in the most competitive
than in the least competitive California
markets in 1982, by 1986 there re¬
mained no significant association be¬
tween number of competitors and levels
of costs. In the nation as a whole, how¬
ever, hospitals in the most competitive
local markets continued in 1986 to expe¬
rience costs 23.0% higher than in hospi¬
tals in the least competitive markets.
The success ofthe California program
should be evaluated in light of the alter¬
native path that could have been taken,
ie, stringent regulation of hospital
charges. All-payer rate-regulation pro¬
grams in Massachusetts and Maryland
reduced rates of cost inflation by 16.3%
and 15.4%, respectively, thereby ex¬
ceeding the California effect. Rate-reg¬
ulation programs in New York and New
Jersey were less effective than Califor¬
nia's program, however. Overall, it ap¬
pears that the various policy experi¬
ments were about equally successful in
achieving their primary objective of mo¬
derating hospital cost inflation, at least
in the short run. It is therefore neces¬
sary to consider what the long-run ef¬
fects of each type of program are likely
tobe.
Economists have traditionally been
hostile toward price-regulation pro¬
grams of any kind, including hospital
price regulation. One set of objections
focuses on the incentives that hospitals
face to evade the regulations, primarily
through the "unbundling" and separate
pricing of groups of services that were
previously sold for a single price.13
These theories predict that price con¬
trols will not be effective, and it was
with some satisfaction that economists
reported a lack of effectiveness of hospi-
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regulatory programs in the early
years of those programs. More recent
studies2"' have found rate-regulation
programs to yield some desired effects,

and the results presented herein should
lay to rest once and for all the hypothe¬
sis that stringent hospital rate regula¬
tion cannot reduce the rate of cost
inflation.
While the main body of economic
thought has criticized hospital rate
regulation for being ineffective, another
strand of economic thought has cri¬
ticized it as being potentially too ef¬
fective in controlling costs. Held and
Pauly14 argue that reimbursement lim¬
its determine the rate of technology dif¬
fusion and hence of quality improve¬
ments in medical care, since most
technological change increases cost.
They raise the spectre of underfunded
medical care of insufficient quality. Aar¬
on and Schwartz16 criticize the British
National Health Service, which has
been notably successful in containing
costs, on precisely these grounds.
Market-oriented health care-reform
policies are advocated by both sets of
economists to decrease expenditures
or, alternatively, to increase expendi¬
tures. Underlying these policy argu¬
ments is the basic philosophic position
that the correct rate of expenditure in¬
flation is that desired by individual con¬
sumers when fully informed and faced
with trade-offs between quality and
cost. In this worldview, market forces
represent consumer preferences and
government regulations do not.
It is useful to consider some of the

problems potentially plaguing procompetition health care reforms. These
problems fall into two groups. The first
group of problems suggest that marketoriented policy strategies will be insuffi¬
ciently successful in controlling hospital
costs. The second group of problems
suggests they will be too successful.
For competitive mechanisms to re¬
duce hospital costs, buyers must be able
to switch their purchases away from

high-cost providers and toward lowcost providers. Hospital markets are in¬
herently local rather than national in
character, given the unwillingness of
physicians and patients to travel large
geographic distances except for the
most complicated of hospital services.
Buyers can thus only exploit cost and
price differences within local markets,
not among different local markets. This
in turn implies that the procompetition
strategy is likely to be most effective in
markets with many competing institu¬

tions and least effective in markets with
only one or two institutions. The evi¬
dence presented in this article, that the
cost-reducing effect of California's pro¬
gram was limited to hospitals with more
than ten neighbors within 24 km, is con¬
sistent with this perspective.
Whatever the overall potential for
competition within a particular local
market, the degree of competition at the
service-specific level is often weaker,
since not all hospitals offer all clinical
services. To the extent that deregula¬
tion removes barriers preventing hospi¬
tals from expanding their range of ser¬
vices, it can increase the potential for
service competition. However, such a
"medical arms race" could both raise
costs and reduce quality. For many pro¬
cedures, hospitals that perform at
higher volumes achieve both better out¬
comes and lower average costs. Nonprice market competition had been
shown to undermine implicit regionalization agreements and generate a du¬
plication of clinical services and, at least
for cardiac services, a lower average

patient volume.1617

These considerations suggest that
the cost-reducing potential for marketoriented policy strategies may be mod¬
est, at least in concentrated local mar¬
kets. The evidence presented in this
article on the substantial reductions in
cost inflation in large hospital markets
achieved by California's program sug¬
gests that considerable power is latent
in selective contracting for hospital ser-

at least when wielded by large
and astute third-party purchasers. If
selective contracting can be effective,
then it can also be too effective, howev¬
er. The risk of underfunding of health
care services is just as real when deci¬
sions are being made by the human re¬
source departments of large corpora¬
tions as when they are being made by
state regulatory bodies. Many privatesector purchasers of health care ser¬
vices are undergoing fiscal strains just
as severe as those wracking the public

vices,

sector.

The national debate between marketoriented cost-control programs, as
embodied in California's selective con¬
tracting system, and governmental reg¬
ulatory programs, as embodied in allpayer rate regulations and Medicare's
prospective payment system, must ulti¬
mately focus on the issue of which sys¬
tem better reflects the preferences of
patients, consumers, and citizens. Eco¬
nomic theory is quite right in declaring
that the appropriate rate of health carecost inflation is the rate that embodies
the citizenry's relative preferences be¬
tween cost containment and quality en¬
hancement. It is far from obvious, how¬
ever, which approach better embodies
those preferences. Governmental offi¬
cials must be sensitive to the politically
expressed preferences of their citizens
in a way that employers need not. Fur¬
thermore, cost is not the only consider¬
ation. Markets are responsive only to
those able to enter the market. The
preferences of the poor and uninsured
are not represented in marketplace so¬
lutions, but they sometimes can influ¬
ence public policy decisions. Future re¬
search and policy discussions on cost
containment should cover the social and
political issues at stake in the reform of
the health care system as well as the
purely economic and technical ones.
Valuable comments on an earlier draft of this
article were obtained from Teh-wei Hu, PhD, and
Stephen J. McPhee, MD. Computational assistance
was

provided by Cathy Weinberger.
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