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This article describes a preliminary study of the effects of 
State rate-setting programs on volumes of hospital services, 
specifically admission rates, occupancy levels, and average 
lengths of stay. A volume response to rate-setting may be an-
ticipated as a result of program effects on hospital costs or 
charges as well as on hospitals' behavioral incentives. We 
analyzed data for samples of hospitals and counties in States 
with and without rate-setting programs for the 9-year period 
1969 to 1978. The results suggested that rate regulation has 
brought about, in some States, an increase in hospital occu-
pancy by increasing patients' lengths of stay. Few programs 
have had a measurable effect on the admission rate. Pro-
grams that regulate per diem rates seem to produce more 
consistent and predictable volume effects than those control-
ling charges. The findings were generally consistent with 
prior hypotheses and partially account for earlier findings 
regarding the effects of rate-setting programs on hospital 
costs. 

Introduction 

State hospital rate-setting programs may have wide-
ranging effects on hospital behavior, through their 
influence upon the cost and/or charge structures of 
the regulated facilities. Although their specific objec-
tives vary almost by State, ail rate-setting programs 
impose limits on the reimbursement hospitals will re-
ceive for the services provided to patients. To the ex-
tent that their revenues are constrained, therefore, 
hospitals may have cause to re-evaluate their capac-
ity, service capabilities and staffing, and utilization 
patterns. The effects of these programs will be deter-
mined not only by their objectives and structure, but 
also the vigor with which their objectives are pursued. 

This study was designed to explore, in a prelim-
inary fashion, the effects of rate-setting on volumes 
of hospital services. The analyses focused on three 
interrelated measures: admission rates, occupancy 
levels, and average length of stay. This preliminary 

This article was prepared as part of the National Hospital 
Rate-Setting Study, Contract No. HCFA 500-78-0036. 
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analysis is one of a series that has been prepared as 
part of the National Hospital Rate-Setting Study 
(NHRS), a large-scale evaluation of rate-setting pro-
grams funded by the Health Care Financing Adminis-
tration (HCFA). The NHRS was funded to evaluate the 
effects of such programs in nine States: Arizona, Con-
necticut, Maryland, Massachusetts, Minnesota, New 
Jersey, New York, Western Pennsylvania, and Wash-
ington. 

This study addressed two broad questions. The 
first asks whether there has been a volume response 
to rate-setting programs because of, or in addition to, 
program effects on costs/charges. Since total hospi-
tal expenditures represent the product of unit cost 
and volume of services, changes in either unit cost or 
quantity could produce changes in total outlays. The 
close link between quantity and unit cost suggests 
that a separate investigation of program impact on 
volumes of service should supplement any findings 
with respect to cost. 
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In an earlier paper in this series, for instance, Coe-
len and Sullivan (1981) concluded that rate-setting 
programs have restrained hospital expenditures per 
patient day and per admission and, to a lesser extent, 
per capita. The analyses reported in this paper 
supplement those findings by providing evidence 
about the presence and nature of hospitals' quantity 
responses to rate-setting. Was the growth in cost per 
admission slowed, for example, because admissions 
increased more rapidly after rate-setting was insti-
tuted? Were the estimated effects on expenditures 
per capita tied to program-induced cutbacks in 
volume? 

The second question this study investigates asks 
whether rate-setting programs alter incentives for 
hospitals with respect to volumes of service and, 
more importantly, whether hospitals respond to those 
incentives. The individual programs vary along a num-
ber of dimensions, including objectives, unit of pay-
ment regulated, and the methods used to establish 
limits. Given these and many other differences, it is 
likely that each program creates somewhat different 
incentives for hospitals. In accordance with the spe-
cific incentives, therefore, different responses on the 
part of hospitals would be anticipated. 

Evidence that different responses do occur can be 
derived from several evaluations conducted during 
the mid-1970s. While by no means conclusive, the re-
sults of these assessments suggested that control of 
unit costs or charges may have promoted an increase 
in the volume of services provided. The types' of ser-
vices for which increases were observed by earlier 
evaluators seemed to vary depending on the unit of 
payment employed by the program, with systems 
based on per diem affecting length of stay and sys-
tems based on charges affecting service intensity 
(that is, the quantity of resources applied to a day in 
the hospital). The evaluation results also suggest that 
the impact of rate-setting programs on volumes may 
strengthen after the program has been in effect for 
several years and hospitals have become familiar with 
the nature of the incentives. These earlier findings 
were derived from programs that have since been 
modified, in some cases radically, but they can be 
considered as hypotheses in need of further testing. 

The remainder of this paper is divided into several 
sections. The following section contains a review of 
the key features of rate-setting programs that are 
likely to influence volumes of service and develops a 
classification of the State programs and associated 
research hypotheses. Next, we describe the statis-
tical methods used to measure program effects. Fi-
nally, we present analytic results and discuss their 
implications. 

Relevant Features of the 
Study Programs 

The nine States that are the focus of the NHRS rep-
resent a range of alternative approaches to hospital 
rate regulation. The key inter-program similarities and 
differences have been summarized in Hamilton et al. 
(1980). We used that summary, along with additional 
program-specific data obtained during the first year of 
the NHRS, to analyze potential program effects on 
volume and to develop preliminary hypotheses to be 
tested empirically. 

The impact of rate-setting programs on volumes of 
service is likely to depend upon both the overall 
scope and stringency of the program and the particu-
lar program features that will create the most direct 
incentives for hospitals. With respect to the former, it 
seems reasonable to assume that the greater its 
scope of coverage and the more it is perceived by 
hospitals to be stringent or binding, the greater the 
program's impact will be. Programs that are limited in 
scope and/or not viewed as constraining by hospitals 
are less likely to significantly affect hospital behavior. 
Scope and stringency can be measured by a vector of 
program characteristics, including: 1) extent of legal 
authority; 2) payers covered; 3) scope of analysis dur-
ing review process; 4) compliance mechanisms; and 
5) coordination with the planning program. Data con-
cerning each of these five characteristics are dis-
played on Table 1 for the nine programs.1 

With respect to the incentives created by the pro-
gram, three categories of program features are likely 
to contain the most direct, volume-related incentives. 
These include the following: 

Unit of Payment Controlled 

The payment unit established by the rate-setting 
program creates the dominant, volume-related incen-
tives for hospitals. Two units of payment are currently 
in use: per diem rates and charges per unit of service. 
Table 2 shows the units used in each of the study 
programs. The incentives created by each payment 
unit—and hence, the impact of the associated pro-
grams—would be expected to differ. 

1Throughout this discussion, the New York program will be 
treated as a single system, although it in fact has four com-
ponent parts: Medicaid, Upstate Blue Cross, Downstate Blue 
Cross, and commercial insurance/self-pay patients. While the 
components have historically differed, these differences are 
not significant enough to cause us to predict different direc-
tions of effect. In our empirical analyses, however, the up-
state and downstate regions of New York will be separated 
to test the hypothesis that different effects might have oc-
curred. 
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TABLE 1 

Characteristics Determining Program Scope and Stringency 

Program 

Arizona 

Connecticut 

Maryland 

Massachusetts 
Medicaid 

Charge-control3 

Minnesota 

New Jersey 

New York 

Western 
Pennsylvania 

Washington 

Extent of 
Authority 

Least 
extensive 

Moderate 

Extensive 

Extensive 

Moderate 

Moderate 

Extensive 

Most 
extensive 

Moderate 

Extensive 

Payers Covered 

Blue Cross 
Commercial 
insurers 
Self pay 

Commercial 
insurers 
Self pay 
All payers 

Medicaid 

Commercial 
insurers 
Self pay 

Blue Cross 
Commercial 
insurers 
Self pay 

Medicaid 
Blue Cross 

Medicaid 
Blue Cross 
Commercial 
insurers 
Self pay 

Blue Cross 
Medicare 
Medicaid 

All payers 

Scope of Analysis 
During Review 

Subjective review 

Sequential screens applied to 
budget, clusters of depart­
ments, and departments 

Department-level screens and 
adjustments 

Formula-based adjustments of 
past adjusted expenses 

Review of overall budget 

Screens applied to selected 
functional categories 

Sequential screens applied to 
departmental clusters, then 
individual departments 

Screens applied to routine 
expenses per day and ancillary 
expenses per admission 

Screens applied to overall 
expenses and subjective 
analysis used for departmental 
costs 

Sequential screens applied to 
overall unit costs, natural 
expense categories, and depart­
ments 

Compliance 
Mechanisms 

Voluntary 
(public 
disclosure) 

Mandatory 

Mandatory 
(cumulative) 

Mandatory 
(cumulative) 

Mandatory 
but 
limited 
Mandatory 

Mandatory 
(cumulative) 

Mandatory 

Mandatory 

Mandatory 

Coordination 
with Planning 

Program 

Informal 

Formal 

Counter 

Informal 

Informal 

Minimal 

Formal 

Formal 

Minimal 

Formal 

1Characterization based on program's ranking within various dimensions of authority, as indentified in the First Annual 
Report of the National Hospital Rate Setting Study (Hamilton and Walter, 1980). 

2Types of coordination are defined as follows: formal Involves well-defined, structured planning-regulatory interaction; In­
formal involves less structured interagency contact and sharing of data and other input; counter coordination occurs when 
the two groups frequently work at cross purposes; and minimal coordination occurs when virtually no linkages exist. 

3Term refers to charge paying individuals or agencies. 
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TABLE 2 

Unit of Payment Controlled by 
the Rate-Setting Program. 

Program 
Arizona 
Connecticut 

Maryland 

Massachusetts 
Medicaid 

Charge-control 

Minnesota 

New Jersey 

New York 
Medicaid/ 
Blue Cross 
Charge-control 

Western Pennsylvania 

Washington 

Unit of Payment 
Charges 
Charges 

Charges 

Per diem rate 

Charges 

Charges 

Per diem rate 

Per diem rate 
Charges 

Per diem rate 

Varies by hospital 
payment group: 

—portion of budget 
—adjusted charges 
—retrospective costs 

Per diem rates constitute all-inclusive amounts paid 
to hospitals for each day patients within regulated 
payer classes spend in inpatient facilities. These 
rates usually reflect average allowable costs per pa­
tient day. Since it is often the case that the first days 
of a patient's stay are more resource-intensive (and 
thus more costly) than later days, per diem rates 
create incentives for hospitals to keep patients in the 
hospital longer, since these added days will tend to 
be profitable. Also, since the rates they are paid do 
not vary by patient diagnosis, hospitals also have an 
incentive to admit more patients that are less serious­
ly ill and hence less expensive to treat. Therefore, as 
a result of these incentives, one might expect admis­
sions, length of stay, and occupancy all to increase 
under systems based on per diem. 

Systems basing reimbursement on charges per unit 
of service create somewhat different incentives for 
hospitals. Analysis of the nature of these incentives 
is complicated by the diversity of the rate-setting pro­
cess across programs. For example, somewhat differ­
ent results might be anticipated when the program re­
quires that costs and charges be aligned within cost 
centers, compared to those where such alignments 
are not required. In general, however, the use of 
charges, rather than per diem rates, should create an 
identifiable set of incentives that are discernibly dif­
ferent from those associated with per diem-based 
reimbursement. 

Under charge-based systems, for example, there 
should be less of an incentive for hospitals to in­
crease admissions or lengths of stay, although a posi­
tive effect would still be anticipated. The most direct 
incentive may be to increase service intensity, and 
particularly the volume of ancillary services. This in­
centive arises for two reasons. First, if allowable 
charges were set equal to average costs (assuming a 
certain budgeted volume of services), then by increas­
ing the volume beyond budgeted levels, the marginal 
cost of producing additional services could well be 
less than the allowed charge, in which event the hos­
pital would profit. This incentive would be eliminated 
only if the program reduced the rate paid for those 
additional services to an amount at or below the mar­
ginal cost of producing them. (Treatment of volume 
increases by prospective reimbursement programs is 
described in the next section.) Second, if the system 
is primarily concerned with unit costs, there will be 
an incentive to increase the number of units, since 
this will cause average cost per unit to fall. 

Review and Rate-Setting Procedures 

Volume-related incentives are imbedded in the pro­
cedures by which budgets are reviewed and/or rates 
are set. Screens of unit costs during budget review, 
for example, would seem to provide an incentive to 
increase volumes in order to reduce average costs. 
Many programs, however, have developed methodol­
ogies that address volume changes directly in an at­
tempt to discourage unjustified increases. 

Typically, rate-setting programs do not allow hospi­
tals to receive the full approved rate for units of ser­
vice provided in excess of budgeted volume. Rather, 
they allow only a specified proportion of that rate to 
be paid, which is designed to reflect the marginal 
cost of providing those added units. Another way of 
viewing this is in terms of fixed versus variable costs. 
When a rate is set, it is assumed to adequately reim­
burse hospitals for the fixed and variable costs in­
curred in providing the budgeted volume of services. 
When volume increases beyond the quantity bud­
geted, fixed costs are assumed to remain unchanged, 
necessitating only the reimbursement of the variable 
costs incurred in providing the extra units. Converse­
ly, when actual volume is below the quantity bud­
geted, hospitals are allowed full compensation for 
their fixed costs. Usually, rate adjustments induced 
by volume changes are made at the end of the year, 
so that they actually affect the following year's rates. 
There is thus a lag between the volume change and 
the associated rate adjustment. 

The extent to which the adjustments just described 
influence volume-related behavior depends upon the 
fixed/variable proportions employed and the design 
and timing of the adjustments. The key to the profit­
ability of volume increases for hospitals lies in the 
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congruence between the proportion of the rate ad­
judged to be variable and actual variable costs. The 
greater the margin between the payment rate and ac­
tual costs for the incremental units of service, the 
greater will be the incentive to increase volumes. That 
incentive may also be reinforced by other program 
features. For example, if actual volumes produced in 
the current year automatically, and without penalty, 
become the base for future calculations, then there 
may be added incentive to increase volumes during 
the current year. The time lag between the actual in­
crease in volume and the volume adjustments also 
reinforces the incentive. Since volume adjustments 
applicable to the current year's performance do not 
take effect until the following year, hospitals can 
profit, in the short run, from receiving the full rate for 
all units of service produced, including the volume in­
crease. 

Most State systems treat volume changes straight­
forwardly, applying designated fixed/variable propor­
tions to the appropriate rates in accordance with 
volume changes. In a few systems, such as Mary­
land's, where volumes have been a particular concern, 
elaborate methodologies have been developed which 
involve differential treatment of volume changes by 
the type of service (for example, routine versus ancil­
lary) and by the magnitude of the change. These pro­
cedures have been designed to discourage hospitals 
from increasing volumes and to encourage them to 
adjust behavior in desired ways. 

Table 3 summarizes the approaches employed by 
the nine systems in reviewing costs and setting rates. 
The table indicates that about half of the programs 
have concentrated on restraining volumes, and sev­
eral of these have begun only recently. Maryland, 
Massachusetts (charge-control), and New Jersey have 
exhibited the most long-standing concern with vol­
ume changes. Of these three programs, Maryland's 
appears to have the most carefully structured and 
stringent provisions. These methodologies aimed at 
volume changes are likely to discourage hospitals 
from increasing volumes, thus depressing relative 
rates of increase in admissions, occupancy, and 
length of stay. 

TABLE 3 
Methodologies Employed to Address 

Volume Changes 

Program 

Arizona 

Connecticut 

Maryland 

Massachusetts 
Medicaid 
Charge-con­

trol 

Minnesota 

New Jersey 

New York 

Western 
Pennsylvania 

Washington 

Fixed/Variable Ratio 
None 

50/50 (as of FY 1979) 
Adjustment made to 
adjusted budget base 

Generally, 40/60 for 
routine centers and 
60/40 for ancillary 
services. Adjustment 
mechanism is compli­
cated and depends on 
actual percent change 
the change In reve­
nues and adjusted 
admissions, and 
whether the adjust­
ment applies to 
retrospective or pro­
spective volume 
changes. Adjust­
ments are computed 
for hospital overall 
but are applied de-
partmentally. 

None 

60/40; 40% of base 
year costs allowed 
for volume increases 
(or decreases) in rev­
enue-producing cen­
ters beyond accept­
able corridors 

None 

Generally, 50/50 for 
personnel and 100% 
variable for supplies; 
applied to relevant 
costs in non-overhead 
cost centers 
None 

None 

As of 1978, ratios 
established for each 
peer group (80/20, 70/ 
30, 60/40); applied to 
incremental revenue 
resulting from volume 
changes 

Other Provisions 

Program does not spe­
cifically address vol­
ume changes 

None 

Intensity increases 
are addressed via a 
separate system 
(Table 4) 

No analysis of volume 
changes 

Projected volume 
assessed for 
reasonableness 

During budget review, 
hospital's length of 
stay is evaluated 
Only "exceptional" 
volume increases 
are scrutinized 

Volume changes are 
not evaluated per se, 
but utilization is an 
important system tar­
get (Table 4) 

Volume changes are 
generally considered 
beyond control of hos­
pital administrator. 
Beginning in 1977, ret­
roactive adjustments 
could be obtained to 
compensate for de­
crease in length of 
stay. 

Trends in various vol­
ume measures are 
examined for reason­
ableness. 
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Explicit Incentives or Penalties Directed at 
Volumes 

Some systems incorporate in their review or rate-
setting procedures explicit penalties or incentives 
directed at particular volume measures. Most often, 
these penalties apply to occupancy and length of 
stay. Occupancy penalties, which impose minimum 
occupancy standards by service,2 are imposed when 
hospitals fall below the established standards. Simi­
larly, length of stay penalties are imposed when mean 
length of stay exceeds the standards set for it. New 
York, which has both occupancy and length of stay 
penalties, has the most extensive penalty system, al­
though the Massachusetts Medicaid program em­
ploys occupancy standards as well. 

Other programs have developed somewhat different 
approaches to the outright regulation of volumes, and 
some actually encourage growth in certain hospitals. 
In New Jersey, for example, low-cost hospitals are 
provided 1 to 3 percent beyond actual costs (depend­
ing on their standing within their peer group) as an in­
tensity allowance. In Maryland, the rate-setting sys­
tem was augmented with a procedure to stem the ob­
served increase in volumes, particularly of ancillary 
services. Termed the Guaranteed Inpatient Revenue 
(GIR) system, this methodology calculates reimburse­
ment to participating hospitals on the basis of cost 
per case, by diagnosis. Hospitals are rewarded for not 
increasing cost per case beyond the overall inflation 
rate (plus 1 percent) and penalized for increasing per 
case costs beyond that limit. 

Table 4 describes any additional volume-related 
penalties or incentives in the nine States, and it re­
veals that four of the nine programs have adopted 
such provisions. Among these, the program features 
in three States—Maryland, Massachusetts (Medicaid), 
and New York—seem likely to most affect the incen­
tives for hospitals. New Jersey's intensity allowance, 
which is not a key feature of the system, is less likely 
to have a significant effect. The New York program 
can be viewed as the most stringent, in that it incor­
porates both occupancy and length of stay penalties. 
These penalties apply pressure in opposite directions, 
encouraging hospitals to keep occupancy rates up, 
but not by increasing length of stay. Faced with these 
penalties, underutilized hospitals appear to have three 
options: 1) increase use by increasing the number of 
admissions; 2) face financial losses; or 3) close beds. 

2Occupancy penalties employ minimum standards for 
occupancy in a particular service (for example, 80 percent in 
the adult medical-surgical service). If actual opcupancy is 
lower than the standard (70 percent, for example), hospitals 
will be reimbursed as if occupancy were at the standard— 
the additional patient days would be imputed. Thus, hos­
pitals would be paid less per unit than they would need to 
meet their costs, given the low occupancy. 

TABLE 4 
Additional, Volume-Related Penalties or Incentives 

Program 

Arizona 
Connecticut 

Maryland 

Massachusetts 
Medicaid 

Charge-Control 

Minnesota 

New Jersey 

New York 

Western Pennsylvania 

Washington 

Penalties or Incentives 

None 
None 

For a sample of hospitals 
(including all large hospitals), 
a Guaranteed Inpatient Reve­
nue (GIR) amount is calcu­
lated for each hospital, based 
on its own diagnostic distri­
bution and average charges 
by diagnosis (adjusted for in­
flation plus 1 percent for 
growth and technology). Hos­
pitals are then rewarded 
when total revenues are 
below the GIR and penalized 
when total revenues are 
higher. 

An occupancy penalty is 
incorporated in rate calcula­
tion, whereby allowable costs 
are divided by base year pa­
tient days or, if higher, the 
number of patient days that 
would have been experienced 
if minimum occupancy stand­
ards had been met. 

None 

None 
Budget review system 
sometimes provides intensity 
allowances, depending on a 
hospital's standing within its 
peer group. 

An occupancy penalty is 
incorporated in rate calcula­
tion, whereby additional pa­
tient days are imputed to in­
crease the denominator—and 
hence lower the per diem 
rate if hospital occupancy 
falls below minimum stan­
dards. A length of stay pen­
alty is the basis for computa­
tion of disallowances, if a 
hospital's length of stay is 
above the group mean plus 
½ day. Disallowance con­
sists of "excess" days multi­
plied by the lower of the 
group's or the hospital's rou­
tine per diem. 

None 

None 
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Massachusetts Medicaid imposes an occupancy 
penalty which is similar to New York's. Since it is not 
accompanied by a length of stay penalty, it may in­
crease admissions and/or length of stay in underuti­
lized hospitals. Given the more limited scope of the 
program, however, the impact of the penalty should 
only be measurable in hospitals with large Medicaid 
patient loads. 

The Maryland GIR system must be viewed some­
what differently. Those hospitals to which the system 
applies (about one-third of those in the State, includ­
ing all large facilities) are provided with explicit incen­
tives not to increase intensity of service, as measured 
by the diagnosis-specific cost per case. The GIR sys­
tem directly encourages hospitals to constrain aver­
age length of stay as well as the number of ancillary 
procedures performed. The likely effect of the system 
on admissions is unclear, leaving the anticipated GIR 
effect on occupancy in doubt. 

Given the number of relevant provisions within 
each program, and the sometimes conflicting incen­
tives that they would appear to create, it is very diffi­
cult to gauge in advance what the net effect of the 
program on admissions, length of stay, and occu­
pancy will be. The New York program clearly illus­
trates this problem. Its per diem-based system, to­
gether with the occupancy penalty, would appear to 
provide strong incentives for hospitals to increase 
average length of stay. To counter that "perverse 
incentive," however, a length of stay penalty was 
added to the system. Which incentive actually pre­
vails is an empirical question, not only in New York 
but in other States where different provisions appear 
to work in different directions. 

If volume-related provisions are considered in isola­
tion, then it seems reasonable to predict that unit of 
payment will provide the dominant incentive for hos­
pitals, unless there are other offsetting program fea­
tures. The net effect of rate-setting on volumes of ser­
vice, however, will also be heavily influenced by the 
program's overall stringency and scope of authority. 

Table 1 listed characteristics influencing stringency 
and authority. Based on those characteristics, and 
consistent with the conclusions of Coelen and Sulli­
van (1981), four categories of programs can be de­
fined, ranging from the most to least stringent. The 
New York program appears to be most stringent on 
all criteria. The second category includes the pro­
grams in Maryland, New Jersey, and Washington. 
Connecticut and Massachusetts rank third, and the 
systems in Arizona, Minnesota, and Western Pennsyl­
vania are the least stringent. One might thus expect 
that the strength of any program effect, and hence 
the significance of any findings, will vary as a func­
tion of program stringency and authority. Finally, the 
impact of rate-setting will doubtless be affected by 
hospitals' perceptions and attitudes about the 
program, the ability of individual facilities to change 
their behavior, and the degree of sophistication the 
industry brings to the regulatory process. 

The remainder of this paper is devoted to the em­
pirical analysis of the effects of rate regulation on 
volumes of hospital services. The analysis has been 
designed to provide at least preliminary answers to 
the questions that were raised at the outset. The re­
sults of the various analyses follow a brief discussion 
of the research methodology and data sources used 
to generate the results presented. 

Statistical Methodology 

This preliminary analysis evaluates program effects 
on three measures: admission rate, average length of 
stay, and percent occupancy. Each of these reflects a 
somewhat different aspect of hospital utilization and 
is influenced by a number of factors, including inci­
dence and prevalence of particular illnesses, supply 
of hospital services, style of medical practice, socio­
economic characteristics of the population, and 
availability of alternative sources of care. Rate-setting 
programs seem likely to exert the most influence on 
the second of these factors, the supply of hospital 
services. 

The methods used in this paper are relatively sim­
ple. They have been designed to assess, in a prelimi­
nary fashion, whether rate-setting programs have af­
fected hospital utilization. Regression analysis is the 
primary evaluation method employed in this investiga­
tion, and we estimated reduced form equations. 
These reduced form equations evaluate changes in 
hospital use as a function only of variables that are 
not likely to be affected by rate-setting programs, at 
least in the short run. These variables, which are de­
fined in Table 5, have been selected to measure im­
portant dimensions within the categories of potential 
influences listed above. They include selected meas­
ures of "need" (such as birth rates), socioeconomic 
status of the population (such as age, income, and 
education), the availability of alternatives to hospitali­
zation (such as the supply of physicians and nursing 
home beds), and the presence of other regulatory pro­
grams (such as Certificate of Need). Dummy variables 
have been used to measure each program, and each 
major version of the program is measured by a separ­
ate dummy variable. 

Coelen and Sullivan (1981) described in detail the 
evaluation methodology used to assess rate-setting 
effects in the first paper of this series. To summarize 
briefly, the equations included a series of dummy 
variables that measured independent State- and time-
specific effects exclusive of rate-setting programs. 
The third set of dummy variables, described earlier, 
were included to indicate the presence of some form 
of rate regulation. 

The units of analysis used to assess program ef­
fects on hospital use included both individual hospi­
tals and counties. We performed hospital-level analy­
sis to evaluate institutional responses to rate-setting, 
taking into account facility characteristics (such as 
ownership) that might influence the type of response. 
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TABLE 5 

Variable Definitions Used in Hospital Level Analysis 

ADMBED 
OCC 
LOS 
AFDC 
BIRTH 
COMMINS 

CRIME 
DSMSA 
EDUC 
GOV 
INCOME 
MDPOP 
MEDSCHL 
NHBPC 
POPDENS 
POPT18 
PROF 
SPMD 
UNEMRT 
WHITE 
CON1 
CON2 
DPSRO 
D70-78 

Dss 

Dssyy 

Total admissions/total beds, short-term hospitals 
Total inpatient days/(total beds x 365), short-term hospitals 
Total inpatient days/total admissions, short-term hospitals 
Percent of population on AFDC in county 
Births per 10,000 population in county 
Percent of population covered by commercial insurance (including Blue Cross) in State 

Crimes per100,000 population in county in 1975 
County located in an SMSA 
Average years of educational attainment for county population 
Hospital operated by non-Federal government agency 
Personal income per capita in county 
Active physicians per cap/fa in county 
Number of years as a teaching hospital 
Nursing home beds per 1,000 persons in county 
Population (100s) per square mile in county 
Percent of population in Part A Medicare 
For-profit hospital 
Percent of physicians in county who are specialty physicians 
Proportion of labor force in county unemployed 
Proportion of population composed of whites in county 
Certificate of need index (measuring activism of the State program) 
Certificate of need index (measuring limitations of State program) 
Dummy variable: equals 1.0 if hospital ever covered by binding review 
Dummy variables: equal 1.0 in year indicated by the two digits (for example, 1970 for D70) and all 
later years (through 1978); equal 0.0 for earlier years 
Dummy variable: equals 1.0 for all years if hospital is in State ss; 0.0 otherwise (ss indicates the 
two-letter abbreviation of the State) 
Dummy variable: equals 1.0 for hospital in State ss in year yy and later; 0.0 otherwise (ss is two-
letter abbreviation for a State; yy indicates the first fiscal year during which rate-setting [or a ver­
sion of rate-setting] was in place) 

We describe results of this analysis in detail. We also 
performed county-level analysis to determine whether 
rate-setting has affected the overall rates at which the 
population uses hospital services and at which area 
facilities as a whole are utilized. We summarize these 
results more briefly. 

Sources of Data 

The NHRS hospital file was derived from a sample 
of 2,693 hospitals, constituting a 25 percent random 
sample of the more than 8,000 hospitals reporting an­
nually to the American Hospital Association,3 supple­
mented by the remaining hospitals in the eight study 
States and Western Pennsylvania. In addition, a full 
census of hospitals was also obtained for six other 
States that were judged to have mature, state-wide, 
rate-setting programs: Colorado, Indiana, Kentucky, 

3A more detailed discussion of the sample selection proce­
dure, data collection, and screening processes is contained 
in Coelen and Sullivan (1981). 

Nebraska, Rhode Island, and Wisconsin. Data were 
obtained for the sample hospitals for the 10 year peri­
od 1969 to 1978. 

The hospital sample was also the basis for con­
structing the county file. The counties that were in­
cluded in the file consisted of all those containing at 
least one sample hospital. Once the counties were 
identified, data were aggregated for all short-term 
hospitals within each of them. A total of 1,317 coun­
ties (out of a grand total of 3,049 in the country) were 
included. This sample of counties contains two-thirds 
of all U.S. hospitals as well as 90 percent of the popu­
lation. 

While the data reported by hospitals to the AHA 
constitute the best available source of information 
concerning the nation's hospitals, they are flawed. 
The data are self-reported and unaudited, and the ac­
curacy of the numbers reported cannot be ensured. 
While the most serious problems with reliability, va­
lidity, and consistency over time are likely to be as­
sociated with the financial data, there are undoubted­
ly inaccuracies within the utilization data as well. The 
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quality of the data used for this analysis will be 
further investigated when data become available from 
an additional source, the Medicare Cost Reports, later 
in the course of this study. 

Hospital Utilization Trends 

During 1969-1978, a period in which community 
hospital costs were rising rapidly, relative hospital 
use actually decreased. Admissions per capita re­
mained virtually unchanged, lengths of stay became 
shorter, and hospitals used consistently less of their 
available capacity. Declines in all three measures 
were registered during the study period. Only admis­
sions per bed increased during this period, and that 
increase was only slight. 

Figure 1 illustrates relative levels and rates of 
change in occupancy, length of stay, and admissions 
per bed in States with and without rate-setting pro­
grams. The trend lines suggest that there are some 
basic differences in utilization patterns in the two 
groups of States. The level of admissions per bed, for 
example, has always been lower for hospitals in 
States with prospective reimbursement than for "con­
trol" hospitals. 

In addition, while there was a decreasing trend in 
average length of stay within each of the two groups, 
that measure averaged about one day longer in the 
rate-setting States throughout the 1969 to 1978 peri­
od. However, the decline in length of stay was some­
what less sharp in the rate-setting States—suggest­
ing that the programs may have worked against the 
trend—and the difference between the two groups 
had increased slightly by the end of the period. 

Finally, as Figure 1 reveals, occupancy in both 
groups of States declined during the study period. 
Neither rates of decline nor absolute levels, however, 
were identical for the two groups of States. Occupan­
cy rates for the study group averaged about 5 per­
centage points higher during the first half of the peri­
od and 6 percentage points higher for the remaining 
half. Moreover, during the second half of the period 
when hospitals in the control group used even less of 
their capacity, those in the study States maintained 
their occupancy at roughly 79 percent. This indicates 
that occupancy practices were different for the two 
groups and suggests that rate regulation may have 
caused increases in capacity utilization. 

The preliminary review of utilization patterns indi­
cates that there are clear differences between the 
States with rate-setting programs and those without 
such programs. Such differences may stem from any 
number of factors, including relative availability of 
services, economic environment, and style of medical 
practice, as well as the presence or absence of rate-
setting programs. While in several cases they suggest 

that the programs might be having an effect, the 
trend lines plotted on each of the three figures reflect 
the net effect of the combined influences. Therefore, 
while an awareness of relative differences is useful 
background and facilitates interpretation of analytic 
results, it is impossible to draw any conclusions from 
these figures about program effects on hospital use. 
Such conclusions can be reached with more confi­
dence if they are based on a multivariate analysis that 
takes potential confounding factors into account. The 
results of such an analysis are presented in the fol­
lowing section. 

Econometric Results 

Rate-setting programs are most likely to affect 
hospital utilization in two ways: 1) by increasing the 
level of utilization and 2) by influencing the annual 
rate of change in service use. Tighter budget con­
straints imposed by rate-setting programs that tie 
hospital revenue to units of service may give hospi­
tals an incentive to increase the number of units pro­
vided. This may take the form of longer stays or the 
admission of more patients. As a result of these ac­
tions, the downward trends in hospital use described 
earlier may decelerate, if not reverse. 

We assessed the effects of rate regulation on vol­
umes of service by evaluating the variation over time 
and across hospitals and counties in levels of hospi­
tal use. The level of each dependent variable will be 
expressed in original units, or as the (natural) 
logarithm, of occupancy rate, admission rate, and 
average length of stay. We also used percentage 
changes as dependent variables, but there was little 
variation in these measures overall and, hence, little 
to explain. The difficulty arises because the utiliza­
tion measures exhibit strong trends over time that 
translate into nearly constant percentage changes. 
Thus the results were not instructive. 

The focus of our analysis was therefore upon the 
variation in hospital use rates within rate-setting and 
control States/areas. The evaluation methodology in­
volved the direct estimation of rate-setting effects, as 
captured by the coefficients of the program dummy 
variables. The equations also included a series of 
variables measuring important influences on hospital 
utilization that are not likely to be affected by rate-
setting programs. In addition, we included State dum­
my variables to control for differences among the 
States and time variables to account for changes in 
any unmeasured variables over time. When the full 
set of control variables is included, the coefficients 
of the program dummy variables represent direct esti­
mates of the difference between the before/after 
change in the value of the intercept for the rate-
setting States and the before/after change that occurs 
for the control areas. 
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FIGURE 1 
Comparative Trends in Rate-Setting and Control States 
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Hospital-Level Analysis 

Tables 6 through 8 show the results of the hospital-
level analyses of the three types of utilization meas­
ures. Tables 6 and 8 present the results for Models I 
(admissions per bed) and III (occupancy rate), respec­
tively. These models express all of the variables in 
their original units. In Model II, the results of which 
are shown in Table 7, the dependent variable is length 
of stay, which is expressed in (natural) logarithms. 
A logarithmic transformation of the length of stay 
measure improved the fit of the model over that ob­
tained when the data were not transformed. 

We derived the results from ordinary least squares 
(OLS) procedures, which include all the explanatory 
variables simultaneously. We also considered using 
stepwise regression procedures. Stepwise procedures 
are very useful when the number of explanatory vari­
ables is large, but the results are also highly sensitive 
to intercorrelations among the variables. 

The equations for occupancy and length of stay 
had considerably greater explanatory power than that 
for admissions per bed. Explanatory power is meas­
ured by the R2 statistic, which indicates the propor­
tion of the overall variation in the dependent variables 
that can be explained by all four sets of independent 
variables. The value of R2 was .37 for occupancy and 
.34 for length of stay, compared to .16 for admissions 
per bed. In each equation, variables from all four sets 
contributed to explaining the observed variation in 
usage. The estimated coefficients, however, suggest 
that hospital use is largely explained by character­
istics of the hospital's market environment, such as 
the social and economic characteristics of the popu­
lation and the availability of physicians. 

Environmental variables contributed substantially 
toward explaining the overall variation in admissions 
per bed, although about one-fifth of the rate-setting 
programs studied also had an effect. Included among 
the programs identified as having a significant posi­
tive effect were the small, voluntary program in Colo­
rado (1975 and after), and the programs in Nebraska, 
downstate New York (1971 and after), Rhode Island 
(1975 and after), and Wisconsin. Only one of the pro­
grams studied had a significant negative effect on 
rates of admission. Although the explanatory power 
of the equation was low, the validity of the program-
specific coefficients should not be jeopardized as 
long as the omitted variables are unrelated to rate-
setting activities. 

We used a semi-log equation to isolate program ef­
fects on average length of stay. This equation, which 
is displayed in Table 7, has twice the explanatory 
power of the admissions per bed equation (R2 = .34). 
Length of stay, like admission rates, seems to be pre­
dicted best by population and environmental charac­
teristics. The pronounced downward time trend de­
scribed in the previous section was captured by the 
time dummy variables. However, after these factors, 
as well as individual State effects, had been ac­

counted for, there remained evidence that rate-setting 
has affected length of stay. In many areas, the effects 
were as anticipated. The per diem-based systems in 
New York, New Jersey (voluntary program), and 
Western Pennsylvania all seem to have induced in­
creases in average length of stay. We also observed 
effects for several other programs. Rate-setting in­
creased length of stay in Kentucky, Wisconsin, and a 
cohort of hospitals in Maryland4 and decreased it in 
Nebraska. 

Finally, rate-setting programs have had a positive 
effect on hospital occupancy rates, resulting in the 
increased use of bed capacity. These findings were 
also generally consistent with our earlier hypotheses. 
All but two of the individual program coefficients 
were positive, and the two that were not were not 
statistically significant. Positive effects were signifi­
cant for almost half of the programs studied, includ­
ing those in New York, New Jersey, Maryland (one co­
hort only), Colorado (1975 and after), Rhode Island 
(1971 and after), Arizona, Nebraska, and Kentucky. 
The positive effects registered by the other programs 
were too weak to be considered conclusive. 

Given a certain hospital capacity, the occupancy 
rate is determined by the rate at which patients are 
admitted and the length of time they stay in the hos­
pital. The implication of this relationship for this 
analysis is that there should be some consistency be­
tween program effects on occupancy and its deter­
minants: admission rate and length of stay. That is, if 
rate-setting is found to increase both the admission 
rate and length of stay, it should also yield increased 
occupancy. Of course, if only one of the two compo­
nents was affected, then the net impact on occu­
pancy will depend upon the magnitude of the effect 
on the individual component. If a small positive effect 
was registered for the admission rate, for example, it 
may have been offset by a concomitant—though in­
significant—decrease in length of stay. 

Our analysis generated consistent results. Table 9 
summarizes the apparent mechanisms by which occu­
pancy was increased in the States or areas for which 
we found a significant program effect on occupancy. 
Most of the occupancy rises apparently resulted from 
either an increased admission rate or lengthened 
stays. In two States—Rhode Island and Arizona—oc­
cupancy was significantly affected by rate-setting, 
though neither component was. Since the program ef­
fect on both admission rate and length of stay was 
weakly positive in both of these States, the slight ef­
fects on both components most likely produced the 
increase in occupancy. 

4The program-specific dummy variables for Maryland were 
applied to two cohorts of hospitals, depending upon the 
period during which the initial budget review was performed. 
The first cohort (A) includes those hospitals for which bud­
get review was completed during 1975 (in time for the estab­
lishment of fiscal year 1976 rates). The second cohort (B) in­
cludes the remaining hospitals. The year contained in the 
variable name reflects the time period to which the dummy 
variable applied. 
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TABLE 6 

Regression Results for Model I, Admissions 
per Bed (Hospital-Level Analysis) 

Dependent Variable: ADMBED R2 = .1611 F = 41.56 
N = 22,079 

Explanatory 
Variable 

Intercept 
DSMSA 
SPMD 
COMMINS 
MDPOP 
NHBPC 
GOV 
POPDENS 
AFDC 
CRIME 
WHITE 
BIRTH 
INCOME 
EDUC 
PROF 
UNEMRT 
MEDSCHL 
POPT18 
CON1 
CON2 
DPSRO 
DAZ74 
DC072 
DCOA75 
DCT72 
DCT75 
DKY75 
DMA75 
DMA76 
DMDA75 
DMDA76 
DMDB76 
DNBA73 
DRI71 
DRI75 
DMNA75 
DNJV 
DNJ75 
DNJ77 
DNYD71 
DNYD76 
DNYU71 
DNYU76 
DWA76 
DWI73 
DWPVPR 
DAL 
DAR 
DAZ 
DCA 
DCO 

Estimated 
Coefficient 

39.07 
-1 .00 

.05 

.01 
86.52 

-34.16 
-1 .46 

- .006 
.05 
.0001 
.06 
.83 
.00004 

- . 8 2 
.28 

-20.44 
- . 1 3 
- . 4 9 
- . 0 3 
- . 15 

.90 
1.15 

- . 11 
5.84 
1.05 
.76 

- . 8 1 
1.30 

- . 6 3 
- . 7 6 

.70 

.31 
3.34 
1.84 
3.07 

- . 2 0 
1.00 

- . 16 
.28 

2.36 
.18 
.35 
.98 

- . 75 
- . 9 7 
- . 4 2 
2.59 
7.74 

.29 
4.93 
2.81 

t-ratio 

16.58 
-5 .28 1 

12.18' 
.65 
.89 

-2 .46 1 

-8 .78 1 

-4.041 

1.33 
3.631 

5.861 

2.851 

.42 
- 7 . 5 V 

1.16 
-4.061 

- 5 . 4 1 1 

-16.921 

- . 1 6 
- . 8 7 
5.291 

1.37 
- . 1 4 
3.451 

.82 

.64 
-1 .29 

1.32 
- . 6 0 
- . 3 5 

.27 

.23 
2.621 

.77 
1.662 

- . 34 
1.25 

- . 1 9 
.30 

3.591 

.30 

.49 
1.56 

-1 .12 
-1.752 

- . 6 0 
3.161 

8.281 

.32 
8.341 

3.291 

Explanatory 
Variable 

DCT 
DDC 
DDE 
DFL 
DGA 
DIA 
DIL 
DID 
DIN 
DKS 
DKY 
DLA 
DMA 
DMD 
DME 
DMI 
DMN 
DMO 
DMS 
DMT 
DNB 
DNC 
DND 
DNH 
DNJ 
DNM 
DNV 
DNYD 
DNYU 
DOK 
DOR 
DPA 
DRI 
DSC 
DSD 
DTN 
DTX 
DUT 
DVA 
DVT 
DWA 
DWI 
DWP 
DWV 
DWY 
D70 
D71 
D72 
D73 
D74 
D75 
D76 
D77 
D78 

Estimated 
Coefficient 

2.50 
1.77 

-1 .66 
4.63 
5.06 

-1 .77 
.09 

2.35 
3.08 

-1 .63 
5.67 
6.68 

- . 7 4 
1.42 
.37 

- . 4 2 
-1 .47 
-1 .06 

6.73 
-2 .80 

.16 
1.62 

- . 8 1 
- . 5 5 

.67 
5.70 

-2.71 
.18 

- . 9 0 
3.92 
3.57 

- . 9 7 
-1.41 

5.05 
- . 4 8 
1.09 
4.73 
5.55 

- . 5 2 
1.58 
8.92 

- . 2 9 
.07 

1.15 
1.55 
.53 
.24 

- . 0 9 
.22 
.39 
.27 

- . 21 
- . 2 6 
- . 0 3 

t-ratio 

2.391 

.78 
- . 8 1 
5.891 

6.361 

- 2.461 

.15 
1.981 

5.741 

-2.141 

8.321 

8.031 

-1 .12 
1.772 

.40 
- . 6 2 

- 2.501 

-1 .43 
7.321 

- 2.481 

.26 
2.101 

- . 8 0 
- . 4 4 

.87 
5.331 

-1 .93 2 

.21 
-1 .04 

4.641 

4.021 

-1 .42 
- . 7 0 
4.801 

- . 4 7 
1.35 
7.421 

4.421 

- . 5 4 
1.05 

13.821 

- . 4 4 
.12 

1.24 
1.43 
1.812 

.82 
- . 3 1 

.81 
1.37 

.87 
- . 7 5 
- . 9 3 
- . 1 1 

1Indicates significant at 5 percent level. 
2Indicates significant at 10 percent level. 
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TABLE 7 

Regression Results for Model II, Average 
Length of Stay (Hospital-Level Analysis) 

Dependent Variable: in(LOS) R2 = .3420 F = 112.48 
N = 22,079 

Explanatory 
Variable 

Intercept 
DSMSA 
SPMD 
COMMINS 
MDPOP 
NHBPC 
GOV 
POPDENS 
AFDC 
CRIME 
WHITE 
BIRTH 
INCOME 
EDUC 
PROF 
UNEMRT 
MEDSCHL 
POPT18 
CON1 
CON2 
DPSRO 
DAZ74 
DC072 
DCOA75 
DCT72 
DCT75 
DKY75 
DMA75 
DMA76 
DMDA75 
DMDA76 
DMDB76 
DNBA73 
DRI71 
DRI75 
DMNA 75 
DNJV 
DNJ75 
DNJ77 
DNYD71 
DNYD76 
DNYU71 
DNYU76 
DWA76 
DWI73 
DWPVPR 
DAL 
DAR 
DAZ 
DCA 
DCO 

Estimated 
Coefficient 

2.08 
.08 
.0002 
.0004 

2.87 
- . 7 1 
- .001 

.0002 

.002 

.000004 
- .001 
- . 0 8 
-.000004 

.009 
- . 0 7 

.86 

.01 

.01 

.006 

.004 
- . 0 1 

.01 

.02 
- . 0 5 
- .006 

.006 

.05 
- . 0 2 

.04 

.08 
- .009 

.08 
- . 0 7 

.02 
- . 0 6 
- .007 

.04 

.01 

.02 

.01 

.04 

.06 

.03 

.01 

.05 

.03 
- . 0 9 
- . 2 4 
- . 2 1 
- . 3 5 
- . 2 5 

t-ratio 

33.98 
16.731 

1.872 

.89 
1.14 

-1.962 

- . 3 3 
5.081 

2.091 

4.351 

- 4 . 4 1 1 

-10.831 

-1 .36 
3.221 

-11 .91 1 

6.601 

17.601 

18.501 

1.22 
.96 

-2 .70 1 

.36 

.89 
-1 .15 
- . 1 9 

.18 
3.131 

- . 9 7 
1.34 
1.35 

- . 1 4 
2.441 

-1 .99 1 

.41 
-1 .26 

- . 4 7 
1.922 

.46 

.73 

.70 
2.691 

2.971 

1.692 

.66 
3.20' 
1.872 

- 4.071 

- 9.721 

-9 .19 1 

-22 .61 1 

-11.351 

Explanatory 
Variable 

DCT 
DDC 
DDE 
DFL 
DGA 
DIA 
DIL 
DID 
DIN 
DKS 
DKY 
DLA 
DMA 
DMD 
DME 
DMI 
DMN 
DMO 
DMS 
DMT 
DNB 
DNC 
DND 
DNH 
DNJ 
DNM 
DNV 
DNYD 
DNYU 
DOK 
DOR 
DPA 
DRI 
DSC 
DSD 
DTN 
DTX 
DUT 
DVA 
DVT 
DWA 
DWI 
DWP 
DWV 
DWY 
D70 
D71 
D72 
D73 
D74 
D75 
D76 
D77 
D78 

Estimated 
Coefficient 

- . 1 9 
- . 0 6 
- .009 
- . 2 2 
- . 1 9 
- . 0 8 
- . 0 6 
- . 0 9 
- . 0 9 
- . 0 3 
- . 1 5 
- . 2 7 
- . 0 8 
- . 0 5 
- . 2 0 
- . 0 8 
- . 0 7 
- . 0 3 
- . 1 1 
- . 1 5 
- . 1 2 
- . 0 9 
- . 1 2 
- . 2 5 
- . 1 0 
- . 2 9 
- . 1 3 
- . 0 3 
- . 0 2 
- . 2 6 
- . 3 0 
- . 0 4 
- . 0 9 
- . 1 0 
- . 2 4 
- . 1 0 
- . 2 2 
- . 3 5 

.05 
- . 0 9 
- . 4 4 
- . 1 0 
- .003 
- . 0 3 
- . 2 8 
- . 0 4 
- . 0 6 
- . 0 3 
- . 0 2 
- .007 
- . 0 4 

.00004 
- .004 

.01 

t-ratio 

- 6.901 

-1 .08 
- . 1 8 

-10.851 

- 9.431 

- 4.261 

- 3.541 

- 2.90' 
- 6.621 

-1 .34 
- 8.751 

-12.57 ' 
- 4.531 

- 2.621 

- 8.351 

- 4.33' 
- 4.551 

-1 .73 2 

- 4.601 

- 5.061 

- 7 . 3 1 ' 
- 4.331 

- 4 . 4 1 1 

- 7.781 

-5 .10 1 

- 10.30' 
- 3.461 

-1 .31 
- . 7 7 

-11.771 

-13.081 

- 2.001 

- 1 . 7 1 2 

- 3.601 

- 9.031 

- 4.841 

-13.361 

-10.71 1 

2.071 

- 2.361 

- 26.511 

- 5.891 

- . 1 9 
-1 .13 
- 9.851 

- 5.381 

- 7.491 

- 3.671 

- 2.43' 
-1 .00 
- 4.701 

.01 
- . 5 0 
1.53 

1Indicates significant at 5 percent level. 
2Indicates significant at 10 percent level. 
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TABLE 8 

Regression Results for Model III, Occupancy 
Rate (Hospital-Level Analysis) 

Dependent Variable: OCC R2 = .3731 F = 128.75 
N = 22,079 

Explanatory 
Variable 

Intercept 
DSMSA 
SPMD 
COMMINS 
MDPOP 
NHBPC 
GOV 
POPDENS 
AFDC 
CRIME 
WHITE 
BIRTH 
INCOME 
EDUC 
PROF 
UNEMRT 
MEDSCHL 
POPT18 
CON1 
CON2 
DPSRO 
DAZ74 
DC072 
DC0A75 
DCT72 
DCT75 
DKY75 
DMA75 
DMA76 
DMDA75 
DMDA76 
DMDB76 
DNBA73 
DRI71 
DRI75 
DMNA 
DNJV 
DNJ75 
DNJ77 
DNYD71 
DNYD76 
DNYU71 
DNYU76 
DWA76 
DWI73 
DWPVPR 
DAL 
DAR 
DAZ 
DCA 
DCO 

Estimated 
Coefficient 

.83 

.04 

.0009 

.0003 
2.77 

-1.09 
- . 0 3 
- .00004 

.002 

.000005 

.0001 
- . 0 3 

.0000006 
- . 01 
- .05 

.15 

.01 

.0004 

.003 

.001 

.02 

.03 

.001 

.07 

.01 

.01 

.02 

.007 

.01 

.03 

.01 

.06 

.03 

.05 

.02 
- .001 

.05 

.004 

.02 

.05 

.04 

.03 

.04 
- .001 

.008 

.007 
- . 0 2 
- . 0 3 
- . 14 
- . 15 
- . 1 3 

t-ratio 

26.38 
14.351 

18.961 

1.52 
2.131 

- 5.851 

-13.031 

- 2 . 4 1 1 

4.961 

9.821 

1.14 
- 8.021 

.45 
- 5.901 

-14.071 

2.301 

18.341 

1.11 
1.18 

.53 
6.571 

2.531 

.10 
3.171 

.62 

.88 
1.792 

.52 

.85 
1.04 
.41 

3.551 

1.952 

1.662 

.62 
- . 1 8 
4.281 

.32 
1.40 
5.531 

4.901 

3.631 

4.361 

- . 1 3 
1.03 
.71 

-2 .16 1 

-2 .10 1 

-11.351 

-19.271 

-11.021 

60 

Explanatory 
Variable 

DCT 
DDC 
DDE 
DFL 
DGA 
DIA 
DIL 
DID 
DIN 
DKS 
DKY 
DLA 
DMA 
DMD 
DME 
DMI 
DMN 
DMO 
DMS 
DMT 
DNB 
DNC 
DND 
DNH 
DNJ 
DNM 
DNV 
DNYD 
DNYU 
DOK 
DOR 
DPA 
DRI 
DSC 
DSD 
DTN 
DTX 
DUT 
DVA 
DVT 
DWA 
DWI 
DWP 
DWV 
DWY 
D70 
D71 
D72 
D73 
D74 
D75 
D76 
D77 
D78 

Estimated 
Coefficient 

- . 0 8 
- . 0 4 
- . 0 5 
- . 0 7 
- . 0 5 
- . 1 1 
- . 0 4 
- . 0 8 
- .009 
- . 0 7 
- . 0 2 
- . 0 8 
- . 0 7 
- . 0 2 
- . 1 3 
- . 0 6 
- . 0 9 
- . 0 6 

.04 
- . 1 6 
- . 1 0 
- . 0 3 
- . 1 1 
- . 1 7 
- . 0 5 
- . 1 1 
- . 1 6 
- . 0 1 
- . 0 2 
- . 1 0 
- . 1 5 
- . 0 5 
- . 0 9 
- . 0 1 
- . 1 7 
- . 0 6 
- . 0 7 
- . 1 4 

.01 
- . 0 3 
- . 1 5 
- . 0 9 

.006 
- . 0 3 
- . 1 5 
- . 0 2 
- . 0 3 
- . 0 2 
- .006 

.0008 
- . 0 2 
- .006 
- .009 

.003 

t-ratio 

- 5.461 

-1 .27 
-1.702 

- 6.251 

- 4.401 

-11.591 

- 4.791 

-5.151 

-1 .23 
- 6.561 

-1.762 

- 7.031 

- 7.751 

-2 .16 1 

-10.341 

- 6 . 6 1 1 

-11.801 

- 5.881 

2.861 

-10 .91 1 

-12.101 

-3.161 

-8.191 

-10.181 

- 4 . 7 1 1 

- 8.031 

- 8.591 

- . 8 7 
-1.932 

-9.181 

-12.971 

- 5.461 

- 3 . 0 1 1 

- . 9 2 
-12.321 

- 5.261 

- 8.751 

- 8 . 2 1 1 

.71 
-1.54 

-17.631 

-10.051 

.74 
- 2.341 

-10.601 

- 4.831 

- 8.071 

- 4.891 

-1.742 

.20 
- 4.031 

-1.662 

- 2.351 

.82 
1Indicates significant at 5 percent level. 
2Indicates significant at 10 percent level. 
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Three programs that are not shown on Table 9 af­
fected some measure(s) of utilization, though their ef­
fects on occupancy were not significant. In each of 
the three States/areas governed by these programs-
Wisconsin, Rhode Island, and Western Pennsylva­
nia—rate-setting had offsetting effects by increasing 
the admission rate while decreasing length of stay, or 
vice versa. In Rhode Island (1975 and after), the ad­
mission rate increased while length of stay de­
creased, both possibly as a result of the rate-setting 
program, while the converse occurred in Wisconsin 
and Western Pennsylvania. In Wisconsin, both effects 
were statistically significant. 

TABLE 9 

Mechanism for Occupancy Increases 
Induced by Prospective Reimbursement 

Reason(s) for 
Increased Occupancy 

Increased rate of 
admission 

Increased length of stay 

Unclear 

Prospective 
Reimbursement 

Program 

Downstate New York (1971 
and after) 
Colorado (1975 and after) 
Nebraska 
Downstate New York (1976 
and after) 
Upstate New York (1971 
and after) 
Upstate New York (1976 
and after) 
Maryland (second cohort) 
New Jersey (voluntary 
program) 
Kentucky 
Rhode Island (1971 and 
after) 
Arizona 

Two interesting observations can be made about 
Table 9. The first is the presence of two of the three 
per diem-based systems (New York and New Jersey). 
Under both, rate regulation was associated with an in­
crease in the utilization measures, consistent with 
our a priori hypotheses. Second, the results provide 
some evidence that the occupancy penalty in New 
York has had the desired effect, but also that the im­
position of a length of stay penalty in New York may 
not have been effective. All four versions of the New 
York program were found to increase relative occu­
pancy rates, which is convincing evidence that the 
combination of incentives contained in the New York 
program has produced occupancy increases. How­
ever, it seems that hospitals achieved these in­
creases, at least in part, by raising length of stay. In 

the upstate regions of the State, program-induced 
length of stay increases were observed after 1971 and 
again after 1976. Such an effect on length of stay was 
found for the downstate area (dominated by New York 
City) only after 1976—and after the length of stay 
penalty was imposed. 

Overall, the results of this analysis suggest that 
rate-setting programs have affected all three volume 
measures, especially occupancy. On average, the 
occupancy rate in hospitals governed by rate-setting 
programs was more than two percentage points 
higher than that in control hospitals. Rate regulation 
also had a similar effect in the secondary study 
group. Since these results take into account relevant 
environmental factors, State differences, and time 
trends, we can reasonably conclude that the pro­
grams have led to different patterns of bed usage 
within the hospitals under its jurisdiction. 

Finally, while they were not the central focus of 
this study, the effects of other regulatory efforts are 
worthy of mention, particularly in that there are often 
direct interactions among the programs within States. 
The regression results indicate that Certificate of 
Need programs do not have a significant impact on 
any of the three utilization measures studied. Such an 
impact—though indirect—might have been antici­
pated because of the program's jurisdiction over the 
hospital bed supply. In contrast, the findings for the 
PSRO program were strongly significant. The exist­
ence of binding review in a hospital appears to lead 
to increased admissions per bed and a reduced 
length of stay, with a net positive effect on occu­
pancy. This implies that PSROs encourage higher pa­
tient turnover, by cutting back on extra days of stay 
and substituting more admissions. Along with the ef­
fects of rate-setting, the effects of these companion 
programs will be further investigated during the next 
phase of the NHRS. 

County-Level Analysis 

Models similar to those presented in Tables 6 
through 8 were also estimated with counties, rather 
than individual hospitals, as the units of analysis. In 
theory, analyzing areawide effects will enable a better 
assessment of the influence rate-setting programs 
have had on the overall use of hospitals by the popu­
lation in States/areas that have implemented such 
programs. In practice, however, the county-level 
analysis is likely to be flawed for several reasons. 
One reason is that county-level data on hospital uti­
lization must be aggregated from individual hospitals' 
responses to the AHA annual survey, and because of 
missing data over the course of the study period, the 
county data include fluctuations that reflect incon­
sistent reporting rather than actual trends. The 
county-level aggregation means that the same 
amount of missing data will affect a higher proportion 
of observations in the county file than it will in the 
hospital-level file. 
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A second potential problem relates to using coun­
ties as units of analysis. In doing so, it is assumed 
that counties approximate market areas—an assump­
tion that is commonly used in empirical work. Specif­
ically, in this case, it is necessary to assume that the 
hospital use measured in all hospitals located within 
a particular county approximates the utilization pat­
terns of county residents. This assumption will not al­
ways hold. Violations of this assumption will jeopar­
dize the results of the analysis if they are not consist­
ent over time, particularly if shifts that are unrelated 
to rate-setting coincide with its implementation. 
County-level data that reflected patient origin, rather 
than hospital location, would have been much more 
appropriate for this analysis. Since such data were 
not available, however, the county file described ear­
lier was used to evaluate program effects, and the re­
sults should be considered tentative. 

We analyzed four types of utilization measures 
using the county file. Admissions per bed, average 
length of stay, and occupancy rate were again 
included, although at the county rather than the hos­
pital level of aggregation. We added admissions per 
capita to the county-level dependent variables. Table 
10 presents a summary of the results obtained from 
our regression equations. (Detailed results are avail­
able from the authors upon request.) 

Again with the county-level equations, rate-setting 
was found to have the least effect on the admission 
rate. Twenty-four and 47 percent of the overall varia­
tion in admissions per bed and per capita, respec­
tively, was explained by the included variables. Envi­
ronmental variables, such as the demographic and 
economic characteristics of the county population 
and the availability of physicians and alternative facili­
ties, have the most impact on admission rates. Very 
few rate-setting programs have significant effects. We 

found significant downward effects on admissions 
per bed for Kentucky and Western Pennsylvania. In 
both cases, the direction of effect was the same as 
that estimated at the hospital level, but the latter re­
sults had not been significant. None of the programs 
found to be significant in the earlier analysis proved 
significant according to the county-level equations. 

The ratio of admissions per bed will, of course, 
measure changes in beds as well as admissions, thus 
confusing its interpretation somewhat. The ratio of 
admissions to population was therefore included 
among the dependent variables to measure the num­
ber of admissions within a county relative to the size 
of Its population. While the resulting equation had 
the highest explanatory power of any we estimated 
(R2 = .47), rate regulation did not prove to signifi­
cantly influence per capita admissions. Only the Ne­
braska program had an effect. 

We found substantially greater program effects for 
average length of stay and occupancy. The semi-log 
equation used to determine the effects of rate-setting 
on the county-wide average length of stay explained 
about 29 percent of the overall variation. A number of 
programs appeared to have an impact on this meas­
ure. We found upward effects on length of stay for 
several of the per diem-based systems—New York 
(upstate only) and Western Pennsylvania—and also 
for Kentucky. For some programs, however, there 
were some apparent inconsistencies between the 
hospital- and county-level results. The direction of 
effect for the Nebraska program, for example, 
changed for the county-level analysis, from negative 
to positive, and we found a significant downward ef­
fect for the Washington program. 

Apparent inconsistencies between the hospital- and 
county-level results can be accounted for in several 
ways. One possibility, of course, is that the reporting 

TABLE 10 

Summary of Prospective Reimbursement Effects as Derived from County-Level Analysis 

Dependent 
Variable Significant1 Program Coefficients 

TADMBED 

ADMPC 

( n) A LOS 

OCCRATE DCOA75 
.05 
(1.663) 

DKY75 
-1.41 
(-1.663) 

DKY75 
.05 
(2.052) 

DMD76 
.06 
(2.182) 

DNB73 
14.49 
(2.222) 
DNB73 
.08 
(3.272) 
DNB73 
.03 
(2.342) 

DNYD71 
.06 
(2.532) 

DNYU71 
.09 
(3.002) 
DNYU71 
.03 
(2.012) 

DNYU76 
.08 
(2.022) 
DNYU76 
.05 
(4.302) 

DWA76 
-.06 
(-2.032) 

DWPVPR 
-2.94 
(-2.652) 

DWPVPR 
.08 
(2.512) 

1Coefficients among the prospective reimbursement dummy variables that achieved a 90 percent or greater level of signifi­
cance. Figures in parentheses are t-statistics. 

2Indicates significant at .05 level. 
3Indicates significant at .10 level. 
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and aggregation problems described previously have 
distorted the county-level finding. Another, perhaps 
more likely, explanation is that county-level aggrega­
tions will tend to be dominated by the larger hospi­
tals within the counties, whereas in the hospital-level 
analysis, each hospital had essentially equal weight. 
To the extent that effects in larger hospitals differ 
from those in smaller facilities, the two sets of re­
sults might also be expected to differ. This hypothe­
sis will be tested during the forthcoming round of 
analysis. 

Finally, the county-level equation to determine rate-
setting effects on occupancy, which explained about 
42 percent of the overall variation, reinforced the gen­
eral conclusion reached earlier that rate regulation in­
creased occupancy levels. While fewer programs 
demonstrated significant effects in the county-level 
equations, all of those found to be significant had 
also shown strong positive effects in the hospital-
level analysis. This latter group included Colorado 
(1975 and after), Maryland (1976 and after)5, Nebraska, 
and New York. 

Summary and Conclusions 

The results presented in this paper have been de­
rived from an initial, preliminary investigation of the 
effects of State rate-setting programs on three meas­
ures of hospital utilization: admission rates (per bed 
and per capita), average length of stay, and occu­
pancy levels. The results of our analyses suggest that 
the dominant influences on utilization include market 
area characteristics, such as age, income and health 
status of the population, availability of nursing home 
beds and physicians, as well as other aspects of the 
county and State environment that were not directly 
measurable. However, the results also suggest that 
rate regulation has affected certain volume measures. 
The principal conclusion supported by the evidence 
is that rate-setting programs have brought about an 
increase in hospital occupancy by increasing the 
average length of stay of patients once they are in the 
hospital rather than by increasing the number of pa­
tients admitted. A corollary is that few programs have 
had a measurable effect on admissions, measured 
either per bed or per capita. 

The results supported many, though not all, of our 
a priori hypotheses. Most strongly supported were 
our hypotheses about the effects of per diem-based 
systems. All three of the systems based on per diem 
produced an increase in average length of stay, and 
occupancy increased significantly in two of the three. 
There was far less evidence that the programs in­
fluenced the admission rate. 

5The cohorts of Maryland hospitals identified for the 
hospital-level analysis were no longer meaningful when data 
were aggregated to the county level. Thus, the coefficients 
for Maryland reflect program effects in all the hospitals in 
the State. 

Hospitals' responses to rate-setting in the States 
with charge-based systems conformed less well to 
our a priori predictions, although since there were 
relatively few significant findings among these pro­
grams it is difficult to assess the extent of conform­
ity. The predominance of null findings for this group 
of programs may be a function of their lack of strin­
gency, since most of the charge-based systems were 
earlier classified into the less stringent categories. 
However, the absence of findings may support our hy­
pothesis that the most pronounced effects of charge-
based systems will be on intensity of care, rather 
than the more aggregate measures explored in this 
analysis. It is not possible, given available data, to 
evaluate that hypothesis. 

The most sizable discrepancy between the predict­
ed and actual effects occurred for the Maryland pro­
gram, for which decreases in length of stay and occu­
pancy would have been predicted and increases in 
both were found. The findings again suggest strongly 
that the unit of payment (in this case, the charge-
based rate structure) dominates the incentives for 
hospitals and that additional penalties or incentives 
are not offsetting. A similar conclusion may be drawn 
from the results for New York. Both sets of findings 
will be discussed further. 

The results also indicate that rate-setting does not 
have much effect on the rate at which people are hos­
pitalized. This finding is not inconsistent with our 
prior expectations, which were that admission rates 
would either not change or that the net effect of the 
program could not be predicted in advance of the 
analysis. If admission policies have changed as a re­
sult of rate-setting, the changes have been too small 
to be measured by this analysis. 

Finally, our results supply preliminary answers to 
the two broad questions the analyses were designed 
to address. The first of these related to the interac­
tion between unit costs and volumes of services. 
Coelen and Sullivan's findings (1981) about the im­
pact of rate-setting on hospital costs per adjusted pa­
tient day, per adjusted admission, and per capita can 
now be partially explained by our results. 

The effectiveness in slowing the growth in average 
cost per day that has been attributed to rate-setting 
may have resulted in part from program-induced in­
creases in occupancy and length of stay. If, as is 
commonly assumed, the additional days were relative­
ly low in cost, the overall effect would have been a 
deceleration in average costs per day. This could ac­
count for the program effects found by Coelen and 
Sullivan for Arizona, Kentucky, Maryland, New York, 
and possibly New Jersey. In the remaining States 
where cost per day effects were identified (Connecti­
cut, Indiana, Massachusetts, and Minnesota), no sig­
nificant effects of rate-setting on volumes of service 
were found, indicating that other factors must ac­
count for the findings. 

Similar findings with respect to cost per admission 
were not as readily explained by our results. In three 
of the programs with a significant downward effect 
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on cost per admission (New York, New Jersey, and 
Maryland), rate regulation was associated with a sig­
nificantly Increased length of stay. For the remaining 
programs, our findings were not statistically signifi­
cant. In order for the programs to have had the down­
ward effect on costs found by Coelen and Sullivan, 
therefore, there must have been significant changes 
in inputs per stay in the hospital. Intensity of service, 
for example, may have declined as a result of the fi­
nancial incentives created by the programs. Such a 
decline in intensity is, however, consistent with our a 
priori hypotheses concerning systems based on per 
diem. The cost effects in Maryland, a charge-based 
system in which a positive program effect on length 
of stay was also found, may in part be explained by 
the GIR system imposed on a portion of Maryland 
hospitals to control intensity increases. 

Coelen and Sullivan's results with respect to cost 
per capita revealed less of a program effect, with sig­
nificant effects found only for New York (1976 and af­
ter) and Washington. Our county-level findings simi­
larly showed less effect. While rate-setting was most­
ly associated with lower admissions per capita in our 
analysis, the effects were almost uniformly insignifi­
cant. For both New York and Washington, the pro­
gram coefficients were negative, but not significant. 
The only relatively strong program effect measured at 
the county level was an increase in county-wide bed 
occupancy. Such an increase would not necessarily 
lead to a deceleration in expense per capita; in fact, it 
might be expected to increase per capita expenses. 
Our analysis, therefore, does not provide an explana­
tion for Coelen and Sullivan's findings with respect to 
per capita costs. Since both analyses were weakened 
by problems with data availability and aggregation, 
however, it would be premature to draw definitive 
conclusions from a comparison of the two sets of re­
sults. 

The second question to be investigated was wheth­
er rate-setting might affect hospitals differently, de­
pending upon the specific incentives created by indi­
vidual programs. Of particular interest was the unit of 
payment employed by the system (that is, per diem 
rates or charges per unit of service) and the specific, 
volume-related incentives arrayed on Tables 3 and 4. 
Several preliminary answers to this question can be 
derived from our results. First, per of/em-based sys­
tems seem to produce more consistent and predict­
able effects than do charge-based systems. The re­
sults for New York, New Jersey, and, to a lesser ex­
tent, Western Pennsylvania strongly suggest that pay­
ment on a per diem basis fosters an increase in 
length of stay and, as a consequence, occupancy 
rate. Charge-based systems also promote such in­
creases, but less consistently. 

Second, our results provide insufficient basis for 
evaluating the effectiveness of volume adjustments 
(used during rate review). In two States, Connecticut 
and Washington, the introduction of such adjust­
ments was too recent for their effects to be measured 

by our data. Elsewhere, their application was probably 
too limited to be measured by aggregate data (that is, 
the Massachusetts Medicaid program). These adjust­
ments have been in place long enough, and on a large 
enough scale, only in New Jersey, Maryland, and 
Rhode Island. Since the effects of the post-1974 New 
Jersey programs were statistically insignificant, it ap­
pears that the adjustment has not had a discernible 
effect. For Maryland and Rhode Island, the results for 
the most part suggest that volumes have not de­
creased, but have increased under the program. While 
these findings certainly do not suggest that the ad­
justment has been effective, they are also, to some 
extent, confounded by other program characteristics. 

Lastly, the results provide preliminary evidence that 
supplementary volume-related penalties or incentives 
are not effective in offsetting the "perverse incen­
tives" created by the unit of payment. The results for 
New York and Maryland provide most of this evi­
dence. In both States, the measured program effects 
on length of stay are counter to those that would 
have been anticipated if the relevant penalties had 
worked. 

As of 1977, the three major components of the New 
York system (Medicaid, Upstate Blue Cross, and 
Downstate Blue Cross) instituted additional penalties 
for excessive length of stay relative to each hospital's 
peer group average. If this penalty had been success­
ful, a negative (or at least a neutral) effect of the New 
York program during the later years of the study 
should have been uncovered. In fact, in both the 
downstate and upstate regions, the effect of the pro­
gram on length of stay was strongly positive through­
out the study period. This leads to the conclusion 
that the length of stay has been dominated by other 
aspects of the system, most likely the per diem rate 
structure. The results thus imply that hospitals gain 
more from increasing length of stay than they lose 
because of the penalty. It should be noted, however, 
that the availability of data only through 1978 limited 
the amount of experience with the length of stay 
penalty that could be observed. Later analyses should 
therefore be more instructive. 

In contrast, the occupancy penalty that has long 
been a feature of the New York system seems to be 
effective, although it is impossible to separate the ef­
fects of the payment unit and occupancy penalty 
since both would cause hospitals to respond in the 
same way. Since the inception of rate-setting in the 
State, program effects on occupancy have been to 
significantly increase it in both the upstate and down-
state regions. 

In the mid-1970s, the Maryland program implement­
ed on a small scale a supplementary system to penal­
ize hospitals that increased length of stay and in­
tensity within a diagnostic category (and to reward 
those that decreased them). Had this incentive sys­
tem (the GIR) been successful, a negative (or neutral) 
effect on length of stay should have been uncovered. 
In fact, for one cohort of Maryland hospitals, the over-
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all effect of the rate-setting program was to lengthen 
stays. For the remaining cohorts, which contain the 
majority of hospitals participating in the GIR system, 
no significant program effect was observed. This 
may, of course, indicate that the GIR provisions ex­
actly offset the other incentives contained in the 
Maryland program. The results may also suggest that, 
if the GIR is working, its effects have been to con­
strain other measures of intensity than length of stay. 

This analysis, it should be emphasized, must be 
considered to be preliminary and exploratory. Future 
analyses of the effects of rate-setting programs on 

volumes of service will include both methodological 
refinements and more reliable data. In these analyses, 
program effects on additional aspects of hospital uti­
lization, including use of outpatient services and 
rates of surgery, will also be investigated. These later 
analyses will support more sound conclusions about 
program effects. The results of this preliminary evalu­
ation provided the basis for an initial assessment, but 
the development of a more complete understanding 
of hospital rate-setting programs must await further 
exploration and more reliable information. 
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