special mimmum beneficiaries, respectively. Thus,
by June 1976, only 4,296 individuals were receiv-
ing benefits based on the special mimumum PIA.
The 5 9-percent benefit increase effective i June
1977 raised the regular PTA for most of the bene-
ficraries with benefits based on the special mini-
mum PIA in May 1977 After the increase, the
spectal mumimum PYA remamned advantageous
for only 309 individuals

+

Research Grants Studies o

Sections 702 and 1110 of the Social Securty
Act authorize extramural research projects mn the
broad areas of social security The Social Secu-
rity Admimistration provides funding through
grants to nonprofit organizations and through
contracts with both nonprofit and profitmaking
organizations From time to time, as projects are
completed, the BoLLeTin publishes summartes of
research findings A summary of a completed
project (Grant No 57857) 1s presented below
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EFFECT OF MEDICAL STAFF CHARACTERISTICS ON
HOSPITAL COST

This study to examine the feasibility and use-
fulness of combining data on the characteristics
of a hospital’s medical staff with data on 1ts costs
was conducted by Mark V., Pauly of the Center
for Health Services and Policy Research at
Northwestern Umniversity The fundamental
premise of the study was that physicians sigmfi-
cantly affect the differences m the use of re-
sources within hospitals Some of those differ-
ences might be attributable to identifiable phys:-
cian characteristics ‘

It was deemed reasonable to assume that a
hospital’s costs, as well as some other measures
of 1ts expensiveness, are a measure of the re-
sources used to provide hospital care To the
extent that physicians with different character-
1stics systematically combme mputs to produce
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different outputs, hospital costs might be asso-
ciated with those characteristics

FEASIBILITY OF DATA COLLECTION

The final data base used in this analysis con-
sists of four major sets of information® (1) ab-
stracts for 79,615 discharged patients with pr-
mary and secondary diagnoses, and other im-
portant clinical and demographic characteristics
for each inpatient discharged from 50 California
community hospitals, for the period Aprl-July
1975, (2) characteristics, expenses, revenues, etc,
of the 50 hospitals 1n which the 79,615 patients
were treated, (3) characteristics of 2,861 physi-
cians who sdmtted, attended, and/or treated
70,013 of the 79,615 patients; and (4) hospital
control, facilities, and annual aggregate costs and
output data for the 50 hospitals obtained from
American Hospital Association Guede Tssue data

Patient discharge abstracts from the California
Health Data Corporation’s (CHDC) MR IT sys-
tem were combined with cost data from the Hos-
pital Administrative Services, Program of the
American Hospital Association to assemble this

data set The CHDC combined physieian char-

acteristic data from the American Medical Asso-
ciation’s Directory with patient records Physi-
cians who admitted two or fewer patients per
month were not included Thas deletion reduced
the number of physicians whose characteristics
were to be documented by nearly half but re-
duced the number of cases for which physician
characteristics were present by only 8 percent

It was thus possible for CHDC to link phys:-
cian and patient data for almost all patient rec-
ords 1 almost all hospitals The final data set
contains no wdentification of individual hospitals,
patients, or physicians

CONCEPTUAL FRAMEWORK

The conceptual framework used to analyze the
data 1n this study 1s based on the theory that the
cost mcurred m treating any patient 1s based on
the patient’s characteristics, the characteristics of
the physicians who treat him, and the general
characteristics of the hospital and its medical
staff, Individual physician characteristics™ are



thought to measure human capital endowments
and so may be expected to affect the efficiency of
the hospital production process

The most 1mportant observable human capatal
variables 1n the data set are the physician’s age
and his specialty, although some geographic as-
pects of trammg are significant also An impor-
tant general characteristic of the medical staff 1s
the concentration of output among staff phys:-
cians, a variable that should reflect, on the basis
of the well-known “size prineiple,” both the price
Incentives to individual physicians and the prob-
lems of coordinating physician decisions

A behavioral model of the hospital ‘in which
the size principle operates but 1 which medical
staff and admmistration share power was devel-
oped Such a model suggests that, 1f "physicians
control the hospital, costs and output concentra-
tion will be wmversely related but that, 1f the
admmistration has some power and 1f 1t destres
costs to be lower than do physicians, output con-
centration could be directly related to cost

The behavioral-cost-funetion model 15 applied
to two sets of data One set consists of individual
patients and physician characteristics data for
patients with 22 common diagnoses Total
charges (as well as length of stay) are used as
measures of costhness Hospital-wide effects are
taken into account by mmeluding dummy variables
mm each regression to represent hospital-specific
characteristics.

t t 1
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RESULTS WITH CHARGES AS MEASURES OF
COSTLINESS _

i i

The results indicate that physician character-
1stics have significant 1nfluences on 'patient
charges for many of the selected diagnoses De-
pending on the set of independent variables, phy-
siclan characteristics are indicated as being sig-
nificant by an # test in 8-16 of the 22 diagnoses

The most frequently sigmficant physician char-
acteristic 1s experience (years of practice or phy-
sician age) The hospital bill of a patient whose
attending physician has more experience 1s very
Iikely to be lower than that of a patient whose
“physician has recently begun practice This dif-
ference provides some confirmation of the human
‘capital hypothesis

Graduation by the attending physician from a
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Califormia medical school or practice elsewhere
before commng to Califorma also affects charges
fairly frequently but in ways that differ, depend-
mg on whether the diagnosis 15 usually treated
surgically or not If the diagnosis 15 usually
treated surgically, bills tend to be lower when
either of these characteristics 1s present. If it 1s
usually not treated surgically, bills tend to be
higher when either characteristic 13 present
General practitioners almost always treat pa-
tients 1n ways that yield charges not significantly
different from those for patients with the same
diagnosis who are treated by specialists What-
ever the other advantages of general or famuly
practice, such physiczans do not manage hospi-
talized patients m less expensivé ways Board
certification occasionally makes a "difference for
medical specialties, but no consistent pattern
exists A sample of nonobstetrical patients with
seven diagnoses 1n which more than 100 persons
were treated by surgical specialists was selected
Among surgical specialists, board certification
frequently 1s significantly related to patient bills
Charges are lower, for the same diagnosis and set
of patient characteristics, 1f the attending surg-
cal specialist 1s board-certified than 1f he 1s not

]

Policy Implications

These results have some significance for man-
power policy and for the allocation of patients
and privileges among physicians Therr signifi-
cance for interhospital variations in overall costs
and charges 1s less clear because the sample of
hospitals providing charge data 1s too small to
permit an analysis of how phystcian characteris-
tics affect average charges Some simulation re-
sults are presented, however, that suggest that
‘variation of as much as 51 percent mm mean
charges can be attributed to physician character-
1sties, although the modal value of mean charge
variation 1s about 11 percent

‘When length of stay 18 entered as an independ-
ent varable in the charge function regressions,
age-experience has an even more frequent nega-
tive effect on charges In 13 out of 22 diagnoses,
physictan age 18 negatively related to total
charges at a significance level of 02 or better
The effect 1s positive and significant at this level
n only one diagnosis Finally, when length of
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stay 1tself is used as a dependent variable, phys:-
cian  varlables—especially age-experience—are
less likely to be significant

The coeflicient 1n the hospital dummy varable
measures the systematic variation in charges
across hospitals The matrix of coefficients was
factor analyzed to extract six factors, and a diag-
nosis “typical” of each factor was selected The
coefficients were then regressed on a set of hospi-
tal and medrcal staff characteristics Urban area
location, lngher input prices, large hospital stze,
and a smaller proportion of board certified staff
physieians tended to be related positively to these
coefficients

RESULTS USING COST FUNCTIONS

The second set of data uses total hospital cost
as the measure of costliness An index of nonob-
sletrical casemix was developed by using relative
charges as weights Its usefulness 1n a hospital
cost function was validated with another set of
data This index, along with a measure of the
proportion of obstetrical discharges, 1s used to
measure dizgnostic mix

Regression analysis indicated that both case-
mix and medical staff characteristics affect hos-
pital costs Both sets of variables are significant
The set of caserix variables reduces unexplained
variance by 28 percent, but the set of medical
staff characteristics variables reduces unex-
plained variance by 388 percent

Hospatal total costs were found to be sigmifi-
cantly related to input prices, the volume of hos-
pital admissions {adjusted for outpatient visits),
casenux, and two kinds of medical staff charae-
teristics One of these characteristics 1s the con-
centration of output among staff physicians This
1s measured 1n two ways—by the fraction of out-
put attributed to physicians who treat, on the
average, two or fewer cases per month and by
an 1ndex of the concentration of output among
other physicians Both variables suggest strongly
that the less concentrated the output among phy-
sic1ans, the higher the costs When these variables
are added, apparent decreasing returns to scale
in hospitals are changed to approximately con-
stant returns The impheation 18 clear Diffusing
8 given number of patients among more physi-
cians raises hospital costs Adding the physician
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variables, especially the output concentration
variables, substantially increases measured re-
turns to scale

The second characteristic 1s staff specialty. The
specialty of attending physicians significantly
affects hospital cost when the measured casemix
1s held constant Costs are significantly higher
with larger proportions of pediatricians on a
hospatal’s staff, and they are lower with larger
proportions of general surgeons and with spe-
cialists who are neither surgical nor medical
Otorhinolaryngologists and other surgical spe-
cralists do not affect cost The coeflicients for -
ternists and obstetricians are reasonably large
but are not estimated precisely

Results were approximately the same when an
alternative measure of casemix based on 14 diag-
nostic groups was used When this second meas-
ure was used, the estimated negative effect on
costs of output concentration among physicrans
was even stronger If length of stay 1s mcluded
as an independent variable, many physician staff
vartables and the easemix measures cease to be
important Interestingly, the coeflicient on length
of stay 1s approximately 1, indicating that the
long-run marginal cost of a day’s stay 1s approx-
mmately equal to 1ts average cost

Total costs are disaggregated into costs for
four hospital departments Nursing, professional
(laboratories), general (housekeeping), and ad-
ministrative The regression analyses of these
costs can be viewed either as cost functions for
the intermediate outputs or as input demand
functions

Medical staff characteristics have the strongest
effect, as expected, on the nursing department.
The output concentration index and physician
specialties are most 1mportant here Input prices,
of course, are also important Professional serv-
1ces department costs are strongly affected by
casemix but not by medical staff characteristics
Except for the fraction of output for which the
attendmg physician admits two or fewer cases
per month, medical staff characteristics do not
have a strong or consistent effect on costs 1n
other departments

A two-stage procedure was also used 1n which
casenux 1s first regressed on physician and hos-
pital characteristics (the estimated coefficients)
and then used to predict casemix, with the re-
sultant predicted casemix used as a cost function
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regresston This procedure would be appropriate
1f easemix were to some extent endogenous The
two-stage procedure yields a smaller and less
precisely estimated coefficient m casemix

Policy Implications '

The significance of these staff variables has
implications for hospital incentive or prospective
reimbursement schemes When other things are
equal, those hospitals with “low-cost” physicians
on their staffs will lose 1f payments do not take
staff compeosation into account The precise way
i which hospital incentive payments might affect
medical staff behavior (if 1t 15 affected at all) 1s
not known The importance of these stafl effects
suggests that 1t would be desirable to investigate
incentives targeted directly on the medical stafl,
rather than diffused throughout the hospital’s
corporate structure s

Medieal staff also has effects on the expenses of
individual departments As expected, output con-
centration has its strongest effect on nursing ex-
pense, the costs of which are not itemized i pa-

tient bills Professional services are most strongly
affected by casemix, suggesting that increased
case complexity mncreases cost because of 1ts effect
on ancillary services Other departments are
somewhat affected by medical staff, but the only
medical staff characteristic that seems to affect
cost 1n all departments 1s the proportion of cases
for which the primary attending physician ad-
mitted two or fewer patients per month

In summary, observable medical staff charac-
teristics do affect charges and costs 1n statistically
mmportant ways that may be important to policy
A more detailed mvestigation 1s desirable to de-
termine how these effects occur

Copics of the final report of thiwe completed re-
search project are wn the Social Security Admn-
istration Ldbrary, 511 Altmeyer Buiddwng, 6401 Se-
curity Blvd, Baltwmore, Md 21235, ond in the
Library of the Ofice of Research and Stlatistics,
Room 3200, Untversal Morth Building, 1875 Con-
necticut Ave, NW, Washington, D C 20009 Copics
of the report may be obiained through interhbrary
loan (Also in these libraries are copies of more
than 50 other project reporis that have been com
pleted swnee 1963 Most of these reports were histed
wn the May 1974 BULLETIN }
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