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I. Introduction

Hospital compctition is generally perccivcd to differ
from that observed in other industries, where price competi-
tion and profit ‘maximization govern firm bchavior. Various
characteristics of the hospital nndustry may alter normal
incentives and reduce constraints on prices charged. Hospital
compctition may instcad focus on qual:tyl in order to attract
pancnts and physncnans Since quality is costly, thosc factors
that increase competition may, by raising the average level
of quality, lead to higher prices (per unit of output not

adjusted for quality).?

This study attempts to dctermine the extent, form, and
effect of competition among hospitals. Is it true that quality
is the only dimension that matters, or does price competition
also exist? What structural factors of the hospital industry
are most important in affecting competition? Do concentra-
tion and entry barncrs, for example, have the same signifi-
cance in the hospital industry as in other industries? What
influence do for-profit firms have in this primarily non-profit
industry? What role do physicians play? '

Both hospital price and expense data are used to
identify the indcpendent cffects of price and quality compe-
tition. The price data should be particularly cnlightening.

! For no\v, the term qu.ltty ia u«d to nfu- to dl non-price upoctl of
compomlon ~ An incresse in qlnllty' is not. nocmmly welfare-enhancing.
Inefficient incresses. in quality, i.e. increases:in services or equipment that ave
purely redundant, will be discussed below, in section 11.B.. The data available to
this study do not permit the separate kkntiﬁcltlcn of bcneﬁcnl md vutelul or

inefficient, "quality” compctmon

: Indeed, in Federal Trade Commission cases challen(m‘ hocplt.l acquisitions .
under the antitrust laws, hospital chains have argued that hospitals do not engage
in traditional price compatition. The Commission, however, has rejected this
argument. (Hospital Corporation of Americs, 106 F.T.C. 361, 482(1985), affd 807
F.2d 1381 (7th Cic. me), American Medical International, 104 F.T.C. 1, 202 (1984).



SECTION 1

Since they represent charges for particular discase categorics,
many of the case-mix aggregation problems found in other
studies are mitigated here. Morcover, most studies have relied
on cxpense data, which, while useful for analyzing quality
‘compctition and cfficiency issues, are not helpful in address-
ing the subject of price competition. Since the expense data
are not as disaggregated as the price data, however, direct
measurement of the effects of competition on hospital profits
is not feasible. ~

Reduced form equations describing price, which hold
constant exogenous demand and cost conditions, are estimated
to determine the effects of market structure, ownership, and
the extent of regulation. The price regressions measure the
net effect of any price and quality competition that may
exist. Since it is impossible to control completely for
quality, onc cannot isolate price competition from these
regressions alone. Therefore, we also estimate reduced form
equations for expenses to study the influence on expenses of
the variables thought to affect price. Their effects on
expenses should reflect quality, efficiency and scale economy
factors, but not the primary effects of price competition.
Differences between the price and expense regressions
suggest the existence of price competition.

The regression results described below suggest that a
reduction in concentration leads to an increase in both price
and quality competition. It appears that increased quality
competition, resulting from the reduction in concentration,
causes expenses. to rise by a statistically significant amount.
While the effect of a modest reduction in concentration
seems to be small in percentage terms, when concentration is
measured using a dummy variable to identify those markets
where concentration is b_clOw a certain level, more substantial
effects appear. Despite this increasé in expenses when
concentration .is reduced, prices (per unit of output, not
~ adjusted for quality) are prevented from rising by a conco-
mitant increase in price competition. This result implies
that, for a given level of quality, price .is lower in areas

2
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e el 3. ST

with less concentrated markets® Since hospitals appear to
compete on both price and quality dimensions, the hospital
industry can be analyzed, for the most part, like other
industries when, for example, applying the antitrust laws.*

Where entry into a market is regulated by a Certificate
of Need (CON) law, both prices and ecxpenses are higher than
in arecas without such regulations. Prices appear to increase
by slightly greater, and perhaps more significant, in a
statistical sense, amounts than expenses. Since these results
imply higher margins, a CON law. may function as an entry
barricr. Its primary effect, however, is to lead to less
cfficient resource utilization and highcr costs. There is no
‘cvidence that CON laws have resulted in the resource savings
they were purportcdly designed to promotc Therefore recent
plans and decisions to repeal CON laws in some states should
increase consumer welfare. . :

The effects of for-profit hospitals on prices and
expenses arc also examined. Consistent with other literature
“on this issue, this study finds that for-profit institutions
‘charge hig‘her prices but incur similar expenses. Since their
input usage is lowcr, there is no evidence that they produce
higher quahty services. The results suggest that for-profit
hospitals’ pricing decisions generate higher profits than those

3 Thic result taken dom nu(ht be comutent with a positive  correlation
‘between concentration and efficiency, the benefits of which" are not pasted on to
consumers. Otlier results, discussed: below in Section IV.A, suggest that efficien-
cies do not fully cxplun the negative relation between concentration and expenses.

4 The results. of this study do suggest that an increase in concentratio:
reduces expenses, presumably because of a reduction in quality competition.
Since prices remain unchanged, howcvcr, consumers do not benefit. In fact,
unless all mtly quality competition is wasteful, consumers are harmed. What
happens to the social welfsre depends on the tradeoff between the reduction in
wasteful competltlou (and increase in etﬁclency) and the deadweight los:
generated by lupu-competltwe pricing and poasibly a non-optimal level of qualit;
as well.



SECTION I

of their non-profit competitors. The presence of outside
investors in for-profit hospitals may constrain the pricing
behavior of hospital administrators and physicians, who both
may have objectives apart from profit maximization that
would lead them to set non profit-maximizing prices.’

Hospitals that are managed under contract with an
independent company that manages several hospitals also
appear to charge higher prices, but their expenses are even
higher in percentage terms. The pattern for hospitals that
‘belong to a system of several commonly owned hospitals is
similar, although less pronounced. This study provides no
cvidence that these types of arrangements enhance ef ficiency.
However, the time period studied here predates the time
when the major for-profit hospital chains and management
enterprises became prominent.

Public (state, county and municipal) hospitals appear tc
charge lower prices and incur higher expenses. Their highe:
expenses likely result from a clientele that is sicker or
‘average, since anecdotal evidence suggests that they do no
offer higher quality service. In any event, these results shec
light on why public hospitals have financial difficulties.

High physician - hospital bed ratios also lead to highe
prices and expenses. This may result because physician
cnhance the demand for hospital services since they mak:
most of the admitting decisions and strongly influence th

8 To the extent that some for-profit hospitals sre owned by physicians, th
theory that outside investors exert more control over the medical staff than d
the' administrators or boards of non-profit hospitals is clearly - inappropriat(
While many for-profit hospitals were founded by physicians, by the late 1970«
when the data for this study were collected, the majority of for-profit hospital
in the sample were not physician-owned. Certainly, since physician-owne
hospitals tended to be small, only a amall minority of the for-profit beds wes
controlled by physicians. ) ‘



INTRODUCTION

type of carc that patieats receive once in the hospital. 1In
addition, it is possible that greater usage of physicians
relative to beds indicates higher quality services. The results
provide no evidence that physicians lower the demand for
hospital carc by functioning primarily as substitutes to
hospital care. :

The results of this study imply that, while hospital
markets may have several important distortions, almost a
decade ago they were not immunc to standard: competitive
forces, including price competition. Much anecdotal evidence
suggests that consumer sensitivity to hospital care prices has
increased in recent years. Therefore, since cvidence of
hospital price compectition is found in the 1977-1978 data
used in this study, it is reasonable to speculate that even
more exists today.

Scction II presents a review of the literature discussing
hospital behavior and the role of various organizational forms
‘and rcgulations. Section III develops a model to derive the
pricc and expense regressions used in the empirical estima-
tion. The data are described as well. Section IV presents
cempirical results. Section V provides a conclusion and
discusses some implications for the current, apparently more
competitive environment. _ '






I1. Literature Review

To formulate theories useful in predicting hospital

responses to competition, it is helpful to outline certain
characteristics specific to the hospital industry as well as
various economlc models that explain hospital behavior.
While these thcories vary in their choice of relévant decision
makers and objective functions, most predict that, due to the
nature of the hospital industry, pnce competition is not the
primary force govcrnmg hospital ‘behavior “and 1mphcntly
assume hosp:tals to be price sc:m:rs6

\

A.cha:_a's_t;r_s.t_ﬁ_v_f_liasm_s

Many unusual faccts of hospital behavior are gcncrally'
attributed to some special characteristics of the industry,
First, since the vast majority (about 90%) of hospital bills

are paid by third parties, consumers (patients) may lack
incentives to shop around and, if so, price competition is

not directly cncouragcd “Since, until recently, pubhc and :
private insurance companies have paid hospitals on a cost

rcnmburscmcnt basis, little restraint has been generated by

the direct payors cither. Prices are presumably prevented

from rising infinitely by less than total insurance coverage
and some resistance to high premiums.” 8

e Salkever (ms) st 192.

T Lynch: (1908) has ohown the. remarkably lt.blo relatlomhlp ‘between out-of-

pocket health care expenditures and take home wages ovér ‘the last 65 years.

While both total health care cxponditum ‘a8 & percent of GNP and the propomon o

of them covered: by thicd parties have tiseir dramatically, the number of weeks of

wages necessary to pay for direct -health care expenditures hu . coe(ﬁclent of

variation of only 7% from 1929 to 1983.

8 The axtent of price sensitivity is an empirical question which has not besn
_ settled definitively. An early study by Martin Feldstein (1971) estimated
aggregate demand elusticities with mp.et to price net of insurance payments of

4 to .6 at then prevailing levels of net prices.’ Newhouse and’ Plulpc (1916) noted * *
flaws in thc dcnntnon of his- mounnco variable nnd mm( * supenor mcuure o

7



SECTION i

Second, physicians play an important role in determining
both the supply of and demand for hospital services. On the
supply side, they influence hospital input and production
decisions.  Physicians may often act as patients’ agents and
thus affect the demand for hospital services as well
Patients gcncrally do not admit themsclves to hospitals.
Moreover, since information about the nature and total price
of the product consumed is difficult for patients to under-
stand, and risk aversion with respect to outcome is probably
common, consumers in general grant their physicians
considcrable decision-making authority. Since physician
objectives may not coincide with hospital profit maximization,
their influence may alter hospital behavior, parucularly since
compcuuon among physicians is itself nmpcrfcct.

Finally, the hospital industry is composed pnmanly of
“non-profit firms. The incentives of such firms are not
clecarly understood, but profit maximization is by definition
not the CXDIICI( goal Discussion below will focus on the

measured an elasticity very close to sero. They also found that the existence of
insurance coverage had a strong effect on price sensitivity. A later paper by
Feldstein (1977) found a .long run admissions elasticity with respect to price of .21
and a short run elasticity of only .10. Mean stay elasticities were insigunificantly
different from zero. A very recent study by the Rand Corporation on emergency
room use (O'Grady, Manning, Newhouse tnd, Brook . (1985)) showed that emergency
room use was 90 percent_ higher for minor silments and 30 percent higher for
more serious diagnoses by those with complete coverage than by those who had to
pay 25-95 percent of the bill themselves. For less: urgent care, the. existence of.
coinsurance was more important than the amount, while for more serious cases,
usage decreased with increases in cost sharing.

: ‘)’ See Kessel (1988), Friedman (19632), uyd. & Wolff (1953), and Noether
1986

10 Fama and Jensen (1983 a and b, :1086) distinguish non-profit firms as

those without any residual claimants mch as_ the stockholders of corporations.
This lack of unduul claimants assures potential donors that thw gifts will not

8



LITERATURE REVIEW

recent growth in the proprictary (for-profit) segment of the
hospital industry.

B. Models of Hospital Behavior

Two broad classes of models exist to describe hospital
behavior. Since several summarics of this literature exist,!
only a brief discussion is included here to focus on the
models’ competitive nmplncatnons The first scenario, suggested
by Newhouse (1970), Feldstein (1971), and Lee (1971), posits a
group of trustees and administrators with a preference
function in quality and, sometimes also, quantity, both of
which enhance the prestige of the hospital and hence of the
utility maximizers as well. In thesc models, the hospital is
faced with a budget constraint that leads to a trade-off
between quality and quantity. The budget constraint itself,
however, is assumed to be somewhat fluid due to extensive
third party coverage.

The implication of incrcased competition on these
models is not clear. To the extent that quality is important
because it cnables hospitals to attract morc and better
physicians who enhance the prestige of the hospital and
increase demand for its services,!? competition results in
greater quality with hlghcr prices per bundled unit of
output. Moreover if consumers are fairly insensitive to price.
and, at the same time, they value quality, increased competi-
tion can be expected to arisec primarily along quality rather

be expropriated. Thlll non-profit organitations often receive a high proportton of
their funds from donations. For non-profit hospitals, however, this is no longer
the case, and the change may explain the emergence of a growing for-profit
sector. On the other hand, the government still "donates” resources to non-profit

hospitals by granting them tax-exempt status.

n See, for example, Davis (1972), Jacabs (1974) or Sloan and Steinwald (1980).
12 7he Lee model discusses this most directly.

9
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SECTION II

than price dimensions.’® This market can also be compared
to that of regulated airlines which, since prices were fixed, -
dissipated profits through costly service competition.1¢

The second set of models, exemplified by Pauly and
Redisch (1973), focuses on the importance of the physician in
hospital decision making. These models view the hospital as
a ‘“physicians’ cooperative." Physicians maximize their
“collective incomes subject to constraints imposed by the costs
of other inputs, but cooperate imperfectly and hence use too
many hospital inputs.?®

13 A large economics literature discusses the impact of market structure on
product quality. Schmalensee (1979) provides a good summary of this literature.
Using durability as a proxy for quality, under a set of general assumptions, Swan
(1970, 1971) showed that market structure has no impact on a producer's optimal
quality decision. A crucial assumption implicit in Swan’s result, however, is that
no demand exists for durability per se; using durability as the paradigm for
quality assumes that consumers are interested only in a service flow, eg. a

- ten-shave-blade costing $1.00 is equivalent to a fifty-shave-blade costing $5.00.

Demand for quality hospital care cannot be treated this simply; two low
quality operations generally do not produce the same output as.one high quality
one. Lehvari & Peles (1973) and Leffler (1982) develop more general models.
They show that when quality increases the demand for a product, but is not a
substitute for quantity, i.e. does not affect durability, then the effect of market
structure on quality depends on the shape of the cost function as well as the
interaction of the effects of quality and quantity .on demand. Without specific
formulations of demand and cost functions, the relation ‘between quality and
market structure is ambiguous. - :

14 5ee Douglas & Miller (1974).

15 Pauly (1980), working in the context of a two factor (physicians and
other hospital inputs) model of hospital output, concludes that physicians’
incentives do ot produce the cost-minimising mix of their own time and other
inputs. While the resulting profit is shared among all of the physicians affiliated
with the hospital, each bears the full cost of his/her own input. Since neither
physicians nor patients face the marginal cost of complementary hospital inputs,

10



ITERATURE REVIEW

Since in this scenario, physicians are the relevant
decision makers, morc compectitive hospital markets are the
result of greater compectition among physicians. While
greater physician competition should certainly imply lower
physncnan incomes, the appropriate prediction about hospital
fees is not downward. First, these models assume, consumers
are only concerned about the total price of hospital services
‘which includes both the physician and hospital components.
If this is true, then increased competition among physicians,
may permit the hospital, to the extent that its owners/
managers have interests distinct from the medical staff, to
gather some of the rents formerly earned by physxcnans. In
this case, the hospital component of pricés may rise while
total prices either fall or remain  constant depending on
consumer price sensitivity. Second, as physicians become less
" organized, their tendency to. overutilize hospital inputs may

- Pauly suggests that physicians overutilize hospital inputs. Therefore he predicts
that the total cost of a hospital visit, including the physician and hospital
components, exceeds the efficient level. After estimating a hospital production
function he concludes that hospital expenses could be reduced by eight pcrccnt on
average by moving to the optimal (efficient) physician-hospital input ratio. In a
related study, Pauly (1978) also determines that hoepital costs are negatively °
related to the concentration of output (admissions) among the physician staff,
Shalit (1977) extends the two factor model of physicians and other hospital inputs
in a different direction. He explicitly assumes. that: the medical staff enforces s -
cartel through maintenance of a. closed staff. While a monopolist would wish any -

complemcntuy mput to be mpplud compctlhvcly. since each physician has an ’

incentive “to - ‘chéat’ by ‘using an “excess” of hospital-supplied inputs, the
well-organised physician: cartel also restricts the supply of such complementary
inputs. Therefore he predicts that more organized physician groups better restrict
the supply of hocpltul inputs and that, therefore, & positive relation should exist
between physician prices and phyucun/hocpltal input ratios. Empirically, Shalit
finds ' that an index of prices for various medical procedures is significantly
negatively related to the bed/physician and other hospital personnel/physician
ratios. Such evidence contradicts the notion that physicians are paid the value of -
their marginal product, which should decrease as their usage relative to other
inputs incresses. - Shalit recogunizes, as does Pauly, that if hospital inputs were
priced appropriately, such input restriction would be unnecessary.

11
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SECTION 11

increase. This would also lcad to higher cxpenses-and prices
with increases in competition.

While both the administrator and physician decision
maker modecls imply that, all clse constant, higher hospital
prices may result from increased competition, the cause
differs across the models. In the administrator model,
increased competition leads to higher quality output which is
costly to produce. On the other hand, in ‘the physician
maximization model, the hospital component of prices rises
cither because output is produced -less efficiently or because
more rents accruc to hospitals (at the expense of physi-
cians). The two models are by no means mutually exclusive;
the objectives of physicians and administrators do not
necessarily diverge according to these models.!®

The market. imperfections discussed above cause two
departures from efficient resource allocation. First, at a
given level of quahty, output is_produced ineff iciently duc to
the inappropriate pricing of different inputs. Second, the
level of “quality" is itself altered. As mentioned carlicr, the
term ‘"quality™ has been used to describe the complexity of
the bundle of output produced. Such.complexity results from
the usage of more costly mputs, ‘particularly" tcchnologncallyj"
advanced capital, but also more ‘specialized personnel. While,
in one sense, such medical care can be termed ‘high quality,
it is not clear that such care always produces better health
outcomes. In other words, some of. the quality competition
‘discussed above may indeed be wastcful as the Lee model

18 Hurris (1077), for example, views the hospital es two separate
organisations, one composed of the medical staff and the other, the adminis-
trators. Physicians, as patients’ agents are the effective demanders, while
administrators arrange for the supply and determine the capacity level of most of

the necessary inputs. The patient has two separate contracts, one with the
physician and the other with the hospital.

12 o



LITERATURE REVIEW

suggcsts Various cmpirical studies suggcst that a wide
range cxists in the type ol‘ care given in different locations
for comparable illnesses.1®

Since medical care costs do not consumc total GNP,
some restraint on hospital prices obviously does exist. While
increased competition may lead to the usage of more inputs
to create a morc complex output, it scems hkely that some
pressure on price is also mamfcstcd Even if prices rise due
to “quality competmon, price per unit of quality, and,
hence, margins, the difference between prnccs ‘and costs,
should fall as the dcgrcc of compctmon increases. In other
words, competition may have: two opposing cffects on pnccs ‘
Production of a more costly output bundle pushes prices
upward, while standard competitive pressures lower them.

Which effect is stronger is an empirical question. It is
difficult, however, to test these models of hospital competi-
tion for at least two reasons. First, the definition and
measurement of quality or complexity is clusive. There arc
many unpriced product attributes, such as response time,
precautions taken, excess capacity, and amenities. Moreover,
to account for quality appropriately, output should be
mecasured rather than inputs. In many studies, quality is
proxied by the number of diagnostic and therapeutic proce-
dures completed per day or by poorly mecasured health
outcomes.}® Unadjusted hospital output is also difficult to

17 If some’ hocpihl competition is in fact totally wutel’ul. it presumably
results from the risk aversion and paucity of information possessed by consumers.
In other situations where quality eompctltion is importmt such as the n(uhtod
airline industry, the increased services offered, while not welfare maximiging in a
first-best sense, at least provide some utility to. consumers. This may not be the
case for some hocpxtnl compatition; only physicians and/or houpitd administrators
‘may beneﬁt i

18 apgedical Practice: Why Does it Vu'y s0 Much?" Hospitals 69, a/x/ss at 8.
19 gjoan (1984) at 83-34. ‘

13



SECTION I

define since, even within a given discase category, no two
cases arc identical. Second, these models imply that hospital
markets arc differentiated oligopolies. Such a market
structure is notoriously difficult to model.

Most rescarchers have postulatcd that quahty compe-
tition is more lmportant than “price” compctition in -hospital
markets, but few have studied the net effect on prices. The
effect of quality competition should be seen _most clcarly on
expenses whcrc the of fscttmg effects of price competition do
not exist.2 /

20 A4 noted abovae, hocplt-la may produco thdr output im(ﬁcuntly It this is
so, then if price competition exists, it should create incentives for greater offi-
ciency. lnthl-cmpn«eompoﬁtmwmaﬂ'octcxpemuweuupn«md
may offset some of the impact of costly quality competition. :

Wilson and Jedlow (1982) attempt to measure the effect of compctltlou on
efficiency. They estimate s production function for nuclear medical services and
uulttomonunthodiv«umoluchofnzlmphh«pudnfmmthc
production frontier. They find that higher values of their messire of competition
(a strange messure equalling the product of hoepital density, population density
and referral radius) ere associated with greater divergence from the efficient
frontier. They suggest that incressed competition takes the form of purchases of
redundant inputs complementary to physician services (the Lee model) and that
production efficiency is therefore reduced. They also find that government
hospitals are less efficient while ptoprhtu-y hospitals are more efficient, ulativo
to non-profit institutions.

14



III. The Model and Data

This study attempts to measure the type and magnitude
of competition among-U.S. hospitals. In particular, it will try
to determine whether price competition exists. The effects
of various mcasures of market structure on prevailing prices
and total expenses are cxamined, after holding constant other
cxogenous factors that would affect dcmand and xnput cost
and hence prices and cxpcnscs :

As dnscusscd above, most cconomists conjecture that
since consumers ar¢ not -particularly sensitive to price,
hospital compectition does not center around price. Since
hosp:tals arc thought instcad to compete by offering costly
services and capital, it is believed that a market structure
that fosters greater rivalry may actually result. in higher
prices per unit of output unadjusted for input use. However,
if price also affects consumers’ demand for hospital services,
then at least some hospital interaction should concern price.
Thcrcforc. a more competitive market should result in lower
price per unit of service-adjusted output as margins fall. ‘

A. The Modcl

In order to estimatc the effect of market structure: on
prices for various hospntal trecatments, a reduced form
cquation to explain price is derived. Reduccd form equations
are used to simplify the analysis, particularly since it is not
always clear that the effects of certain factors on snpply ‘and
demand, for cxamplc ‘those of physnclans, can ‘be. scparated;
The potential cndogeneity of various vanablcs ‘will-be- tested
in the empirical analysis. Demand (x 9 is specificd ‘as related:
to price (P), quality (q), and a vector of cxogcnous dcmand
charactcnstncs M), : Lo

(1 x? = f(P,q,M)
where x§ < 0, x3> 0 and xg, > 0.

Hospital markets are generally (and probably, correctly)
characterized as differentiated oligopolies wherc cach firm

15



SECTION Il

faces a downward sloping demand curve. While a complete
analysis of such a market would require the development of a
model of conjectural variations across firms, a sort of market
supply curve?! can be posited that depends on price and on
costs, which -in turn are a function of quality (q), output (x),
and a vector of cxogenous factor costs (N). Moreover,
output will depend on the industry market structure, deter-
mined by the vector §, as will quality if quality competition
is relevant. The "supply” curve is written as

(2) = h(P.Q(S) N.S)

where xp > 0, x2 < 0 since quahty increases costs, and x§ <
0. Measuring S, }or the moment, as a concentration ratio or
Herfindahl statnstnc.” the sign of x§ (where X3 = 3x/3S +
(ax/aq)(dq/dS)) is indeterminate. While the dnrcct effect of S
on output is negative, if quality competition also exists, the
indirect impact through its effect on quality is positive. A"
more concentrated market would have less quality competi-
tion, lower quality, and hence, all else constant, higher
output. ' : '

Equating (1) and (2),*% a reduced_form ’cquation‘ for

21 while it is theorstically ‘incorrect to posit the supply curve ‘of. &
monopolist lndcpgndcnt of the demand  curve facing it, such an ‘sssumption
underlies much of the empirical work messuring the relation botw«u concentra-
tion and profits. This formulation, where output is an explicit function of market

- structure, can be justified by s Cournot model. In the Cournot modal; output

dcpcndn in uddmon. on costs and demand, which h a function of price.

”xnm..umclon.s will sctuslly be more broadly defined to contaln a
vector of varisbles that potentially influence compatition, such as hospital owner-
ship, regulation, physician presence, substitutes and complements.

23 We assume that hospitsl markets clesr. Some of the literature considers
permanent excess demand, attributable to the discrepancy between private and

-social costs resulting from extensive third party coverage, to be a more

16



THE MODEL AND DATA

price is derived
(3) P = P(a(SHMNS)

where P, > 0, P, > 0, and PN > 0. Pg is uncertain because
of offsctting effects of price and quality competition.

A similar expense (E) regression can be written as -

(4) E = E(a(S)M,N)

Expenses dcpcnd on quality and exogcnous input costs.2* To
the extent that demand accounts for otherwise unmeasured
quality variables, and if expenses arc affected by output,
demand variables are also important. Expected signs are the
same as in the price regression with one exception. The
effect of concentration (S) on cexpenses is unambiguously
negative since it only cxerts a single influence through its
effect on quality. ' ' ’ h

For this recason, any difference between the effects of
the market structure variables on prices and expenses should
be illuminating as to the type of competition present in the
market. Since the price regressions measure the. cffccts of
both price and quality competition and since it is dif ficult to
hold constant all dimensions of quality, it might be nmpossxblc
to isolate the existence and effects of price compctmon from
the price regressions alone.?® Since the only ‘major cffcct of

sppropriate . assumptiont. See Feldstein (1971). Such en assumption predicts
constant upward pressure on prices. )

24 |4 is sssumed that higher quahty costs more than lower. This assumption
is commonly made in the economic literature on quality. -See Scott and Flood
(1986) for & summary of many studies that support the relation between changes
in medical technology and increases in’ hospital couts,

25 From dats available to this study it is impossible to generate profit dats
since the price data and expense data are measured differently.
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market structure on the expense regressions will be through
its influence on quality compectition,?® any differences
between the coefficients in  the two sets of regressions
should suggest the existence of price competition. 27 If both
pricc and quality competition arec in fact relevant, they will
to some cxtent offset cach other in their measured impact in
the price regressions, while in the expense regressions where
only quality competition is measured, the effect of market
concentration should be significantly negative.

B. sures of Competiti

The vector S contains the many determinants of the
degree of compctition in any hospital market. The number
and distribution by size and ownership of hospitals, as well
as subsmutes and complements to hospitals, may be impor-
tant. In this study, the market is assumed to include all
short term gencral hospitals that are not federally operatcd

(primarily VA) Potential substitutes include long term

hospitals, nursing homes and, indirectly, HMOs that rely on
outpatient carc.?® The geographic arca is defined as an
SMSA Smcc hospltal markets exlubnt some unusual charactc-

% g ‘may have an indirect effect on costs through its effect on output.
Howevar, “economies (or diseconomiies) of scale have never been shown to be
important in the hospital industry. Moreover, hocpitol liu ‘and oecuptncy rate
varisbles are included in the n(uuionl

27 Since the industry is: composed prlmlrily of non-profit firms, it mny be
appropriste to wondér “whetlier ‘differences “exist batween total revenues and
expenses. Numerous studies have shown thet even non-profit hospital ‘firms do
earn a return. (See, for example, Davis (1972), Sloan & Vraciu (1088), Hill (1978), .
cnd)"Molt Hospitals Quickly Learn to be Pmﬁttblo Wall Street Journal, 8/28/85
at 6 ) '

28 Fnutaudm( emergency centers and unbulttory care centers d:d not exist
at the time of this study.
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ristics, this study trics to determine the form and scope of
their competition. This section will discuss various factors
that potentially affect competition among hospitals and that
will be included in the regressions as cxplanatory variables.
Table 1 summarizes. these variables and their predicted s:gns
according to the various theories.

1. Structur

A Herfindahl statistic (HERF), calculated with beds as
the measurc of cach hospital systcms market share,?® is used
to describe the number and size distribution of firms in an .
mdustry’0 As discussed carlier, if market structure .is
important to compctmon and if price competition dommatcs,
the cocfficient in the price regressions should be positive. If
in addition price competition leads to. greater cfﬁcxency,
expenses -should also be positively related to HERF. If

quality competition is most important, "HERF should show a -

negative slgn in the expense regressions and probably in the-
price rcgressuons as well. If both types of competition exist,

the sign in the pncc rcgressnons is indcterminate while that
in the expensec regressions should still be necgative unless
cfficiency factors reduce costs more than quality competition

” Ifa houpiul system’ om more than one hospital in a given SMSA, the

multiple hospitals sre treated as a single firm in the calculation of the. Herﬁndthl

Measures such ss patieiit days and revenues are highly correlated with the bed
capacity measure used nnd when tested, produced niearly identical results.

30 o Hcrﬁndahi statistic is calculated by summing the squared market shares
of all the firms in the market. It is generally considered s better messure than o
simple concentration ratio because it takes account of sll firms in the market
rather than just the top four or eight. Therefore it provides a measure of firm
sise dispersion in addition to concentration. The Department of Justice Merger
Guidelines released June 14, 1984 base their structural criteria on the Herfindahl
index.
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SECTION Il

increases them.3! It is, of course, possible that market

31 geveral studies have attempted to measure the effect. of - hospital
concentrstion on quality, price and costs. Salkever (1978) describes two such
studies. Watte (1076) found positive, albeit insignificant, effects of the number of
hospitals in a county, the phyueun-hocpitd bed ratio. and the physician-
population ratio on hospital revenues. It is not clear what alse is held constant
in her regressions. Similarly, Davis (1971 and 1914) noted that a hospital's share
of county beds and the number of hospitals per square mile in a county had an
insignificant effect on price-average cost ratios, while the active physician
stafl-bed ratio had a positive effect on costs. )

Joskow (1980) posite that since demand for hoaplnl care is stochastic, one
messure of quality is the hospital reserve margin or. probability - that space is
available for any potential patient. He measures this probability. by assuming that
the average daily census (occupancy) of hOIpltlll follows s Poisson distribution.
He finds that market concentration, ss messured by a Herfindah! index calculated
at the SMSA level, ‘is negatively related to his messure of quality, the reserve
margin. He slso finds a weskly negative nhtlomlnp between the number. of
physicians per hospital and the reserve margin, and suggests that whare relatively
more physicians exist, hospitals do not need to compaete for physician: affiliations
as much. Alternatively, however, it is possible that where more physicians exist,
admissions are greater (becsuse of physiciane' influence) and that hospital
occupancy rates are ln(hct as a result.

Farley (1988) examines the more general quutlon of vhat "differences exist

between - various . characteristics of ~hospitals .in - “monopolistic® versus in
© "competitive” markets.. He finde little difference in profit rates. but finds both
expenses and revenues to be higher in competitive markets. - He also finds length
of stay, number of operations per short-term admission, number of services
available; and assets and employees per admission all to be greater in competitive
markets. These results support the facility and service competition  hypothesis.
They are limited, however, by their lack of control for any other factors that
may affect hocpihl usage.

Most recently, in two papers, Luft et al. (1986) and Robinson and Luft (1985)
examine the effect of concentration on total cost per admission, total admissions,
average length of stay and on the provision of specialized clinical services.
Concentration is measured as the number of hocpltth within a 8 or 15 mile
radius.  Holding constant case mix, demand conditions, and exogenous cost
factors, they find that coats incr«u with’ their - mcuun of competition as do
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VARIABLE

Herfindahl
and concen-
tration ratio

For Profit
Hospitals
(share)

(dummy)

Multihospital
and Managed
Hospitals

TABLE 1
Predicted Effects of Competition Measures

THEORY

[

. "quality”, but little/no price com-
petition {adminstrator prestige and/or
competition for physicians models)

. price, but little/no "quality” com-
petition (normal competitive market)

. b§th price and "quality" competition

_ 1. Investors want return on their capital

(more concernéd with and able to maximise
profits)

2. Reduces market power of physicians
3. Are uiore efficient

4. Different incentives

6. Cream-skimming

6. En_ter into already profitable mu-kett_
1,2,3,and 4

5and 6

1. More efficient

2. More concerned ﬁth profit maximisation
8. Cheaper access to c'apital .

4. Facilitate Collusion

B Assuming no important scale effects.

+ ol

? -

+ 0

+ 0

12 +/0
o+ +

+ andfor -

same as share .

0

2 Depends on relative importance of price and quality competition. -
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Occupancy rela-
to aversge

Physicisn/
Bed Ratio

HMO
memberehip

Change in HMO
market share

Nursing Home
Beds

Entry
Regulations
({CON & 81122)

Rate
Regulations

1. More market power

2. Reverse Causation: higher occupsncy results

from higher quality product

1. Physician Visits substitute for
Hoepital Stays

2. Physicians complement hospital stays

3. Physicians control hospitals, but
cooperate less perfectly when there
are more. of them

4. Hospitals compete for physicians by
providing costly inputs

1. Enter first.into costliest areas

2. Provide efficient competition

s. Diminish hospitalization of less il
or more pric_e--emitive patients

1. Grow by offering v chéaper alternative

2. Increasingly attract less ill patients

1. Provide competitive subatitute to
hospital beds '

2. Léaveimoﬁt costly patients to hospitals

1. Prevent wasteful quality couipctiﬁon
3. Enforce cartel through entry barrier
3. Lead to inefficient ruourcek allocation

4. Have no effect

1. Effectively control prices

2. Have no effect

3 Depends on whether affect expenses oL just margins.
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structure, as crudely measured by a Herfindahl statistic, does
not affect competition. Certainly .the literature on the
relation between concentration and profits in other industries
finds that simple structural variables often have no effect
‘when other variables are held constant3? If this is the
case, the Herfindahl variable should be msngmf icant in both
the price and expensc regressions.

chressnons are also run substltutmg a four-firm
concentration ratio (CR4) for the Herfindahl statistic. As
the results section discusses, this: changc does not affect the
results s:gmf icantly.

Structurc' may only matter when it reaches some
benchmark level. Therefore, in a second set of regressions,
a dummy variable, equalling one when concentration is high,
is substituted for the linecar mecasure discussed above. It is
also possible that structure affects competition only when
accompanied by some form of entry barrier. As will be
discussed below, howcvcr, ‘interaction vanablcs prove to be
msngmf icant.

admunolu md lcn(th of ctay The cﬂ'ect of mrket ‘tmctun on the provision of
clinical services varies across . services. Services .such as..emergency rooms,
»mnmmomphy and - cardiac catheterization units are .more prevalent in more
' competitive mu, suggesting that tbey are used to attract either patients or
physicians. - On the other hand, services that are demanded rarely and are
unlikely to attract admissions, cuch as cobalt therapy are supplied in a
complementary tuhnon, i.e., their availability at neighboring hospitals lowers the
probability that a given hocpital supplies the service.

32 54e Weiss (1974) for a summary of the older literature.
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2. The Importance of Diffcrent Organizational Forms in the

a. r-Profi

" While voluntary (non-profit) hospitals still operate the
majority of all beds in the United States, the market share
controlled by proprictary institutions has incrcased substan-
tially in recent years.3® In addition, a growing number of
both non-profit and proprictary hospitals cither belong to
multihospital systems or arc managed by an outside con-
tractor. Have  these changes in organizational structure
affected competition among hospitals? What changes in
market conditions explain the recent increase in entry of
for-profit hospitals after many years of exit?3¢

Many of the advantages facing non-profit hospitals have
disappecared or declined in the last few years3® Both

33 In 1083, 0% of sll short-term non-federa! beds were in for-profit
hospitals, and from 1970 to 1988, a period during which the number of short-term
non-federal beds incressed by. 20% and total beds declined in number, short-term
proprietary beds increased by 77%. (Hospital Statistics, 1084)

3¢ [n 1010, 56% of all hospitals were for-profit. (Siosn (108¢) at 83-84) -
Most were established and operated by physicisns, primaerily in rural areas where
few other hospital facilities were ' available. However, the proprietary form
subsequently became less important. By 1940, TO% were non-proﬁt controlling
90% of all beds. By 1946, only 3% of all ho-pitd beds were in proprietary
institutions. )

3% Several institutional features, in the past, encoursged non-profit institu-
tions. Proprietary hospitals’ capital costs were higher: they did mot receive
private philanthropy nor did they qualify for government subsidies. (an
Hill-Burton funds wire for nom-profit hospitals.) Their labor costs were slsd
higher since preferential treatment wes asecorded non-profit hospitals in the
“benefit laws (e.g., workmen's compensation).  Non-profit fnstitutions do not pay
“taxes. They slso were at lesst somewhat immune from laweuits. Finally,
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government funding and private philanthropy have almost
disappecared  since the advent of Medicare and Medicaid.3¢
On the other hand, proprictary firms have the ability to raise
capital by issuing ecquity. Many recent takeovers of
non-profit, particularly county .and municipal, hospitals by
proprictary hospitals have been attributed to the non-profit
hospitals’ inability to raise mecessary funds for renovations.
Since non-profit hospitals are restricted to the debt markets
for capital, many have amassed high debt-equity ratios and
are therefore unable to find further capital at reasonable
prices.3” Morcover, public and private insurance plans now
reimburse proprictary hospitals' for their capital costs quite
_generously.3® The growth of systems of many hospitals has
also been attributed to access to capital. The diversification
~and ‘larger scale created by a hospital system allegedly reduce
the risk potential investors perceive.3® '

‘for-profit . institutions were subject to more stringent Certificate of Need
regulation, and both public and private insurance ‘reimbursement rates were
~lower. (Bays (1083) at 367, P. Feldstein (1977) at 160.) T

.38 Between 1068 and 1079 the percentage ~of short-term: general’ hospital
. construction . financed. by -the government fell from 23.2% to 3.2%X. Similarly,
“philanthropy's share dropped from 21.3% to 6.6% Debt financing assumed s moare
important role, rising from 38.7% to 70.6% over the same period. ("Hospital Capital
Financing Debated,” American Medical News, 3/23/8¢, at 1.)

o 3.71"11\‘\'.9%: Owned Chains Continue Expansion, 1985 Survey Shows,” Modern
" Healthcare: 6/7/85 st 84; Brown & Saltman (1985) st 124; Hill (1975) and Siegrest
(1983). A; new .move by ‘non-profit hospitals is. to ‘fssue ‘stock’ in & for-profit
_subsidiary. ("Not-for-profits Competing for. Capital by Selling Stock in Alternative
Ventures,” Modern Healthcare, 8/16/86 at 90} o
38 Gurrent legislative proposals would " make Medicare's capital coat
reimbursement program considerably less generous in the future. ("HCFA Proposal
Would Tie Occupancy to Medicare Payments for Capital,” Modern Healthcare,
10/11/85 at 106) ' _

39 giegrest (1983), Ermann & Gabel (1084).
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Explaining the growth of proprictary or system hospitals
by access to capital docs not lcad directly to a prediction on
what effect their entry will have on compctition.. It seems
likely, however, that if the physician-control-of-hospitals
theory is valid, the presence of outside investors, who are
concerned about a return on theu' investment, may lead to
different hospital behavior.49 In a hospital perfectly
controlled by physicians, hospital services are priced at
marginal cost ‘so that physicians can extract all monopoly
rents in the fees that they charge. In a non-physician-
owned for-profit hospital, outside investors and/or hospital
exccutives should not permit such pricing behavior; if
ecconomic profits arc available, physicians would be required
to share them with the hospital’s investors. Thus while -the
total price of a hospital stay, which includes both physician
and hospital fees, should be lower ‘or the samec at a
for-profit hospital relative to a non-profit institution, the
hospital portion of the total price (which is what this study
analyzes) may be higher at the for-profit hospital. Account-
ing mecasures of cxpense, which do not include a return on
equity, should not be different for:for-profit hospitals except
to the extent that hospital owners make dxffercnt dccns:ons
about input use than physlcxans do. '

On the other hand, the reccnt gtowth in propnetary
hospntals may be duc to their grcatcr ability to respond to
new. demand-based pressures on price generated by an
increased cost consciousness that has appeared in recent

40 1 fact Pauly & Redisch (1973) suggest that it is essier for the medical
staff to maintain control of a non-profit hospital. (It is not clear why they
cannot own their own hospital, however.) Moreover, not only the American
Hospital Association, but aleo the American Medical Association supported passage
of the Hill-Burton Act, which provided investment financing to nonprofit hospitals.
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years$! If thc physician-administrator utility maximization

models of hospital behavior have some validity, then perhaps
the presence of outside sharcholders is necessary to generate

more cfficient resource utilization.*? Under this explanation, -
the entry of proprictary hospitals into a market should ulti--
mately result in lower prices and perhaps lower quality as

well if that is what consumers prefer. - '

For-profit hospitals may also have different incentives
_than non-profit hospitals. These different incentives might
make some. forms of active or -tacit collusion. between for-
profit and non-profit hospitals more difficult. This could
lead. to higher quality or lower prices depending .on the
relative importance of price -and quality competition. 'If any
form of collusion is lessened, lower prices per unit of quality
should result. o L

On the other hand, it is often alleged that for-profit
hospitals engage in cream-skimming behavior; that is, they
may specialize in those services which’ non-profit hospitals
have priced above average cost in order to subsidize other
services. ~ Extensive cross-subsidization itself may result from
the predominance of comprehensive third party payors  that

do not  consider - the “costs of individual treatments*d

41 10 Very recent’ yesrs, a ‘grester swarenesi of and concern over costs
seemis to have emerged. Cotnpany insurance plans have alteréd policies to make
subécribers more sensitive to ‘costs. The. concluding ‘section provides some
evidence of and discusses some of thée ramifications of these changes on hospital
competition.

€ Rosett (1974) suggested that the for-profit hospital industry declined
initislly because of an incresss in the difficulty of being efficient with growth in
sie, implying that non-profit institutions are less concerned with efficiency.

b Non-profit hospitals' prices for various services reflect extensive cross-
subsidigation. Jeffrey Harris (1979) and Karen Davis (1971) report revenue-cost
ratios ranging from about .9 for major surgery and delivery room services to over
4 for some laboratory procedures. This policy is often suggested to be optimal

27



SECTION Ul

For-profit hospitals may also lure away thosc patients who
subsidize others (the wcalthy, routine care, low cost) by
charging slightly lower prices, or by providing higher quahty
service or morc. amenities 4 to patients who arc less sensitive
to price (thc comprechensively insured and wealthy), and still
carn positive profits if they can also turn away the more
costly cases. They arc often  accused of refusing to . treat

(in a second best unu). sither to serve the self interest of an organised medical
staff, or to allocate limited lnpuu. Carsan Bays (1983), at 72, citing the Harris
study, suggests that hospital prices for services most directly nhhd to physician
activities, such as surgery and intensive care, are heavily subsidized so that’
p}.yncmu can raise their own fees, since payors are only interested in the total
price. However, if total price is really the only relevant vaciable, then it is not
clear why payors sre not concerned that hocpltul beds and diagnostic procedures
can be priced far above marginal cost. Paul Feldstein (1977), at 144, notes that
the customary low, sometimes ne(ttivc. markup on maternity urvicu is rational
in the framework of economic pnco discrimination: young couples having children
typically are relatively poor (and insurance may not provide complete coverage of
obstetrical sarvices), and they also have sufficient time to shop around. ‘A recent
study found that one quarter: of ‘all women of childbearing age in the U.S. lack
any health insurance that would pay for the hospital bill. ("Many Not Insured for.
Maternity Costs,” Washington Post, 7/3/86 at AS) Interestingly, - proprietary
hospitala offer little obstatrical care. (Goldlmith (1081), st 117.) "Harris suggests
that ‘crosssubsidisation.in: hospital: pricing corrects insquities in standard insurance
contracts that overinsure routine -care and inadequately  insure catastrophic care
and the working poor. He fails to note, however, how the . pu'ticulu- p.ttun of
crosssubsidisation that exists rectifies these inequities. :

‘Non-profit hospitals also use other forms of emu-luboldiution. Pootly (oe
non) insured patients. are subsidised by more completely covered (and wealthier)
patients. Given aversge. cost-pricing, low cost patients subsidise high cost
patients. Moreover, by maintaining excess capacity - without using . pesakload.
pricing, hospitals uuu routine care to subeidise emergency. treatment.

u“ Competition on amenities such as better food, privm rooml. or cable TV
has become popular..
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indigent paticnts.®® If for-profit hospitals cream-skim
lucrative paticnts by offering a higher quality product, they
can caus¢ average prices and costs to rise4® If cream-
skimming takes the form of offering only those services that
had been priced above marginal cost to subsidize other
services at non-profit hospitals, then the prices of some
services will actually fall while othcrs rise as all pnccs move
closer to marginal cost‘

lf proprictary. hospntals only enter profntablc markets,
but neither affect the degree of price competition nor
cream-skim, a positive corrclation between their market share
and prices and/or a ncgatnvc correlation between market-
share and expenses will exist. Since it is unlikely that
supply and demand are always in equilibrium in growing

markcts, it should not be surpnsmg to. find large for-profit

45 gloan & Vnciu (1983) find no dlflmnco in the pcrcentue of all pltlent
days accounted for by Medicaid and Maedicare pstuntl or in the types of services
available at the two types of hoapitals. . Moreover, Bromberg (1985) notes that
both proprietary and voluntary hospitals wrote off about ‘4.4 pment of gross

" patient revenues to chmty care and bad dcbt

46 Byen if they ‘cream skim by offering cli(htly lower but still" oconomlcnlly g
profitable pncu, average prices will rise. it non-proﬁt hoaspitals set their, cross- .. .-
subeidising pncu so that they ju-t break even in aggregate and if the bud‘et:
constraint facing the industry as a° ‘whole is not ‘completely ‘binding. - Since non--

profit hospitals must now: raise the prices they: charge formerly subsidized patients = -

while - proprietary hospitals . are. earning positive profits, totsl revenue collected
must incresse. If non-proﬁt holpitolc hiad been at o priu-comtuimd cqmlibuum
prior to the ‘entry’ of ‘for-profit inuituhom. pumm.bly ‘some’ exit would ‘occur.
Given cost-based insurance progrims, in the past it :was probably: poasible. for
them just to raise their prices. The current prospective reimbursement (DRG)
system for Medicare ‘makes this loss feasible, and exit is indeed bocomm( more
common.

47 wate et_al. (1986) find no evidence of differences. betw«n the case-mixkes

of for profit and non-proﬁt hocpit.l. their ratio of ‘Medicare or Modiuid dayo to
total days, or in their ratio of inumivo care duyl to total days.
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hospital market shares associated with high prices. In this
case, however, causation would run from price to market
sharc rather than vice versa. For-profit hospitals have been
established primarily in southern and western states where
union activity and average labor costs are low, population
growth is high, regulations arc loose. and reimbursement
systcms arc generous.

In summary, the effect of for-profit hospitals on market
prices depends on which theory correctly cxplains their
behavior. If their entry is explained by their efficiency, it
should result in lower costs, lower prices and possibly lower
quality. Similarly, if their entry makes collusion more
difficult, it should lower margms, but it has an indeterminant
effect on prices. If propnctary hospitals enter to take
advantage of cream-skimming opportumtnes, they may offer
higher quality, and higher prices and costs may result4®

‘Alternatively, prices may be pushed cioser to marginal cost4®

while ecxpenses do. not. change .if - .cream-skimming reduces
cross-subsndnzatnon“’ Finally, if for-profit hospitals are able
to extract rents otherwise accrumg to. physicians, while the
total price -.for hospital -services may. declmc or remain
unchanged, the entry of propnctary hospxtals may lead to a
higher charge for the hospital pomon of . thosc serv:ces,
holdmg constant thc dcgree of physnc:an competmon

b Prices for fully insured pothntl at non-proﬁt houpitulo would fall snd
less covered patients’ fees would rise. Sinice Medicare coverage is not’ as

generous as some private programs, we might expect Medicare fees (our data) to'
rise.

49 This would Mo some rise and others fall.
o rise if for-profit hospitals offer a higher quality product.to

those pltunu less sensitive to prico that they lure away. As a result of the

change in case-mix, expenses slso rise for volunt.ry hospitals that are left with
only sicker patients.
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Two types of variables are used to measure the effects
of ownership structure on hospital prices and cxpenses.
First, in all the regressions, onc cxplanatory variable
measures the share of beds operated by for-profit hospitals
in the SMSA (SFP). In addition, in the individual hospital
regressions, dummy: variables indicate whether a particular
hospital observation is for-profit (FP). Under most theories,
the share and dummy variables should show similar effects.
One exception is the cntry-into-profitable-markets hypothe-
sis. If that is the sole explanation, the sharc variables will-
reflect profitable markets while the individual dummies should
" have no influence.

Evidence on differences in for-profit and non-profit
hospital behavior is mixed. Lewin et al (1981) note that
for-profit hospitals have higher costs and prices. Bays (1979)
finds that once an adjustment is made for case mix, no
difference exists. Sloan & Vraciu (1983) also find no signifi-
cant difference in costs, but find that nect operating funds of
proprietary hospitals are slightly larger than for non- proflt
hospitals, suggesting that the former charge hlghcr prices.
Becker & Sloan (1985) find that ownership does not signifi-
cantly affect costs or profits.5! Watt et al. (1936) find that.
in 1980 investor-owned hospitals chargcd 22 percent more per
admission after adjusting for case mix. This difference
pnmanly reflected higher prices for ancillary services. Total
costs of proprictary hospitals, on the other hand, were only.
insignificantly higher. The after-tax margin of investor-
owned hospitals was double that of non-profit hospitals.

51 Thcy find that "independent profit-seeking hospitals are lllghtly more
efficient, but chain owned profit-seeking hocpitlll appear less efficient than’
independent, nonprofit hospitals and no more efficient than government hospitals
run by chains. Government hospitale tend to be less proﬁnble than either
pnvntc nonprofit or for-profit hospitals...."” (at 31)
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b. System and Managed Hospitals

“The development of for-profit hospitals may not be that
significant by itsclf. Rather, there has been a concomitant
increase in the number of for-profit hospitals affiliated with
chains or systems or that arc managed by outside parties.5?
Many of the same theories posited to explain the potential
effects of proprictary hospitals can be applied to chain
hospitals. Thcy may be more efficient, or at least have
access to cheaper capital, and they may have more traditional
profit maximization incentives, ¢ven when they are non-
~profit. On the other hand, their more unified structure may
ease collusion which could ralsc pnccs (per umt of quality)
and/or lower quality.

Studies of multi-hospital - systems and management-run
hospitals (Ermann & Gabel (1984) and Wheeler, Zuckerman,
and Aderholdt (1982) respectively) suggest that they take
advantage of managerial economies of scale in, for example,
dealing with third party payors, as well as in bulk purchases
of inventories. -Most 'studies disputc that they otherwise
operate more e('fncncntly - Finally, several note that both
for-profit and non-profit ‘managed and systcm hospitals sct’
higher pnccs to increase profntabnhty e

52 In 1982, one third of all community hospitals, sccounting for 36% of the
beds, belonged to a hospital system containing three or more owned or managed
hospitals. 39% of the system hospitals were investor-owned, 34% were affiliated
with religious institutions, and the remainder were pnvm non-prolit or municipal
(Ermann & Gabel (1085) at €13).

83 Becker & Sloan (1088) note that proprietary chains in particular are less
efficient, and the summary by Ermenn & Gabel (1085) notes several other studies
that ﬁnd no efficiencies accruing to clnln hospitals.

¢ Ermann & Gabel (1084, 1086) survey the literature. See also, wn«m,
Zuckerman & Aderholdt (1083)
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The regressions account for affiliations across hospi-
tals. SMAN measures the proportion of cach SMSA’s beds
that are controlled by an outside management organization.

SMHS represents the proportion of beds that are part of a

system or chain of multiple hospitals that are both commonly
owned and managed. Individual hospital dummy variables
(MAN) and (MHS) mcasure the effects of aff iliation on the
individual hospntals

c. Public Hospitals -

The effects of the share of beds accounted for by
county, municipal and statc hospitals (SGOV) as well as that
of individual government hospitals (GOV) are also measured.
Since county and municipal hospitals gcncrally treat most
indigent, non-insured “patients, their presence should reduce
the nced for remaining hospitals to cross-subsidize these
patients through their insured consumers. Therefore, a
generally negative impact on prices of the government share
variable is expected. The government dummy variable might
have a positive or insignificant effect depending on  the

extent to which other funds are avanlablc to subsidize -

mdngcnt patients.

The greater the potential for using substxtutcs for

hospitals, the more competitive hospitals have to be. Health
Maintenance Organizations (HMOs), which provide comprchcn-
sive care, have been shown to have significantly’ lower

hospital utilization rates than the ‘population at large.®® In
arcas where HMOs arc more prevalent we should' expect to

find hospitals acting more competitively. It is possnblc of
course, that this compctition takes the form of quality
competition. HMOs may draw off consumers who are most

88 farold Luft (1978 and 1981). The above average health status of HMO
enroliees explains some, but not all, of the reduction in utilisation. ‘
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price sensitive and leave those who are more concerned about
quality to private hospital insurance plans. Therefore it is
not clear what effect HMO presence should have on hospital
prices.®® It is also possible that HMOs entered first into
those markets where cost was highest.$? A variable that
measures the percent of the population belonging to HMOs in
1977 (HMOMEM) is used along with another that measures
the change in HMO market share from 1977 to 1978 (DHMO).

Nursing homes, at least to a certain extent, substitute
for hospitals. If this effect predominates, their presence
should lower hospital prices.® On the other hand, if they
draw those paticats primarily requiring maintenance services
rather than morec costly medical services, they may raise the
average cost of treating hospital . (particularly elderly
Mcdicare) patients. The nursing home bed-population ratio

56 1n recent years, the anecdotal evidence suggests. that HMOs havé become
large enough to cause hospitals to bid for their contracts by offering price
competitive packages. About 67% of large metropolitan hospitals now have some -
relationship with an HMO, and another 28% plan to implement one within the next
year. ("Most Metropolitan Hospitals will Link with HMOs, Hoepitals, 9/1/86 at 44)
In 1977-78, howaver, it is unlikely that HMOs were large enough to elicit much of:
this behavior. IR

57 Carl Schramm, director of the center for Hospital Finance and Manage-
ment of the Johns Hopkins Medical Institutions, has stated: "We do know,
however, that in states where more competitive environments aexist, largely
characterised as such because. of the pressnce of HMOs, the hospital -sector is
overcapitalised while at the same time high profit. margins exist.” Washington
Post, 6/20/86 at A19. Studies have found HMO growth to be positively related to
hospital expenditures, and it is quite possible that the two are jointly deter-
mined. (Frank and Welch (1985)) : S

58 While not applicable to the sample period,. fbo recent move toward ﬁqu
prospectively determined payments for hospitals (DRGs) has been correlated with a

reduction in lengths of stay. This may very wall be leading to greater nursing
home utilization.
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(NHBED) describes their influence.5

4. The Effect of Physicians on Hospital Behavior

Since the supply of physicians is probably jointly deter-
mined with the supply of hospital services, inclusion of
variables measuring physician 'supply in the reduced-form
hospital regressions may lcad to biases.  Therefore the
-results initially reported omit measures -of physician influence.
Since, however, the role of physicians is important, regres-
sions were also. run including. various measures of their
effect. Since those variables have little effect on the other
variables in the regression, serious biases probably are not
present and those results are also reported.

The patient care physician - short term hospital bed
ratio (MDBED) is used to account both for shifts in demand
caused by physicians acting as substitutes or complements to
hospital services and .for the impact of physicians on hospital
operating decisions. The physician-bed ratio may have
offsetting effects of decreasing demand, if physician office
visits substitute for hospital stays, and increasing demand if
physicians make the deccisions to hospitalize patients. If the
Pauly and Shalit theories are correct, larger groups of
physicians are less able to control mdxvndual and collective
output and the hospital component.of costs may ‘rise with the
number of affiliated physicians. High physician-bed  ratios
may  also reflect higher quality care: in markets where
hospitals have attracted a large number of physicians through.

.89 To, take account of other hoepitals in the market, a varisble measuring
the ratio of beds in the included market (those in short term, general, non-fede-
ral hospitals) to all other hospital beds in the SMSA was included in some

. preliminary: re(reunom ‘If the other hospitals in the area exert some competitive
pressure on price, the coefficient on this variable should be positive, since high
values of this variable imply few hospital beds other than the ones located in our
measured sample. The variable's sign shifted acroes regressions, however, and was
mn(nlﬁcsnt Theufou it was omitted from tub-equent regressions.
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provision of advanced (costly) technology. One could also
argue, as does Joskow (1981), that the causality is reversed.
In markets more saturated with physicians, hospitals may not
have to compete as much for physician -affiliations through
provision of expensive facilities. In that case, in areas with
high physician density, hospital prices should be lower.

 MDBED could also pick up supply effects since rela-
tively high values indicate relatively low values of beds. The
physician-population ratio (MDPOP) which should mcasure
only the effect of physicians as substitutes or complements is
also included to sort out the various possible effects.

GPMD measures the proportion of all patient care -
physicians who are general or family practitioners. Given:
the physician/bed ratio, it should have a negative impact on
hospital prices, since GPs arc more apt to substitute for
inpatient hospital services.. S

Holding constant a hospital’s occupancy rate, ‘the higher
its occupancy rate is relative to the market average, the less
it may need to compete. Its- higher occupancy may be
indicative of some local market power related to, for
example, a beneficial location.®® If this is true, that
market power should be manifested in higher prices if the
hospital market is anything ‘like a normal cconomic market.
It is also possible that the higher relative occupancy may
result from higher relative demand duc to a higher quality

€0 The geographic market used in this study is defined at the SMSA. level.
In some cases this may be too large, particularly for fairly routine treatments
that every hospital provides. . Convenience is often thought to be a fairly
important facet of a hospital's characteristics, so a particular hospital may be
able to charge slightly higher prices than others within the SMSA and not lose
many patients.
2]
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(and costlier) product produced by the hospital. If this is
the case, then a hospital's relative occupancy rate (ROCC)
should be positively correlated with both prices and expenses.
If the market power story is correct, only prices should be
positively correlated with ROCC. Finally, hospitals may
achieve relatively higher occupancy rates by charging lower
prices (per unit of quality) In this case, ROCC should be
negatively corrclated with prices or positively correlated with
expenses. ‘

6. Regulations Affecting the Hospital Industr

Two major forms of rcgulatnon control the hospital
‘industry.  Entry rcgulatlons require approval for construction
and for some other major capital expenditures. In a few
states, rate regulations affect the prices hospitals may
~ charge. ' ' '

Two government programs control entry, Certificate of
Need (CON) rcgulatuons :mplcmcnted by most states during
the 1970s,! requirc that any hospital that wishes to enter
and/or ¢xpand obtain approval f rom a state regulatory autho-
rity. Similarly, Section 1122 (of the Social Security Act
"Amcndmcnts of 1972) authonzcs state planning agcncxcs to
. review hospntal expansion plans ‘and to recommend that the
Dcpartmcnt of Health and Human Services disallow associated
interést and ‘depreciation expenses paid under public insu-
rance programs if the plans arec not approved. Since CON
rcgulatnon is broader but serves essentially the same purpose,
many states abohshed their Scctlon 1122 programs upon

€1 Federal law mandated their cnutmenc by 1980 in order to quallfy for
federal health funds.’ This requirement, howover. has been eliminated. Texas,
. Minnesota, Arizona, Utah, California, Kansas, New Mexico, Idaho, and Louisiana
have recently dismantled thcir CON programs or plan to phase them out in the
near future, although some of these states still have Section 1122 regulations. In
at least two states, a surge in notices of intent to build has been noted since
abolition of the entry review program. -
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enacting CON legislation.

Three theories predict differing effects of entry regula-
tion. The first, which is based on the common belief that
any expansion in hospital bed supply creates its own
demand® and that, left unregulatcd hospltals compete for
physicians and patients through "unnecessary” expenditures on
facilities and cqulpmcnt posits that entry regulation reduces
costs and hence prices. Alternatively, Posner (1974) and
Joskow (1981) have suggested that CON regulation can foster
cartclizing behavior by hospitals: it hinders rent dissipation
through quality/amenity competition as well as preventing
entry. Under this view, it is not surprising that the Ameri-
can Hospital Association supported the mandatory enactment
of CON programs® This carte! theory predicts that entry
rcgulatlon leads to hngher prices with constant or lower
costs, i.c., higher margins. Finally, the third hypothesis
suggests that regulation of beds and certain large equipment
expenditures merely redirects purchases to other forms of
capital (Salkever and Bice, 1979). Total capital expenditures

" remain  constant while opcrating . costs. ‘may _rise since

production using the regulated xmx of .capital. |s less effi-
cient. .

~ Most - analyses of the effect of entry regulatxon pro-
grams suggest that, several years after their enactment, they
reduce expansion of bed supply but encourage greater utiliza-
tion of the existing bed stock as well as other inputs.

Empirical studies suggest that aggregate costs increase or

remain unchanged.®® The effect of entry regulation on price

. 62 qpie concept, known as Roemer's an. was first cuuat«l ‘by Milton
Roemer (1961).

63 American Hospital Association (1088).

64 Sioan (1981), Sloan & Steinwald (1980), Salkever & Bice (1979), Misek &
Reynolds (1976), Joskow (1981).
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has not been carefully examined. This study analyzcs this
effect as well.

The effect of certificate of nced regulation is initially
measured as the number of years a law has been in effect in
the state (CONAGE), since CON regulation is designed to
reduce expenditures on durable goods and thercfore can be
expected to become cffective only with a lag“ CONAGE
ranges from 0 to 13 for the year, 1977, that is studied. A
second formulation assumes that once a CON law is wéll-
established, its age does not matter. This specification
defines a dummy variable as equal to one when the CON law
is at least three years old and zero otherwise. Section 1122
(S1122) is measured as a dummy variable which takes a valuc
of one in thos¢ states havmg Section 1122 review boards.%6

Prospective Rate Review regulation has also been
instituted by some states in the last decade. This form of
rcgulatlon attempts to control hospital costs by cstabl:shmg'
in advance maximum allowable rates c:thcr based on past
costs or to cover proposed total- budgets.5” _State hospital
associations have generally opposed rate rcgulation. Evidence
on the effect of such programs- is mixed. While most recent
studies find a negative effect on costs in those states with

.68 Pr‘eirioul‘f"'ltudiéi;- ’-'e.(.’,"SIo'.h (é'»suiﬁwild' (1980), have shown this to be
true. . e L L ' .

66 Section 1122 is not monund by its age becnuu all_section 1122 ltatut«
were énacted in the Felatively short:period betwaen 1972 and 1974. ' Alternatively
specifying :S1122 :as the proportion of the popul.non that is envolled in Medicsare
or_Medicaid ‘in those states with Section 1122 review boards did not change the
results significantly. Since S1122 uc(llntiom ‘often duplicate CON laws, ancther
alteriiative variable was formulated as & duinimy equalling one only when a' 51122
program existed by a CON law did not. The results did not change. * .

87 See Morrisey et al. (1984) for an interesting theoretical discuasion

explaining why effective rate review lowers "quality” of hospital inputs when the
hoapital objective is to maximize physician incomes.

39




) gECTlON 11

mandatory rate scttmg programs, older studies find no
significant eff cct.88

Prospecuvc Reimbursement (PR) probably does not
directly influence market competition.. However, if it favors
one type or size of hospital over another, or affects case
mix, it may have an indirect effect. Programs differ
according to whether they are voluntary (PRV) or mandatory
(PRM), whether they use a formulary or budget review
approach, and who they cover. Mandatory programs are more
likely to be effective.

C. Data
I. Price Data and Regression

‘This study uses price data for various individual discase
categories. As noted in the introduction, studying prices for
specific discase categories has at least two advantages.
While most previous studies of hospital compctmon have
measured quality competition using expense data, price data
are essential to determine the effect of compctition on
consumer welfare. Second, since hospital services. are a .
highly differentiated product, focusmg on individual discase
categones is necessary to avoid serious production function
aggregation .problems. ‘While case mix variation still exists
within a given disease category, such variation should be
much smaller than that found in the aggregate hospital

68 gioan (1083), Joskow (1081), Morrisey gt al. (1083), Wortherington and
Piro (1982), Dranove and Cone (1084), Melnick gt gl. (1981), and Sloan (1981)
found prospective rate regulation reduced hospital costs significantly while Sloan -
and Steinwald (1080), Misek and Reynolds (1082), and Elnickl (1975) found no
offect from such regulation. The difference can primarily be sttributed to the
time period analysed as well as the way in which the variable mcnunn( the
regulation was characterised.
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revenue or expense measures used in many studies.?

Both average market prices, where the market area is
defined to be a Standard Metropolitan Statistical Area
(SMSA), and individual hospital level observations are
examined. Implicit in the market level analysis is a model of
individual hospital behavior that yields equilibrium market
prices dependent: on various characteristics of the market
such as demand, structure, and regulatory environment.™
Using SMSA-defined . markets, it is stralghtforward to define
cach hospntal's compctntors :

There are two dxsadvantagcs to . workmg with data
aggregated to the SMSA level. First, only about 2800, or
less than 50% of all community hospitals™ are located in
SMSAs. Therefore only half of the available sample of all
community hospitals is used. Morcover, hospitals located .in
SMSAs are not drawn from the distribution applicable to all
community hospitals. Hospitals located in SMSAs are more
apt to be large: while 44% of . thc SMSA- hospitals contain
more than 200 beds, only 27% of all community hospitals do.
Lnkewxsc. less. than 9% of SMSA-located hospitals have fewer
than 50 bcds, whllc 24% of all community hospitals. are that
small. Second, by aggregating all the individual hospital

% One very recent study (Eskos & Peddecord, 1985) avoids this major
problem by using profit data by individual hospital service (e.g., pharmacy, medical
& uumcd obstetrics, clinical laboratory) to . determine the effect of ovmmlup on
moargins for different services. The data are still subject to case mix problems,
however, and the study does not examine the effect of market structure.

7 Maddnln (1917) discusses the oconomatnc advmtqu and dtndvmtqu of
" data’ um(ttlon Information is lost_through aggregation, but to the extent that
errors exist in the microdata or the uueronlutlom are uudoquntdy specified,
aggregated data are more appropriate. o

n Community hocpltuln are defined as “non-federal lhort-term general and

other special hospitsls - excluding hospital units of institutions - whose facilities
and services are available to the public.” {Hospital Statistics, 1977, p. . vii)
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data, we losc potentially valuablc information about differ-
ences across hospitals that may affect their pricing deci-
sions. Therefore it will also be useful to study prices at the
individual hospital Ievcl 72

Both the SMSA and individual hospital level regressions
include the same cxplanatory variables beclonging to the
vector S discussed in the previous section as well as
measures to control for exogenous demand and cost factors
listed below and discussed in the appendix. In addition,
dummy variables to reflect the: ownership status of ecach
individual hospital will bc included in the individual hospntal
regressions.

Eleven discase catcgories are studied. Four catcgories
of explanatory variables arc discussed: those that measure
demand, those that account for cost, regulation variables, and
proxlcs for the degree of market compctmon. In the price
regressions, the dependent variable is the average price
(charge) per case for the particular disease category for all
the hospital services except for the physicians’ fees. In the

72 Por several disease categories axamined, the coefficient of variation of
the: aggregated price dats has been compared to the average coefficient of
variation (cv) of the disaggregated data. 'l‘hc results, shown below, show minor
differences between the: two typn of avcngu

Disease Aggregate CV S CV of Individusl Hospitels

Code , . Mean Range
250 270 ) 230 01 -1.24
T4 228 I 181 01- 87
410 266 . 2185 002 - 86
427 286 - 236 002 - 67
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aggregate regressions, the umit of observation is an SMSA.T
In thesec regressions the price variables are weighted (by

number of cases) averages across the sample hospitals in a
given SMSA,

The price data comec from Health Care Financing
Administration (HCFA) files of average charges for the most
frequent diagnoses for Medicare inpaticat diagnoses for 1977
and 1978. They arc derived from the Medicare Provider
Analysis and Review (MEDPAR) data which "are a 20% sample
of all Medicare hospntal inpatient bills submnttcd to HCFA for
payment under Title XVIII [Medncare] of the Social Security
Act"™ Individual patient data are aggrcgatcd to the
hospital level to preserve conf identiality.™ “Also, - since a
small number of very high charges created substantial
difféerences between means and medians, the top 7% of all
patient records for each diagnostic catcgory was deleted by
HCFA. HCFA cautions users of the data to remember that
they are “for the Mecdicarc cnrollcd population only" (¢mpha-
sis in original), but also notes that persons over the age of
65 account for onc quarter of all hospital discharges and for
onc third of all patient days. Other studies have also shown
a strong corrclation between the pattern of Medicare charges
and other prices across hospitals. Even though the levels
may vary, the data “can be considered’ reasonablc indicators
of the overall relative differences in prices charged . by

A

uhmm,mMAwhapitddu.muothudoudl
hospitals in the SMSA. Regressions were run using only those SMSA observations
thotantdmthm““dthobo&hthoMA(wlohuuﬁom).
mdnod.ulﬁmtdlﬁonmumbund

T4 Jntormation on the data set ls derived from ‘the Buresu of Health
Planning’s Program Information Letter No. 81-28, March 31, 1081 (U.S. Department
‘of Health and Human Services). Othcdudiudthodatcdhdlnthhuponm
‘Wennberg (lm)mdthc Pmcnmhfomuionwmlo-sadAumt 13, 1980.

L Disease categories at a given hospital with fewer than five observations
are deleted by HCFA.
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hospitals for similar types of diagnoses.”

The data have one problem. Because of thc nature of
Mecdicare (and most private insurance plans), the price for a
hospital visit is divided into two componcats: a charge
represcntnng all of the hospital inputs (ec.g. bed, nursmg
services, operating room, drugs, physical therapy) which is
paid by Part A of Mecdicare, and a physxcmn fee, generally
billed directly by the physician, which is covered under Part
B of Medicare.™® Ideally, the effect of various features of
the hospital market on total hospntal service price should be
studied. Unfortunately, as is true for almost all studies of
hospntal competition, only data for the hospltal component of
this pncc arc available. The hospital price may not always
- react in the same fashion as the total charge would to
differences in market condmons, particularly if physicians
have some control over the production process for hospital
services. It will be particularly difficult to test the Pauly-
type model of hospital bchav:or

 As discussed earlier, since it is difficult to. hold
constant all dimensions o[ quality in the price regressions,
and since profit data by disease category do not exist in the

available data set, it 1s necessary also to cxamine expensc
data

The American Hospital Association’s annual survey of
United States hospntals provides the cxpensc data. They are
matched to the pricc data by hospital before any aggregation
is done to the SMSA. level These , data represent  total
hospital accounting expenses, mcluding salaried personnel
their bcnefnts, professional t‘ees. deprecnatnon, interest,

nuutpdv.hlnmm«wwhﬂumm. For example, in most states
Blue Cross covers hospital costs while Blue Shield reimburses for physician charges.
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supplies and purchased services.” Tax payments by
for-profit hospitals are included. 78 :

The expense data are not dnsaggrcgatcd to thc dxscasc
category level., This implies that unlike the price data, the
cxpense data may be.subject: to substantial case mix ‘vana-’
tion. Several hospital characteristics arc thought to affect
case mix. To the extent possible, these are held constant in
the expensc regressions to minimize the case mix problem.
Teaching hospitals and. large urban hospitals, which may
attract more comphcatcd cases, are accounted for by various
dummy variables in the rcgressions. In addition, as men-
tioned earlicr, it is alleged that proprictary hospitals treat a
simpler, less diversified, case mix than do non-profit
institutions. Bays (1979) found this to be true for unaffi-
liated for-profit institutions, but reported insignificant
differences between the case mixes of proprictary chain and
non-prol‘it hospitals. Over 50% of the proprictary hospitals
in the sample used in this study are chain-affiliated.
Measures of the special facilities possessed by hospntals (a
common indicator used to measure quality) were incorporated
in earlier regressions but had totally msngmfncant ef fects on
prices. and cxpenses. Since matcrmty visits tend to bc_
" relatively low cost, a variable measuring the. ratio -of births
to admissions 1s also mcluded in the expense. rcgressnons

ug According to_ Bccku and Slonn (1985 at 32), lychm ovorhud or homo
office” costs are charged to individual Tiospitals, but not on a fee-for-service
basis. Percentage of revenue’ is one :method" commonly used. It is difficult to
- determine what biu this may create.

78 Dita delineating tlu tax paymanto ‘of ludmdu-l huplhlc are not avdlablo
to this study since tax psyments are included in an ‘aggregate category of "other
nonpayroll expenses® by the. American Hospital Association. Becker and Sloan
(1986, at 31) estimate that. proprietary hospitals. expenses were on average 3.6
percent “higher in 1977 becsuse of tax payments. They also note that higher
interest costs payable on corporate debt financing (ss opposed to munlc:pal or
other tax-exempt) led to a-further 1 percent cost disadvantage accruing to.-
proprietary hospitals.
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Regressions are run on expense per admission (EXPAD),
which corresponds most closely to the price per case measure
used in the price regressions. - Admissions are adjusted to.
take account of outpatient visits. Since factor usage is in
part determined by the form of competition, variables such as
labor inputs and assets per bed are not exogenously deter-
mined in the expense regressions. Therefore regressions are
run omitting  such - variables. Regressions - of the input
measures on the competition variables are also run to
determine how input usage is determined by competitive
factors. - Once again regressions are run both at the SMSA
and individual hospital levels. - : :

3. Demand and Cost Variables

Scveral variables are used to control for different
demand conditions across SMSA markets. These include
income, insurance coverage, percentage of the population on
welfare or unemployed, population density and growth, the

percentage of the population ‘that is white' and the death

rate. Also included is a dummy (or share, depending ‘on the
level of the regression) variable indicating hospitals located
in citics with population equal to or exceeding -one- million.
This variable accounts for the more complicated case mix
typically found in urban hospitals. Motivation for -their
usage and the results are discussed in the appendix. -

Since many hospital costs cannot be viewed as _exoge-
nous determinants of . price, it is inappropriate to include
them in the reduced-form regressions. Rather, only those
variables that cannot be¢ affected by the hospital decision-
makers, the physicians or administrators, are used. -Results.
for these variables are also described in the appendix. -

The next” section outlines results for the price and
cxpense regressions.. In order to present the complete _story,
the results from all four sets of regressions are described

(&)
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simultanecously.” The discussion focuses on the variables
thought to affect market competition among hospitals. These
variables include the structure and ownership descriptors,
measures of substitutes and complements, and the forms of
various regulations. Table 2 presents a complctc list of vari-
ables, their definitions, and descriptive statistics.®0

79 SMSA level price and expense, and individual hospital level price and
expense, regressions.

80 Ay ia apparent from the table, for some variables the SMSA level mean
varies considerably. from the hospital level aversge. For example, the concentra-
tion measures are considerably greater at the SMSA level. This is due to
different weights placed in calculating grand means. While the SMSA level values
are calculated as 'el(llt.d sverages of all the hospitals in the SMSA, in the
“grand mean" each SMSA:is ‘lven equal wot‘ht At the ‘hospital level, since each
hospital is vulghud equally in calculating the miean, SMSAs .with more hospitals
receive a greater weight. Since: those SMSAs have lower concentutnon, the
average concentration level appears lower. Slmlltrly, average prices at the
hospital level appear higher, because hospitals in large urban areas are likely to
offer a more sophisticated, higher mced product. Since such hospitals are not
evenly distributed across SMSAJ ‘they do not receive a much weight in the
overall SMSA averages.

81 4 correlation matrix of all 70 mdepandent .nd 28 dependent variables is
available from the author.
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IV. Results

The results of the SMSA level price regressions are
hown in Table 3, while those for the individual hospital
rice regressions appcar in Table 4. The expense regression
esults for both the SMSA and individual hospital levels are
lepicted in Table 5. Results using input measures as
lependent variables are shown in Table 5 as well.

. Price and Expen ression

Both at the SMSA and individual hospital levels, the
price regressions show that the Herfindahl (HERF) as
calculated is never significant. By itself, this could indicate
that market structure has no effect on hospital competition.
The expense per admission (EXPAD) regressions exhibit
uniformly negative and significant Herfindahl coefficients,
however. The negative corrclation between market concen-
tration and expenses suggests that competition occurs along
costly service and facility dimensions. The significance of
the Herfindahl in the expense regressions combined with its
insignificance in the price cquations suggests that while
competition does incrcase the quality or complexity of the
bundled output termed a hospital stay, it does not affect
price. This implies that the price of a quality-adjusted
bundle of output (which we cannot measure) falls with
reductions in the level of conccntrauon, and that some price
competition therefore does exist.82

It could be argued that the- negative rclation between
concentration and expenscs indicates that hospitals in more
‘concentrated markets have taken advantage of economies of
-scale and are, as a result, more efficient. Such a view lies
behind the arguments that suggest that regional planning

82 A oquarod Herfindahl was also included in an earlier stage of the regres
sions to test » possible non-linear relation between price or expense and eonccn-
tration. It did mot yield significant resuits. Similarly, when the Herfindahl was
constructed to view hospitals managed by a common comp.ny as a single firm, the
results did not change. .
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TABLE §
EXPENSE AND INPUT REGRESSIONS

(SMSA and Hospital chdn)
— 37 — ¥
I —SMSA HOSP SMSA —HOSP __ SMSA
HERF 81238 22199 =.2000 T84 3741
. (-6.30) (-3.20) - (-1.76) (-2.65) (.s8)
FP 1774 3088
: (-.78) (-8.33)
SFP 6233 -86.90 - 5858 -5365 . 231§
(6 . (-114 (-3.03) (453) . (2a1)
GOV « e M - 2219
(169) - (707)
sGov 2812 -11.79 -.087¢ -1408  -4661
()9 ¢ o (m sl
MAN 1163 - 0102 -
(s.01) v : an
SMAN 313 a1 s Ty 2054
(o3) (G e G (m
MHS .71 1020 .
(3.18) (s.68)
SMHS 80.98 30.83 2278 0828 . san -7.356
(1.78) (.8) (3.’2) e '(l.lf)’ (.e8) (-1.49)
HMOMEM -.7508 -.0388 -7183(-8)  -2.144(-3) -0787 0415
. (-34) (-.08) (-17) (-1.18) (-32) (-33)
DHMO -1.723 2814 ~1.22(-3) -4.718(-3) -.0838 -.2378
(-130) (-4.42) (-81) 1) (0 (-3.q)
NHBED -.1089 3563 907(-3)°  9.386(-8) 01 .1008
(-.08) (147) (1) - (a48) (.08) (173)
ROCC - 1018 o4 - @
(1) ; o em (s.43)
* 'CONAGE 9.064 3.000 o131 " 5.280(-3) 5438 098
) (2.10) (1.18) ‘ (1.88) . (1.08) (1.18) (37
su 0889 8441 -0817 -1344°  -1.858 <
() 19 Ge) () (58 (e
PRM -41.60 5834 -0896 . 0838 2031 3318
(-L42) (-.30) (-1.64) (189) (-.08) (1.42)
PRV 1763 1556 0438 o362 2487 -.5961
(on (o) 28 (09 (o) 20
PCY 0060 on 4016(-8) .~ 2.823(-§)  -3.333(-4) 1.086(-3)

(:;4) (1.14) (1.61) (11¢) (-.18) (.08)
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_SMSA _HOSP —~SMIA _HOSP SMSA HOSP___
NETINS 1106 08 o6l 9888 s11s s
(.41) (s.80) (r97) (s.10) (1.07) (2.28)
ENROLLA 16.38 1568 0079 0236 -1as8 AsT4
(1.97) (1.94) (:62) (1.79) (-1.28) (82)
UNEMPLOY  -4.818 7.764 8.48(-3) 7.308(-3)  -1130 - ..5939
-a) s (™) (o) 178) (-109)
WELFARE 3710 som BA5(-3)  S045(-3) . -.6458 -2370
(1.36) (-L76) (-1.02) (-119). (223) (1)
INCPOP 6665 3.4%9 © 3.68(-3) 3.468(-3) " 8284 1909
(.54) (2.94) (a1 : (1.?1_) (2.49) - » (1.87)
DENS o146 0138 1.989(-6) 1.584(-5) 5.663(-4) ST
(131) (1.88) (-90) (1.38) (44) i7.(«68)
WHITE ~2274 -504.8  -1888 - 8510 148 -28.47
(-1.68) (-4.20) (-88) (-1.88) +(-.32) . (-3.79)
DEATHS -164.9. . ~166.8 -1689 . -3000 18.41 1817
(-1.18) (-1.22) (-61) (-1 38) (1.10) (12) -
ALS s1.81 181 -.1006 -.0698 -2 ~3.587
XY (28.77) (-s:62) (-1000) (-18) (-5.30)
AOCC . -5088 gy o228 0207 . 3386 2800
S (-29) 400 (696) (8.92) are) (o9
SIZE S6s 219 S617(-4)  -1337(-4)  -.0449 ~4.485(=3)
(2.57) (1.40) (-1.86) (-1.00) (-297) " ’ (-48)
RSIZE Y - a238 ssw0.
_ (2:41) (8.58)- (1)
HWAGE 0921 0835 - 40(3)*  6.386(-4)
v (e:82) (1853) (2.78) (139
COTH. STES 4T sur 7205 20.55 " 2470
‘ (6.35) (1638 (7.13) (17.235) (4.69) (o )
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RESULTS
should limit the number of hospitals allowed to maintain
certain types of costly equipment. It could be argued that
such an cfficiency is not passed on in the form of lower
prices because of the lack of price sensitivity on the part of
consumers. '

If this cxplanat:on were correct, howcvcr onc would
cxpect that hospital size would also be negatively related to
expenses. Instead, as is evident from Table 5 and detailed in
the appendix, expenses are positively related to size, pcrhaps’
because larger hospitals tend to offer more sophisticated
treatment to a more complex case mix.®®  Since the expense
data are aggregate, rather than by disease code, it is possible
that, despite thc presence of other variables discussed below,
the size measure is accounting for some dnmcnsnons of case
mix.

Interestingly, prices are ncgatively, albeit for the most
‘part insignificantly, related to size. Thus if there are
cconomics of scale, they appear to be passed on in the form
of lower prices. Therefore, the argumen't that the different
effects of concentration on prices and expenses merely
reflect size cconomies that are not passed on to consumers
appcars to be incorrect.

; Sxmnlarly, while higher . -concentration mnght reflect
efficiencies due to higher occupancy rates, hospital and
SMSA occupancy rates are specifically -held constant in the
regressions. . It seems, therefore, unlikely that the estimated
negative correlation between concentration and expenses can
be explained fully by standard efficiency arguments.

This discussion does not imply that none of the
"quality" compectition among hospitals is wasteful, or that no
efficiencies result from increases in hospital concentration.
Rather, it appears that increased efficiency may be one of

‘ 83 Quadratic measures of hospital sizse were. also included in utlm regres-
sions, but did not have any nmlﬁcut effect on hocpltal oxp.mu
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SECTION IV

many cffects of increased concentration, but, if present, does
not directly benefit consumers. Unless all quality competi-
tion is wasteful, increased competition appcars to give
consumers higher qual:ty for the same price as the lower
quality care offered in more concentrated markets 84

Alternatively, since the expense data may not hold case
mix entirely constant, the observed negative relation between
concentration and expenses could merely reflect the fact that
urban hospitals (whose markets are generally less concen-
trated) tend to offer more sophisticated care and take care
of sicker people. Once again, these [factors have been
accounted flor; population density as well as location .in a
large city .are included as cxplanatory variables. Morcover,
as Scction III.C.2 explained, variables measuring the cffect of
tcaching status and the proportion of cases that are births
are also included to account for case mix variations. Several
of these variables are sigmhcant It seems unlikely that
rcmammg unexplained case mix differences are suﬂ‘lcnently
larger in the expense regressions than in the price regres-
sions alone to cause the difference between the price and
expense results.

Regressions in which the four firm concentration ratio
(CR4) is substituted tell essentially the same story.®® Table
6 shows the CR4 coefficients from regressions identical to
those shown: in Tables 3-5 except that CR4 has been substi-
tuted for HERF. Since none of the remaining coefficients
change substantially, the other results are not reported. The
SMSA level results. have a similar pattern to those using

8¢ This contrasts with regulated urlmu. which, when allowed to compete on
price, lowered prices as well as quuhty

8 A two-ﬁrm concentration ratio was also tncd with very similar results to
those using CR4. The total number of hospitals in the market ares was also

substituted for the Herfindahl statistic. It did not produce particularly significant
results. .
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TABLE 6

COEFFICIENTS FROM OTHER RELATED REGRESSIONS

- (as described in the text) :
A. SMSA LEVEL .
Disease : Regressions with Physician Variables
Code CRe  TERF ___ MDBED GPMD
250 -.6021 , 4.107 6415 -468.9
(-.70) (.06) (4200 (-2.64)
374 | ..3808 -17.38 3344 -1169
(--52) (-.28) (-24) (-.72)
410 -2.556 -213.8 699.6 -074.8
(-1.49) (-1.50) (2.20) o (2m)
427 -16156 -1178 ' 880.2 -778.1
(-1.39) (-1.27) (427) (-3.29)
436 1348 - 1147 600.5 -653.2
ET . (-.00) (z61) (-2.45) -
486 -1.842 -24.94 1082. -722.7
(-1.37) (-23) (4.30) (-2:60)
519 -2.445 -119.6 872.9 -431.6
(-1.90) (-1.10) (3-66) (-1.67)
550 St 2t sis0  -34s2
(-9¢) (-.44) (2.20) (-2.16)
562 -.1280 36.01 2346 -225.5
(-.18) (7). (169) - (-1.41)
600 -1.170 o -2.307 365.2 4 -332.4
(~1.06) - (--08) ) (-1.38)
820 _ -2.048 -185.1 © 1000. -1049.
(-.87) (-.94) (2.21) (~2.08)
EXPAD -2.659 -306.7 59 -442.5

(-3.61) . (-5.29) (3.69) (-2.86)



B. INDIVIDUAL HOSPITAL LEVEL _
Disease ’ Regressions with Physician Variables.

 Code __CR4 HERF _ MDBED GPMD_
250 -1.726  62.80 1004. 115.8
(-2.79) (:67) (840 (-10)
374 -1.280 -11.06 * 1607 103.6
(-2.89) (-19) (1.97) : (81)
410 -4.282 -84.18 . 1881 ' 58.86
: (-3.48) ' (-53) (5.78) (.18)
427 -2.524 -18.86 1119. -221.3
(-3.57) (-.15) (8.42) (-1.16)
436 - -3.343 40.31 1004, - -110.7
(-358) (:34) (6.15) (-48)
486 -8.458 21.14 1357. 1440
(-3.78) (.18) () (-.58)
519 -8.325 - -19.18 1141 . 1146
© (-3.67) (-.16) (6.85) (.46)
550 -2.059 -43.90 4654 -1528
(-3.88) (-.66) (4.56) (-1.06)
662 - - - -4798 80.80 4205 89.75
_ : (-1.02) (1.39) - (4.82) (-11)
‘600 -3.190 -21.84 618.4 R 1740
. . (-407) (-:22) - (4.08) (.08)
820 -6.242 -50.69 1798. ' -230.1
(-3.64) (-.24) (5.45) (-48)
EXPAD -1.962 -145.2 551.2 -77.50
S (-3.69) (-2.08) (e (-.54)



RESULTS

HERF. In the individual hospital regressions, the coefficient
on CR4 is generally significantly necgative. However, its
magnitude relative to the dependent ‘variable is usually much
smaller than in the ec¢xpense regression.®® From these
results, it again appears that price compectition offsets at
least partially the cffects of costly quality competition.

In no case, however, does the magnitude of the
Herfindahl coefficient suggest that market structure, as
measured by a Herfindahl or concentration ratio, is a
substantial determinant of price or expense. As Table 7
shows, a .01 point increase (100 points when the Herfindahl
is mecasured on the familiar 1-10,000 scale) in HERF®' leads
to .09 to -03 percent decrease in price and a .17 te .27
percent decrease. in expenses. The effect measured using CR4
is still smaller, ranging from a .008 decrecase to a .001
increcase in prices and a .008 to .011 percent decrease for
expenses when CR4 is increased by 5 points. o

The share of proprictary hospitals (SFP) shows a
uniformly positive and often significant coefficient in the
price regressions at the SMSA level and a generally insigni-
ficant (but also positive) effect. at the individual hospital
level. The expense regressions indicate no significant
rclation between for-profit market sharec and hospital costs.
This suggests that cream-skimming is not the primary force
raising prices in markets with large proprictary market

86 No direct statistical compm of the coefficients across price and
exponn regressions is meaningful since the price regressions concern individual
diseases while the expense equalions are more .aggregate. Aggregating a repre-
sentative price variable across disease categories is not possible because the data
set contains observations on every disease category only for the largest hospitals.

87 A 100 point increase is the cutoff under the 1984 Department of Justice

guidelines for when one must seriously investigate a merger if the level of the
Herfindahl index is in the range of the average market studied here.
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ECTION 1V

shares8  Rather, for-profit hospitals cither enter into
alrcady profitable markets or higher prices represent less
physician control.®® ' :

The ownership dummy variables in the individual
hospital regressions provide additional information useful in
distinguishing the two remaining theories. For-profit hospital
(FP) status has a highly significant positive impact on price
and an insignificantly ncgative effect on costs. These results
suggest that proprictary hospitals charge prices that are, on
average, 13 percent higher than those of non-profit hospitals.
This result confirms previous work showing that for-profit
hospitals are able to gencrate larger margins.® It. also
implies that the positive coefficient on for-profit market
share is attributable not only to the fact that proprictary
hospitals enter the most profitable markets, the effect of
which should be measured by the for-profit market share
variable, but also to their own pricing policies. If the
services offered by non-profit and proprictary hospitals were
priced identically, the dummy variable denoting the proprie-
tary institutions would be insignificant. This suggests that
physicians may have less control over pricing in proprictary
hospitals and thereforc must share the rents with hospital

88 Since prices for all disease categories rise, the reduction of croes-
subsidisation explanation of cream-skimming does not hold.  While cream-skimming
of less price-sensitive patients might produce uniformly higher prices, it would
also lead to higher expenses. o

\

89 A study by Mullner and Hadley (1084) found that the change in market
share of proprietary chain hospitals between 1073 and 1082 was significantly
positively related to the change in non-profit “hospitals’ revenue-cost margins.
They also found population growth and the for-profit chains' 1973 market share to
have significant positive effects on change in proprietary chain market share. .

90" For example, a recent study by Lewin and Associates found that

investor-owned hospitals charged 21% more than not-for-profit hospitals.
("Investor-owned Hospitals Charge 21% More: Study,” Modern Healthcare, 7/5/86 at

11)
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SECTION IV___

owners. While the physician charge for hospital services may
be lower when a for-profit hospital is involved, there is no
indication, from these results, that the entry of for-profit
hospitals leads to lower prices for the hospital-based
component of service. ‘ ,

Total expenses of proprictary hospitals are insignifi-
cantly different from those of non-profit hospitals. ‘When a
crude estimate of average tax payments made by proprictary
hospitals- is subtracted from ecach for-profit hospital’s
aggregate expenses, the - coefficient on FP becomes, not
surprisingly, significantly ncgative®® This suggests that for-
profit hospitals have lower mput costs This will be tested
below. - S

As expected, the share of government beds (SGOV) has
a generally ncgative impact on prices. The effect on
expenses is nnsngmf xcant ’ - B

The umformly negatxve coeffxcnents on the mdlvndual
hospital ' dummy variables (GOV) suggest that government run
hospitals - themselves charge lower prices.  Public hospital
expenses ‘may exceed those of private non-profit mstmmons,
although - the coefficient “is msxgmhcant at standard levels‘
If these results are correct, it is not surprising that many
county and municipal hospitals are currently facing bank-
ruptcy and sellmg out to propnetary hospntal chams. ‘

The ef fects of both managed and system hospntals shares
(SMAN and SMHS) on price are not particularly significant.
The results show the coefficients on the SMAN variables to
be gencrally positive, albeit rarely significant, while those on
SMHS are more frequently nnsxgmf icantly negative at least at
the individual hospital level. - Managed  hospitals may. ‘have

9 See note 78, supra.
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the same cffect as for profit hospitals.?? At the time the
data were collected (1977-78) most system hospitals were
non-profit and religiously affiliated institutions, and their
negative coefficient may reflect special characteristics of
subsidies or clientele of such hospitals. The expense
regressions show insignificantly positive cozfficients on both
SMAN and SMHS. Any arcawide efficiencics that obtain from
chain management or ownership appear to be at least offset
by increases in service-facility use perhaps generated by a
growth in quality competition. _ .

" The individual hospital variables show that the effect of
outside management (MAN) on price is positive and sometimes
significant, while that of membership in a multi-hospital
system (MHS) is generally smaller and insignificant
Expenses of managed and system hospitals are significantly
higher than those of unaffiliated hospitals, and, as Table 7
shows, the magnitude of the effect caused by affiliation is
greater on cxpenses than on prices. This may partly result
from the fact that many financially troubled hospitals are
taken over by management companics or system hospitals. It
is difficult, however, to justify the efficiency arguments made
by these hospitals.®® These results are fairly consistent with
the rescarch outlined in section II above that suggested that
if managed and system hospitals generate higher profits
(which my results do not suggest), they do so through higher

prices rather than lower costs.

The percent. of the ‘population bcldnging to HMOs
(HMOMEM) cxhibits a generally insignificant coefficient in
the SMSA level price and. expense regressions. It is signifi-

. vz Almost 40% of all managed hospitals in the sample were for-profit. In
1084, the percentage of managed hospitals that are proprietary is 56% with 66% of
the beds. ("Investor Owned Chains Continue Expsnsion 1986 Survey Shows,”
Modern Healthcare, 6/7/85 at 76) - L RO

93 1t i possible, of course that managed and system hospitals provide higher
quality service, but this seems unlikely since their prices are not uniformly higher.
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SECTION IV

cantly positive in the individual hospital level (cgrcssions.“
On the other hand, the change in HMO market share from
1977 to 1978 (DHMO) shows a uniformly negative and often
significant coefficient. From this set of results, it appears
that HMOs may indeed enter first into the most costly areas,
but that their entry subsequently leads to lower costs and
prices. _

The nursing home bed-population ratio (NHBED)
generally produces insignif icant coefficients in both the price
and expensc regressions, except for the individual hospital
price regressions where the coefficients are mostly negative
and sometimes significant as predicted under the competition-
to-hospitals theory. Overall though, nursing homes do. not
appear to be good substitutes to hospitals.% ' ‘

When the physician-bed ratio (MDBED) is included in
. the price regressions, its effect is always positive, and mostly
highly significant in both the SMSA and individual level
regressions as shown in Table 6.9 The significantly positive

94 1t should be noted that while HMOs existed in 64 of 249 SMSAs in 1977
and were spread across over 30 states, most were found in the West Coast States.
Theé' positive coefficient - may be explained partially by’ the geographic location of
HMOs. Inclusion of regional dummy variables eliminates the significance of the
HMOMEM variable while the west cosst- dummy variable is highly significant.
Since many HMOs are located in California, particularly during the sample period,
this is not surprising. : . e B o san

9 Ambulatory care facilities and outpatient surgi-centers have alio deve-
loped in recent years to compete with hospitals at least for simple procedures.
They were ‘mot common, however, at the time the data for this study were
collected. e ‘ e ' -

~ 98 These results come from regressions identical to those shown in Tables
3-5 except that MDBED and GPMD have been added. The same SMSA-wide
average physician-bed ratio is used-in both the aggregate and individual hospital
regressions. ldeally a hospital-specific “measure (of the ratio of all' physicians

72
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RESULTS

cocfficient on the physician-bed ratio in the expense
regressions as well suggests that more hospital inputs are
used when more physicians arc present, but it is impossible
to distinguish whether higher quality or less physncnan
control over input usc produces this result. It is clear
though that physnc:ans do not act primarily as substntutcs for
hospital bcds

The proportion of physicians who are general practi-
tioners (GPMD) has a universally negative and often signifi-
cant cocfficient in the SMSA lcvel price and expense
regressions as cxpected. In the individual hospital regres-
sions on both prices and expenses, the coefficients are
always insigni’f icant, albcit' somctimcs unexpectedly positive.

Inclusion” of the’ physnclan measures in the rcgrcssnons
has little effect on the other variables’ coefficients. In the
individual hospital regressions it tends to reduce the magni-
tude and significance of the structure variables’ coefficients
if they are necgative. This suggcsts that, as hypothcsnzcd
some compctmon among hospntals is for physncnans

Thc relative occupancy rate of a hospital ‘(ROCC) has
the expected positive and significant effect on prices in most
cases. Holding constant the hospital's own occupancy rate
which prcsumably affects costs, the higher its occupancy
relative” to thc avcragc in thc local markct thc morc power

with udtmttm( ‘privileges at the partlcuhr hocpltd to the number of beds at the
hospital) would be used in the individual hospital u(mnom Data are not
available to this study, however, to compute such a variable.

. 97 Inclusion of a_physician-population ratio (MDPOP. - not in the reported
regressions) not surprisingly tends to reduce (but not eliminate) the siguificance
of the physician-bed ratio. (The correlation between MDBED and MDPOP is .59.)
MDPOP itself is always positive and generally significant, sometimes more so than
MDBED. If only MDBED were_significant, it could be measuring only a relative
shortage of hospital  beds; the additional significance of MDPOP implies that
physicians themselves influence’ hospital prices.and expenses. )
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SECTION 1V

it appears to have over price. While the positive relation
between ROCC and price, by itself, could also be explained
by a reverse causality wherein a hospital's higher quality
leads to higher relative demand, the relative insignificance
and lower magnitude of the effect on expenses docs not
support this alternative theory.

Entry regulations (CONAGE and S1122) do not appear to
reduce hospital expenditures. The coefficients on CONAGE -
arc generally significantly positive in the price regressions,
particularly at the SMSA level, while those on S1122 are
insignificantly necgative in most instances. The SMSA-level
expense regression shows a srgmf icant positive coeffi icient . for
CONAGE. S1122 has a negative effect on expenses, but is
only significant at the individual hospital lcvcl The-
significantly positive coefficients at both the price and
expense level on CONAGE suggest that such regulation does
not serve to control expenditures, but rather leads to a
costlier reallocation of resources. Usrng the mean. level of
CONAGE, the results suggest that states with ‘CON laws on
average had prices and expenses that were 1.8 to 2.6 and 1.2
to 2.4 percent. higher, respectively, than those without. . The
cartel’ story, »wluch predicts higher prrccs and/or lowcr
cxpcnscs is not strongly supportcd by these. rcgrcssrons smce,
both prices and expenses appear hnghcr These results arc
consistent with most of the lrtcrature on hospttal entryA
rcgulatron ,

On the othcr hand, both mandatory and voluntary '
prospective rate regulation programs (PRM and PRV) fre-
quently have significantly negative impacts on pnccs ‘Not
surprisingly, the effect of mandatory programs is generally |
larger and more significant. The effect of both on expenscs
is insignificant. It appears, therefore, that the primary
cffect of such rate regulation is to reduce margins, but not
to cncourage more efficient. opcratlon .

In all cases the residuals have been plottcd and at lcast
briefly examined. Scatter plots appear random. The
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‘esiduals do not seriously violate normality assumptions; if
invthing, their pattern ecxhibits slightly thin tails. Log
iransformations of the data removed any semblance of
non-normahty but dnd not changc any of the results substan-
tially.

Price per day, rather than per case, has also béen used
as a dependent variable. While thorough testing of this
specification has not been undertaken, the results do not
appear significantly different.

Inclusion of dummy variables to measurc nine geogra-
phncal regions in the “US. does not change most of the
remaining variables’ effects sngmﬁcantly ‘Of the regional
variables, only the one representing the Pacific states® has
a slgml‘ncant (positive) effect. The size and significance of
HMOMEM is reduced with the rcglonal variables; since many
HMOs are located in California, this is not surprising given
the significance of the Pacific dummy variable.

‘The linear specnl'ncatnons of concentrauon ‘and cntry
rcgulatnons may be mappropnate Concentration may ‘not
matter untnl some ‘threshold is rcached and the effect ‘of a
CON law may not be noticeable ‘until it is well-cstabhshcd
With ‘this in ‘mind, two dummy variables were substxtuted for
the lincar ‘measures discussed in the previous section. The
concentration dummy was sct at one¢ when the Herfindahl
index  cqualled at least .3 (3000 on the familiar 1-10,000
scale) and 0 otherwise. ~ Similarly, an entry dummy was
dcfmed to cqual onc only when thc CON law was at least

% Washington, Oregon, California, Aluk-. nnd Ilnnn Nw En(hnd is the
bcnchmark v _
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TABLE 8
COEFFICIENTS ON CONCENTRATION AND ENTRY BARRIER

DUMMY VARIABLES
Code SMSA _ HOSP SMSA HOSP-
250 15.01 14.57 © 7290 . a0
(56)  (68) v (2.60) (2.08)
st 2178 . 1144 18.99 4357
(.08) (.60) (.78) (2.79)
410 11.69 2386 256.1 183.3
; (22 (45) (4:59) (4.3)
a7 ~ 16.88 -1.327 w76 6217
(47) (-.04) (2.80) (2.89)
436 " 59.36 6069 ‘9912 1093
(1.55) (1.51) C (2.46) (s.42)
486 -1.325 -9.014 1293 1088
(0.03) (-23)  (2.95) (s:31)
519 . -23.39 2725 - 116.7 90.65
- (-58) (--69) (2.78) (2.90)
850 2411 1274 B4 4138
R (1.04) (s @) ()
%62 1718 1848 1465 2236
: (10 (0 . (62) a3s)
600 40.55 18.00 : 4110 ee.ls[
(115 (50 KT .
820 - -4.845 1082 17400 1976
v B A 1) o (228) - (s.s2)
‘Average % 11 K B 49 40
Price Effect S :
EXPAD -48.31 -46.66 4T84 4315
(-2.08) (-2.06) C (194) (43.15)
% Exp. Effect -4.0 -3.6 a0 33
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three years old (in 1977).%°

The coefficients on these two variables and the
percentage effects they represent are shown in Table 8.
These results mostly confirm those discussed previously. Since
the coefficients on the remaining variables did not change
significantly, they are not reported. The regressions using
the dummy variables appear to fit the data about as well as
the previous linear specifications.

Once again concentration appears to have no significant
net effect on prices but is significantly negatively related to
expenses. The price coefficients suggest that prices are .7 to
1.1 percent higher (albeit insignificantly), while expenses are
36 to 4.0 percent lower, when the Herfindahl equals or
exceeds .3. ‘ ’

A CON law that is at least three years old raises both
prices and expenses significantly. Since prices may increase
by a greater percentage than expenses (4.0 to 4.9 percent on
average for the eleven prices versus 3.3 to 4.0 percent for
expenses), margins appear to increase slightly, and CON laws
may. therefore restrict entry. Still, CON’s strongest effect is
that it creates cost-raising inefficiencies which are passed on
in higher prices. If CON’s primary impact was as a carteliz-
ing device, expenses should not increase as much. Interest-
ingly, high concentration and a well-established CON law
" appear to have effects on expenses ‘that are identical in
magnitude but opposite in sign. This suggests that when
both conditions' exist, the reduction in quality competition
just offsets the lessening of efficiency. In this case,
expenses are unchanged from the state where neither
condition is present. Since prices are higher, however,
margins have increased. ‘

Various other specifications were also tried. Rather

99 Alternative cutoffs for both variables were tried; these.seemed to fit the
data best.
77



SECTION 1V

than simple oné-zero dummy variables, alternative measures
were defined to equal the actual levels of concentration and
the age of the CON law above the dummy variable cutoffs (.3
and 3) and 0 below. Interactions of the price and CON
regulation dummy variables were accounted for as well.
These variables were used to test whether the existence of
an entry restriction that' would prevent the erosion of supra-
competitive prices was. necessary for high concentration to
have an effect. Interaction of the level of concentration
above the .3 cutoff with the existence of a well-established
CON law was also tested. As mentioned carlier, alternative
- cutoffs were also tried. None of the interaction variables.
were significant. “Since none of thesc alternative specifica-
tions proved superior to those discussed above, their results
are not reported.

C. Input Regressions

If quality competition is important, input use is in part
determined by the degree of competition. Therefore, it
would be inappropriate to include input measures as explana-
tory variables in the price or expense regressions. Instead, .
to-focus directly on the effect that our mecasures of compe- °
tition have on inputs, regressions were run with inputs as
dependent variables. Table 5 reports results where full-
time-cquivalent personnel per bed (FTEB) and assets per bed
(ASSETB) are the endogenous. variables. The regressions are
similar in form to those run on prices and expenses.}®
Only the more intéresting variables are discussed.

Structure, as measured by ‘the Herfindahl statisti¢,

100 Under ‘the assumption that input use .is determined by competitive
lactots, regulations, othet exogencus cost factors, and a derived demand from the
lemand for hospital ‘services, such s specification seems appropriate. The wage -
variable is omitted from personnel regression since it is likely to be endogenous; -
no price of capital exists in any of the regressions in this study. @
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appears to have a ncgative cffect on input use, but is only
significant in the individual hospital personnel regression. If
quality competition is important, as is suggested by the
expense regressions, it is surprising that this variable does
not cxert a morc important influence in the input regres-
sions. Perhaps other unmeasured inputs are also important.

‘For-profit hospitals clearly use fewer labor and capital
inputs per bed than do non- prof:t hospitals. These results.
suggest that they may engage in less wasteful input competi-
tion. It also suggests that they do not offer a higher quality
product Tax payments and additional financing costs appear
to offset any reduction in input cost.

Public hospitals appcar to use more pcrsonnél than non-
~ profit hospitals. This may be due to their, on average, older,
less  efficient physical plants. Since assets are measured net
of depreciation, the negative coefficient in the asset cquatnon
probably reflects this age.

System hospitals, and perhaps managed ones as well,
appear to use morc inputs per bed. This explains their
higher overall cxpenses and confirms the initial suspicion
that they are not more efficient (at least in terms of input
usc) than their independent counterparts.

Growth ‘in HMOs apparcntly reduces hospntal mput use,
perhaps by creating pressures for cost reduction. A rcla-r '
tively  high number of nursing home beds in the markct on
the other hand, leads to greater use of personnel by hospx-'
' tals Thls may ref lcct a sicker clxcntclc in the hospxtal

" The lughcr a hospntal's own occupancy rate relative to
the market average, the larger its use of mputs Moreover,
the larger a hospntal’s absolute occupancy (OCC) (or the
average occupancy in the SMSA), the greater is the use of
personnel per bed. These results are plausible: the more
intensively used are the beds (as reflected by their rate of
occupancy), the greater the demand for complementary inputs.
Assct ‘usage docs not appcar to depend significantly. on
absolute occupancy If .the occupancy ratc of ‘any given
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hospltal fluctuates over time, it may be casier to adjust input

usc by shifting personnel than by Changmg the amount ot‘
physical assets.

On average, rcgulatlons do not appear to affect input
usage significantly.

Finally, teaching - hospntals kusc substan ' |
, tiall :
amounts of both labor and capital inputs per bed. Y grcatc:
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V. Conclusion

The empirical work described in this study suggests that
hospital market structurc in 1977-1978 affected competition in
the hospital industry. A lincar regression including Herfin-
dahl or concentration ratio mecasures of market structure
indicates that these measures have no significant impact on
prices. They do, however, have a significant negative
relation to ecxpenses, where the effects of facility-service
(quality) competition and/or efficiency are isolated. The
apparent lack of a rclation between market concentration and
prices combined with the necgative effect of concentration on
expenses suggests that the price of a quality-adjusted bundle
of output (if it could bc mecasured) does fall with reductions
in the degree of market concentration as measured by a
Herfindahl or concentration ratio statistic. The coefficients,
however, suggest that the magnitude of any ecffect of
concentration, by itself, was small in 1977-1978. Regressions
that substitute a dummy variable denoting markets where the
Herfindahl is at least .3 (as mecasured in this study, or 3000
as measured on the conventional 1-10,000 scale) for the
linear measure discussed above confirm that concentration
has no net cffect on prices but negatively influences
expenscs. '

This rescarch shares with other work in the field the
inability to mecasure quahty accuratcly, and it is therefore
difficult to isolate pricc competition. The evidence collected
in this study, however, suggests that in 1977-1978 pnce and
quality competition did ecxist and  were greater in less
concentrated markets.  The results suggest. that hospital
margins rise and expenses fall with increases in hospital
industry concentration, where expenses arc interpreted as
reflecting quality. It, therefore, appears that normal competi-
tive forces affect the hospital industry. While it might be
suggested that the negative correlation between expenses and
conceatration reflects economics of scale that are not passed
on to consumers, as Section IV.A above discusses, such
efficiencies do not provide the full explanation for the
estimated corrclation. Since standard economic conditions
seem to influence both price and quality competition among
hospitals, it seems rcasonable, for the most part, to usc
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criteria appropnatc to other industries in applying the
antitrust laws in the hospital industry.

It is .not clear that "quality competition” always results
in net lmprovcmcnts in consumer welfare. While the
prevalence of costly equipment across many hospitals
certainly lowers the risk that a particular patient at a
particular hospital might not have immediate access to the
most up-to-date technology, this benefit comes at a high
cost.

i Emry-typc rcgulat:ons such as Certificate of Need laws'
appear to have led to higher prices. Higher cxpcndnturcs
have also resulted. These results are :more significant in the
dummy variable specification than in the linear measure, but
in both cases the relevant cocfficients are posmvc The
rcgrcssnons using a dummy variable suggest price increases of
4.0 to 49 percent and cost increases of 3.3 to 4.0 percent
resulting from the existence of a well-established CON law.
These results suggest that CON programs have at least led to
inefficient resource allocations and may additionally have
permitted supra-compctltxve pricing. through their. entry-
restricting effects.  This study provides. no evidence 'to
suggest that CON laws have rc:duccd resource \mhzatnon
Rate review regulatlon appears to have reduced prices but '
not cxpcnscs.

~ Hospitals appear to carn the highest margins in areas
with both high concentration and a well-established CON law,
cven though there does not appear to be a direct interaction
between concentration and entry regulation. Since high
concentration yields relauvcly low expenses, while a well-
established CON law is related to hlghcr prices, the combina-
tion produces higher margins than in areas where only one or
neither condition holds.

This study also cxamined the behavior of new ownership .
and organizational forms in the industry, such as‘proprietary
or chain hospitals. The cvidence suggests' that for-profit
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ospitals have not increased price competition, but appear
nstead to be better able to profit-maximize in markets where
lemand curves arc relatively inclastic, as well as perhaps
educe the market power of physicians. While their expenses
irc insignificantly different from those of non-profit
1osp|tals, they charge substantnally higher prices. The
regressions also provide no evidence of greater efficiency on
the part of for-profit hospitals. It is possible that for-profit
hospitals are more efficient but offer a higher quality service
so that on balance their expenses are the same as those of
non-profit hospitals. Since their input use is lower, however,
this seems unlikely.

This study also provides no evidence to support the
conjecture that managed and system hospitals are more
efficient than independent ones. Expenses for both former
types appear to be greater. The prices of managed hospitals
may be somewhat higher than internally managed hospitals.
In all cases, the effect on prices and expenses of being
independently managed ‘is small. Since the data used in this
study do not reflect the major expansion of the large chains
and managed hospital systems, howcvcr thcsc results should
be regarded as tentative.

- Given the structure of the mcdncal market in the late
1970s, it is not surprising that hospitals focused many of
their competitive efforts on quality dimensions. It appears
that the only major constraint on prices was that imposed by
the necessity to raise private insurance prcmmms to cover
cost increases.]®?  Evidence suggests that consumers
(enrolleces) are responsive to differentials in premiums.19?
Substantial increases occurred durmg the 19703 as medical

101 Extensive copayments have’ been instituted only -in the last few years.
At the time, while deductibles existed, copayments were small and rare.

102 prank and Welch (1985) at 149.
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care consumed an increasing portion of GNP.1% Not only
did consumers face increases. in the price of their insurance
coverage, but corporations also saw their labor costs rise due
to their extensive subsidization of medical care benefits. :

- In recent years,'® however, it appears that sensitivity
to price is rising.. In particular, corporations have become
increasingly concerned about the proportion of their expenses
attributable to subsidization of employee health benefits.
Conscquently, they have increased their secarch for alternative
insurance arrangements and, in some cases, have established
their own insurance plans® In efforts to contain costs,
many - plans - have raised their coinsurance rates,}*® ‘and
changed the relative reimbursement rates between in-patient
and ambulatory surgery to create incentives for greater
utilization of the latter, cheaper alternative.

Morcover, new: types of arrangements have developed
such as_ Preferred Provider Organizations (PPOs) where a

103 prom €% of GNP in 1965 when Medicm/_Medicﬁd véu enact‘e.d to 7.5
percent in 1970 to 10.8% in 1982.

‘9‘ More mentthm when ;tl\be:d)a’i‘a for:;hiq-.c.tndy were collected. -

105 General Motors. has announced that workers at its new Saturn plant will
only be offered HMO and PPO insurance arrangements. Goodyear and Continental
Ilincis provide some in-house medical coverags, while Deere -has established :its
own HMO. ("Industry Trends: 1985 Highlights," Hospitals 69, December 16,.1985,
at4s) o . ’

106 Coinsurance is the amount of each bill the patient. must pay out of
pocket.  According to various .surveys, the percentage of companies offering -full
coverage of inpatient services has declined from about 90 ‘to around :50 in.the: last
five years. (*Companies Tackle Health Care Costs,” New York Times, 3/3/85 at
F11; “Increasing Number of Americans Lack Health Insurance,” Hospitals 5/1/85 at
21; Corporate Initiative and Employee Attitudes on Cost Containment, Equitable
Life Assurance Society survey, March 1986.)
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limited group of physicians and hospitals arc promised all of
the insurance plan’s subscribers and prompt reimbursement in
return for discounted rates.'® While the results of this
study suggest that in 1977-1978, HMO membership share was
if in any way, positively correlated with - hospital prices,
demand for. HMO arrangements may initially have  been
greatest in  the costliest arecas. HMOs are much more
pervasive and well cstablished now.!® While no recent
definitive study of their effect exists, the incentives they
creatc should ultimately lecad to greater price senmsitivity, if
not directly on the part of patients, then through their
choice of insurance, or on the part of their physicians.19?
Hospitals, themsclves, are forming HMOs and offering more
ambulatory care through them.!®  Finally, alternative
delivery forms have arisen to challenge the  traditional
practice scttings of fee-for-service physicians and hospitals.
For e¢xample, many types of surgery arc now done in

t ]

107 Five major commercial insurance carriers sponsor either HMOs or PPOs.
Moreover, 43 Blue Cross or Blue Shield plans in 38 states offer them as
well. ("DRG/Alternative Delivery Scoreboard for Insurers,” Hospitals, 1/16/86)
Hospital chaine are also beginning to sponsor their own PPOs. ("Hospital' Chain
Starts PPO," American_Medical News, 4/27/84 at 3) 326 PPOs_existed by
November 1985, 71 of which were joint ventures between physicians and hospitals
and 37 were solely sponsored by hosepitals. ("Industry Trends: 1985 Highlights,”
Hospitals §9, December 16, 1985, at §1.) S » - i

108 According to the National HMO Census 1984 (1985), as of December
1084, 337 plans contained 16.7 miillion members, and enrollment had increased
22.4% during 1984. ; .

109 5 recent survey of consumer semsitivity to hospital pricub found
consumers in the West, where HMOs are otill most pervasive, to be the rnost
sensitive. -("Are Consumers Sensitive to Hospital Coste? Hospitals, 2/1/85 at 68)

110 36 Chicago hospitals have formed an HMO with 800 participating
physicians and contracts with at least ‘5 employers, including the Cook County -
government. ("Hospitals: Building Bigger Mousstraps to Snare Your Patients,”
Medical Economics, 11/12/84 at 15)
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ambulatory surgery centers or cven in physicians’ offices. !

There are various indications that hospitals now compete
more on price than they did in the past.  Several urban
hospitals have reduced their room and board rates in the last
couple of years.!!?  Business and consumer coalitions in
several cities have- collected and published information on
prices charged by the major hospitals in their arcas.]13

1t 2300 freestanding primary care centers existed at the beginning of 1985,
compared with only 150 in 1980. Such centers did not exist during the time
period of this study. : T

112 4 few examples are listed here. Hoapitals in some areas have ‘begun to
waive the Medicare deductible for eligible patients. ("Hoapital Industry Price Wars
Heat Up," Hospitals, 10/1/85 at 6€9) Hospital prices fell from 1983 to 1984 for
about one half of 2¢ DRG categories surveyed in Columbus Ohio. ("10 Hospitals
in Columbus, Ohio Cutting Prices on Some Services,” Hospitals, 6/16/85 at 31) A
Chicago hospital responded to competition by reducing room rates by 20% while
Indiana hospitale have cut emergency department fees. ("Trends and Topics,”
Hospitals, 11/1/84 at 32) One hospital has advertized in the Wall Street Journal
that its maternity services cost $300 less per patient day than those of its
competitors. . ("Maternity Services touted in Wall:Street Journal Ads, Modern
Healthcare, 9/28/85 at 14) S S - S

s For example, Washington, D.C.'s National Capital Area Health Care
Coalition composed:.of 200 corporations, ‘insuranice cornpanies, unions, = trade
associations. and health: care providers is currently conducting a survey. (*Shopping
for Hospital Care,” Washington Post, 11/14/84; at D7)-Also, Chicago published one
fast year ("Putting a Clamp on Your:Medical Costs,” Chicago, 6/84 ‘st 166) ss did
Boston and Minneapolis-St. Paul. The Blue Cross Association of Columbus, Ohio
produced similar. comparisons;: . ("Ohio Blues Plan Prints Booklet Listing Treatment
Costs of 40 Local Hoepitals;" Modern Health Care, 9/13/85 at 56) ~ Several states
and private corporations have also published surveys. One such comipany, Quaker
Oats reported that average medical costs per salaried employee fell mearly 7
‘percent. between 1982 and. 1984 as a result of a general ‘cost control pro-
gram. ("Posting Prices of Hospitals,” New York Times, 4/2/85:at D2) 88 health
care coalitions currently collect dsta on health care costs, and 20 produce price
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Several states have authorized the negotiation of fixed fee
contracts between insurance companics and doctors and
hospitals.!® In an attempt to control hospital expenditures,
Medicare, which accounts for over half of all hospital pay-
ments, introduced its Diagnosis Related Group (DRG) system
of reimbursement in October 1983.1'" This program appears
to have diminished hospital utilization. The American
Hospntal Association reports that average hospital occupancy
rates have fallen significantly since 1983.11® Morcover, the
hospital workforce decreased by 3 percent. Utilization dimi-
nished for the entire population rather than only for patients
over age 65 (those covered by Medicare), suggesting that
private insurance companies are also price conscious.!1?
Indeed, in scveral states, Blue Cross-Blue Shicld has nego-
tiated with hospitals for DRG-type reimbursement mecha-
s.118  In California, hospitals bid for contracts to treat

nisms.

compuloon (uidu (“Hocplttl Industry Price Wars Hent Up,” ﬂ pitals, lO/l/BS at
69) :

114 «gealth Insurance on the Stutchouu Floor 1985 Projections,” }_locgittlc,.
2/1/86 at 62. .

115 Under this ptomm, hospitals are reiinbunod a fixed ‘umount per patient
admission, determined by a clagsification system of 460 disease categories,
regudleu of the patient's length of stay or treatment complexity.

116 Oecupmcy rates fell to, 64 pomnt of otaﬂ'od hocpltll ‘beds during the
third quamr of 1984 from 71 percent a year previously and 77.4 during the first
quarter of 1983, despite the shutting down of some beds. This decline resulted
from decreases in both admissions rates and lengths of: ltly

1ur "Bmmm D«:Imu for. Nntlonl Hocpattlo" Amencm Medical News,

1/20/84 at 7.4& "Hospitals . Lonng Rlpldly. AHA Study . Finds,” Amencan Medical
News, 1/26/86 at 28..

118 Blue Grou of Northem Ohio requires hocpltnlc to bld for its contracts

and reimburses any losers only 70% of their bills. (Bunnm Week, 12/24/84, at A
20.) '
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the statc’s Medicaid cnrollees. $500 million in savings since
1983 is attributed to this program 119

The evidence cited in the last few pages suggests that
insensitivity to price, duc to extensive third party. coverage
and lack of information, may be diminishing. If this trend
continues, it would not be surprising if the form of competi-
tion among hospitals focuses more on price dxmcnsnons and, if
consumers prefer, becomes less concerned with quality. This
study of hospital competition in 1977-1978 should provide a
useful benchmark by which to measure industry changes.

119 “The Corporate Rx for Medical Costs,” Business Week, 10/15/84, ot 141.
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)emand Variables

Income is often thought to have a positive effect on
‘he demand for most forms of health care.!?* Evidence on
he effect of income on total costs is mixed however. Per
capita income (PCY) ‘is mecasured at the SMSA level. The
results show - an almost universally positive, but only
sometimes significant at the SMSA level, effect of income on
prices. Its effect on expenses is insignificant. '

More extensive insurance coverage is  thought to
increase demand (or at least reduce eclasticity) for hospital
services, if it reduces price sensitivity, as commonly
believed. As Hersch (1983) notes, an empirical problem exists
if hospital insurance coverage is used as thc measure of
insurance protection, since insurance coverage and hospital
carc may in fact be jointly determined. Various researchers
have used the share of the population covered by Blue Cross
instcad, but this measurc has problems as well. Blue Cross’
"market share is affected by competitors such as HMOs that
may also have direct effects on hospital demand.!?! Another
problem - in ascertaining the effect of insurance is the
difficulty of measuring depth of coverage rather than mere
existence. Depth of coverage takes account of which
services are covered, limitations on benefits covered, and
required copayments. Finally, differences may exist between
the influence of private and public insurance plans; in .
particular, public programs may function more as subsidies

120 pedatein (1971) found an income elasticity of .47 for mean length of
stay, but only a small effect (elasticity of .08) on admissions. Newhouse and
‘Phelps (1976) find a small (.02-.04) and insignificant elasticity for admissions.

121 yhclusion of a Blue Cross coverage variable in addition to the variable
measuring total private insurance coverage produced an insignificant coefficient
and did not alter any other results. Hence, these results are not reported. It
was expected that if large Blue Shield plans negotiated discounts from providers,
“the effect of this variable might be negative.
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than as purc insurancc mechanisms and therefore also have
an income effect. :

Two variables are used to mcasure the separate effects
of private and public insurance coverage. NETINS mecasures
the net (of duplicate “coverggc) percentage of thé‘DODu'lation
covered by a private insurance program.!?? Data are only
available at the state level. ENROLLA measures the percen-
tage of the population enrolled in Medicare’s Part A
(hospital insurance) program. It is measured at the SMSA
level. ' .

The private ‘insurance variable, NETINS, has the
expected positive cffect on both prices and expenses but is
only significant at the individual' hospital level. " The
Medicare variable, ENROLLA, has a generally insignificant
effect on prices. Interestingly, its cffect on expenses  is
significantly positive. The differential effect can perhaps be
explained by the difference between the units of observation
in the data sets. If the clderly hospitalized population is on
average sicker and -costlier, this’ would be reflected in
aggregated. hospital expenses. Since the price data are solely
for Medicare cases; it i not surprising that no effect is
seen. DA D ey ain

Population density (DENS) is expected to have two
opposing cffects on hospital care demand. Its influence is
negative if decreases in travel time lead to ‘substitution of
outpatient services ‘for hospitalization. Alternatively, since
hospitals in urban areas arc generally more sophisticated than
rural hospitals, they may attract all of the complicated cases.
In this case, while population density might reduce admis-
sions, it would increase average length of stay and have an

122 An alternative _apecification of private insurance as the proportion of

. total dollars spend ‘on hospital. care that were covered by private insurance was
alsc used to reflect depth of coverage. . This variable generally had insignificant

coeflicients. The results are not reported. ' R -
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indeterminate effect on bed demand. DENS is measured at
the SMSA level as the population per square mile. In
practice, density appears to have a generally positive, albeit
frequently insignificant, effect on hospital prices and
éxpenses. Whether this is due to the offsetting impacts of
the two anticipated effects or to multicollinearity is not
clear. An alternative. measure which may more directly
measure more complicated case mix is a dummy variable
indicating large urban locations. This is discussed below in
‘the section on cost variables. ‘

Population growth (INCPOP), measured as the percentage
growth between 1970 and 1977, generally has a positive and
~significant effect on prices, particularly at the individual
~hospital level. - This suggests that there. is some lag in supply
responses to increases in demand. Individual hospital level
expenses rise as well, suggesting the substitution of more
costly inputs as demand rises.

Two other variables are used to measure the general
economic status of the population. These are WELFARE,
measured at the SMSA level as total welfare expenditures per
capita, and UNEMPLOY, the percentage of population that is
' unemployed (also - measured at the SMSA level) While these
variables are designed to measure poverty and thus were
initially expected to influence prices negatively, both usually
‘have positive coefficients, and at least those for UNEMPLOY
are highly significant. The positive ef fects of these variables
- may indicate a high degree of cross-subsidization of unin-
" sured. patients by those who are covered by insurance. The
poor . population is likely to be sicker when they enter a
hospital, since they generally have less access to medical
‘care and thercfore may be more costly to treat. If this
effect were important, however, significantly positive
coefficients would obtain in the expense regressions as well.
This is not the case.

A less healthy populatnon demands ‘more hospltal care,
all ‘else constant. Various proxies have been used in other
studies to measure health status, such as percentage of the
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popu|auon above a certain age, percentage female, and
environmental factors. This study uses the percentage of the
populauon that is caucasnan (WHITE) which has the expected
negative cf['cct on price (significant only at the SMSA level,
however), and the death rate (DEATHS) which is gcncrally
insignificant (but also strangely negative.)

" Cost Variables

Since the hospntal industry is heavxly labor mtcnsnvc.
hospital wages are clearly an important cost. Two alterna-
tive specifications of a wage variable were tried in the
rcgrcssnons First, results arc reported that use a variable
measuring the average wage paid by the hospntal (or in the
'SMSA)I3  Since the hospital labor market is probably
national, local ‘'wage rates should be exogenous. As expcctcd
the cffect on both prices and expenses of this measure is
positive and__highly sxgmfncant Altcrnatnvcly, since an
average wage measure is ‘affected . by the mix of cmployccs at
a hospital or SMSA, the mcasured average wage may be
cndogcnous ‘since it may reflect quahty compctmon.
Thercforc a ‘measure of scrvncc mdustry ‘'wages in the SMSA
was substituted. The results using this variable aré vcry
similar, albeit less significant for the wage variable itself, so
only the results usmg thc ‘hospital wage are reportcd

Numcrous studles have produced conflicting results
rcgardmg the minimum efficient scale and the existence of
cconomics “of scale .in hospntals Average hospltal size has
grown over time, suggesting that changes in technology have
increcased the MES. Recent studies suggest about 150-200
beds to be the minimum.!?* The existence of economies of

] 128 Smce phyncum are" not on hocpltal ulnry (enenlly. thu vu-itblc ‘does
not uﬂect physician costs. - . N

124 galkever (1978) at 194 and P. Feldatein (1979) at 185.
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scale has never been well documented; most work suggests
that some diseconomies set in after about 300 beds, but the
cost curve is in general fairly flat}?® The problem with
many of the cost studies is the difficulty in controlling for
case mix. Since larger hospitals attract more complex cases,
their costs are likely to be higher. This does not imply that
they are less efficient, howcvcr. '

A variable measuring thc numbcr of beds in the hospital
(SIZE) is used to measure either the effects of any econo-
mies of scale or of more complex case mix. It has a
negative, albeit mostly insignificant, effect in the price
regressions suggesting that some ,slight economies of scale
may exist.  In the cxpenSc regressions, the coefficients are
posmvc, significantly so in the SMSA level expense regres-
sion. While SIZE itself is mmgmf icant in the hospital level
expense regressions, RSIZE is significantly positive. These
coefficients suggest that case mix is not completely held
constant in the aggregate expense data, and that ‘rclativcly’
larger hospitals treat a more complex and costly case mix,
the effect of whlch more than of fsets any economies of
scale.” RSIZE also has a positive effect in the price regres-'
sions, again suggesting that relatively larger hospitals may
offer a higher quality service and/or have some. local market
power due to their f avorablc reputation 126

Several studncs havc shown that hospitals aff 1lxatcd with
medical and/or nursing schools have higher costs. This
occurs, it is alleged, because of the necessary subsidization
of training costs by the hospxtal However, as Hadley (1983)
notes, accordmg to Gary Becker’s model of generalized
on-the-job training, the student should bear the cost. A

125 por example, Barocci, at 108.

126 - Initially a size-squared term was also included to measure the effects of
a non-linear cost function.. It was -either mugmﬁunt or.negative (tuggestmg an

upside-down U shaped cost function), and its omission changed none -of the
results.
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cecent study by Sloan, Feldman, and Stcinwald (1983) showed
that after accounting for case mix differences and incorpo-
rating payments to physicians, the cost difference between
teaching and non-teaching hospitals is slight.!?’”  Another
reason that measured costs in teaching hospitals may exceed:

those in - non-teaching institutions is the . different ways

physician inputs are measured in the two sct-ups. In
non-teaching hospitals, physicians bill separately (from the
general hospital bill) for their services. In teaching hospi-
tals, residents are salaried and appear as a hospital expense.
Thus, while the physician costs to patients may be lower in
tcaching hospitals, the hospital bill may appear higher. '

In the SMSA level regressions, COTH measures the
proportion of all hospital beds in the SMSA in hospitals that
belong to the Council of Teaching Hospitals, a group of ‘most
hospitals with substantial teaching responsibilities.}?® At the
individual hospital level COTH is measured as a simple dummy
variable indicating membership -in COTH for a particular -
hospital. It has a strong positive effect on prices - and
expenses at both levels, suggesting that the latter hypothesis
is valid. : : R S

The occupancy rate of a hospital should negatively -
influence costs since at least some hospital costs are fixed.
AOCC is measured as the SMSA-average occupancy rate-in ~
the SMSA level regressions and as the individual hospital’s:
occupancy rate-in the individual hospital regressions.  Both"
cxpense per admission and price show the expected negative
coefficients. In- all cases, the coefficients are ‘negative,
significantly so, particularly at the individual hospital level.
The SMSA level regressions cannot control for a particular -

127 Yging » dummy variable to indicate school-affiliated hospitals may be '
one way to account for otherwise unimeasured case mix differences. o o

. 128 ;s group does not include all hospitals that are affiliated with medical
schools. )
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ospital’s occupancy relative to the average which may
cflect local market power. Therefore, it is not surprising
hat the ecstimated results at the SMSA level are weaker,
ince they incorporate the offsetting effect. If price
sompetition were strong, occupancy rates might be expected
to affect prices positively since they arc negatively related
to excess capacity. These results, however, confirm those of
Joskow (1980) who posited that excess capacity was one
quality dimension on which hospitals compete. 129

_ A dummy variable for hospitals located in SMSAs with
population of greater than one million (POPDUM) is used to
measure the ecffects of the more complicated case mix
generally found in large ‘urban hospitals. Such a control is
particularly important in the expense regressions where the
data are aggregated across disease categories. As expected,
this variable has a umformly posmvc and gcncrally sngmf:-
cant coefficient. ;

Also incl'udcd in the expense regressions is a variable
mcasuring the ratio of births to admissions (BIRTHR). = This
variable controls for case-mix. Since the average cost of a
delivery stay is low  relative to average hospital visits, its
expected (and actual) effect is negative. It is not included
in the price regressions since thcy concern individual disease
categories.

Finally.- we -include one variable which is probably not
entircly endogenous, but which is too important to exclude.
Average length of stay (ALS), calculated for each particular
disease category .within cach ‘SMSA, shows a  strongly
significant and positive effect on price. * Each additional day
of stay adds from $130 to $230.to the price in the individual

129 jo4kow (1981) suggests that one important quality dimension on which
hospitals engage in costly competition is on excess capacity which reduces the
probability of bed shottage. He finds that in less concentrated hospital markets,
occupancy rates are lower. This could also imply simple excess capacity due to a
greater supply relative to prevailing demand, however.
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hospital regressions. While length of stay can

controlled by the physician, . it prcsuma]l,)ly alsl:)ar::;:g:urtz
important case mix differences that we have been unable to
account for in other ways. Therefore it seems necessary to
include it.1®  As expected, ALS also has a positive effect
on -cxpensc. per admission since longer stays add to the total
cost of an admission. ;

‘130 :
Its omission from the rwm did ; - _
although the total explmutory power was Nduc.; o _changé the ‘results significantly
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