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PRICE VARIATION AND ITS DETERMINANTS ACROSS DENTAL MARKETS

Tryfon J. Beazoglou, Ph.D.%

I. Introduction

Dental services are hetercgeneous. In addition, they vary across practices in
terms of scope, mix, volume and guality. Furthermore, dental services cannot be
stored or transferred, but rather must be produced on demand. Bue to travel
costs, both direct and indirect (e.g. value of time), the geographic area defining
the market for a dental service is probably.limited. In octher words, most dental
services are "locally"™ produced and consumed. In empirical research, variastions
in service, practice and market characteristics impose methodological restrictions
which, if ignored, way lead to serious estimation inaccuracies and erroneous in-
ferences. These problems are exacerbated if practice and service characteristics
are systematically related to market characteristics. The use of aggregate data
and inappronriate geographlc areas to define markets for medical services, for ex=-
ample, has lent support erroneously to notions such as unnecessary surgery and in-—
duced demand[11.

The purpese of this paper is twofold. First, %o provide estimates of market
prices for specific¢ (not agdregate) dental services using relatively proper geo-
graphic areas {markets). Second, to demonstrate the usefulness and power of a
simple neoclassical competitive model to explain consistently the intermarket
price variation for each dental service utilized. For this purpose, an extensive
and accurate data base covering many dental services and markets will be utilized.

The following section presents the conceptual framework of this paper. Section
IIT describes the data sources, definitions and measures. Finally, Sections IV
and V provide the results and conclusions of this effort,; respectively. II. Con-
ceptual Framework

The economic model utilized in this paper is a simple neoclassical competitive
one. For each specific dental service and market, a demand function with its usu-
al arguments and properties is assumed to prevail. The incorporation of dental
insurance in the demand function does not affect its usual properties. The supply
of a dental service in a market is assumed to be perfectly elastic (available evi-
dence makes this assumption plausiblel}f2]. These conditions are depicted in Fig-
ure 1.
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The demand conditions for a dental service may vary across markets. Income
level, dental insurance coverage, age distribution and other sociodemographic con-
sumer characteristics, as well as the price of substitute and complementary servi-
ces, do differ by market areasi3]. According to the model described above, shifts
in the demand for a dental service will affect the utilization of that service but
net its price, other things being equal.

Similarly, the supply conditions for a denta)l service may vary across markets.
Differences in input prices, for example, across market areas will imply variation
. in the position of the supply curve, other things being equal. Shifts in the sup-
ply curve, however, affect both the utilization and price of a dental service.

The model described above suggests the following relationship (price function):

P. = f (2 ; 8), gP_JdI > O
i i

where is the pricec of dental service ij;

I is the set of input prices; and

S is a set of aother factors determining the position of the supply function
(e.g. level of quality).

Price

i

G Quantity

Figure I. Demand and Supply Conditions in & Market
for a Specific Dental Service.

This price function will be estimated and +tested for each of six specific den-
tal services across 64 dental markets in the State of Michigan,

III.
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Data Sources, Definitions and Measures

1. Data Sources

The primary source of data consists of 211 Blue Cross/Biue Shield of
Michigan (BC/BSH) dental insurance claims filed by dentists in the State of
Michigan during & l12-month period (May 1979 - April 19302, These claims
represent a total of over 1.9 million services, 5OOQ different twvpes of ser-
vices/procedures, and 4,273 dentists or dental practices. The nuwrber aof
dentists who filed at 1least one with BCs/BS5M constitutes over '{ per-
cent of all active dentists in the State of Michigan. In addition, &2 of
the 83 counties, well over 350 citiesstowns and 496 zip code areas in the
State of Michigan are represented in the data base.

Each insurance claim submitted to BC/BSM contains information on the den-
tal service or procedure, the dentist's total fee, and the amount paid by
BC/BSM. Several services are usually included in a claim. Each specific
servicesprocedure and its corresponding price are reported separately. The
availability of this information eliminates the problems associated with the
use of measures of dental services in the aggregate, such as visits or cat-
egories of services. Thus, the variation in the scope of services and ser-
vice-mix across dental practices not only is accounted for, but its effects
can be measured.

Another important advantage of the BC/BSM  dental insurance claim data is
the documentation of the location of dentists and patients. This informa-
+ion makes feasible not only the identification of the relevant market area
for a dental service, but also the utilization of additional sources of data
{e.g. census datal[&l.

Although the claims data have many unique features, they also have some
potential limitations. For example, +they c¢ontain no information regarding
the technical quality of each service, or the Mamenities™ associated with
each practice, such as$ scheduling, waiting and visit time.

A second limitation may arise from the use of insurance claims as a data
source. It is possible that BC/BS of Michigan exerts seme direct or indi-
rect influence on dental prices and their variation. This influence may
arise from two sources: a) extent and comprehensiveness of dental insurance
coverage, and b} the pricing policy of the carrier (e.g. limits imposed on
the level and range of dental fees).

These data limitations may not be severe, however. First, dental insur-
ance is not as widespread as coverage for hospital and physician services,
Second, the fees utilized in this study represent the charges filed by each
dentist and not what is "approved™ by BC/ESH. In additicen, there 1s no
available evidence indicating that dentists use a different fee system for
insured patients, as compared with those without coverage.

2. Definitions and Measures

Dental Services:
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The coding and nomenclature of dental services follows the American Den-
tal Association*s (ADA) four—digit classification system{5]l. This scheme
provides the most detailed categorization of dental procedures that is
available.

Six specific dental services were selected for study. Table 1 indicates
these services, their mean price in the State of Michigan and the percentage
of total BC/BSM dental insurance claims thev represent. Clearly, these ser-
vices are commen and well-defined, and they vary significantly in price.

Market for Dental Services:

Theoretically the notion of a market for a service is simple - the geo-
graphic area in which consumers and providers interact. The empirical ap-
plication of this concept, however, is more complex. The extent of the mar-
ket may vary by dental service and may differ for general practitioners and
specialists. For the purpose of this study, the relevant market for a den-
tal service will be approximated by the geographic area defined by one of
the following: =zZip code area, town/city, county, state or the United States
as a whole. The criterion for selecting the appropriate area for a service
will be the proportion of the total number of claims for which the patient’'s
and dentist's location is the same. The geographic area with the highest
proportion will be considered the best approximation of the relevant market.
Given the area covered by the claim data (Michigan}) and the characteristics
of dental services, the United States as a whole and the State of Michigan
are considered +too large to geographically define the relevant market for
maost dental services, Accordingly, the above criterion will be applied to
the remaining three geographic areas.

Market Price: The markKet price of a specific dental service (P} is estimat-
ed according to the following formula:

P = f CiID where C1 - § CjIN1 H

whare D stands for the number of dentists in the mariket

ti is the average price of the service charged by dentist ij;

cj stands for %the individual charge of the service, and

Ni stands for the number of services provided by dentist i.

=357~

Input Prices: Since no direct measures of input prices are available, twe proxy
variables will be emploved. The mean manufacturing wage rate (1980 census) will
be used as a substitute for wages and salaries of dental auxiliaries. The median
gross rent (1980 census) for the appropriate gecgraphical area will be used to ap-
proximate the cost of dental space utilized.

IV. Results

Table 2 indicates the proportion of claims for which patient's and dentist's
location is the same for three different geographic areas and six specific dental
services. I+ is evident from this table that zip code areas are too small to be
considered good approximations of the relevant markets for any of the six servi-
ces. On the other hand, Tabkle 2 shows that the county areas in Hichigan provide
the best overall approximation of the relevant markets for the services consid-
ered. Consequently, Michigan county areas will be emploved as markets 1in the
analysis that follows. [

Table 3 provides the mean, standard deviation and coefficient of varistion
(standard deviations/mean) of market prices across 64 markets (Michigan counties?)
for each of six dental services. This takle demonstrates clearly the heterocgene-
ous mature of dental services. The effects of using distinct relevant market are-
as for each of the six services are shown in Table 4. This table indicates that
differences in mean price for a service across markets are not only considerable
but systematic. These results suppert the conclusion that the United States and
the State of Michigan are %po large geographically to be considered as single mar-
kets. further, differences in mean price between cities and counties imply svs-
tematic variatien in price between urban and rural areas. These differences be-
come even more prominent when it is considered that BC/BSM treats the entire state
as ohe market, in that only one maximum rate for each dental service is allowed.

Table 5 shows the regression results on the relationship between the market
price of each dental service and input prices. All six regressions are signifi-
cant and explain from 27 to 46 percent of the intermarket price variation. All
coefficients have the expected sign and they are statistically significant
(a=.06), with one exception. In the case of Porcelain Crown with Gold, the re-
gression coefficient for Rent is net significant at acceptable levels.

In an effort to test the strength of the simple model utilized above, a more
comprehensive version was specified and estimated. Takle é describes the addi-
tional variables incorporated into this model. Table 7 provides the results of
the comparison between the simple and expanded model. As indicated by the last
column of this table the centribution of the additional variables, taken as a
group, to the simple model is not statistically significant (a=.05) for four of
the six dental services. Even in the remaining two dental services (Amalgam Res-
toration, Crown) the contribution is only marginally significant. Finallys, the
relationship between the market price of each of the six dental services and %the
dentist/population ratio across +*he 66 market areas was estimated (Table &3.
Clearly, there is no relationship.

¥. Conclusions

Several points can be made regarding the results prasented above. First, the
market area for the dental services considered is smaller than the State of Michi-
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gan. Second, systematic variation in market prices accurs across the geographic
areas defined as markets. Third, +the variation in input prices explains consis-
tently a significant part of the intermarket price variation. Fourth, the incor-
poration of additional variables did not increase significantly the explanatory
power of the model. Finally: the use of specific services and proper markets in-
dicates no correlation between the market price of a service and the dentist/ pop-
elation ratio.

In conclusion, a simple neoclassical competitive model appears to be consistant
with the intermarket variation in dental prices. Consequently, the use of other
madels and/or theories fe.g. target inceme) with Ilimited applicability becomes
"unnecessary.m

Table 2. Proportion of Total Number of Services for Which Patient's and
Dentist's Location is the Same for Selected Dental Services and

Geographic Areas.
{5tandard Deviations in Pardntheses)

Mean Proportion of Services for Which Patient and
Dentist are Located in Same:

Table 1. Services Utilized in the Esrimation of Price Equations Dental Zip Code Town/ Total Number
Services Area City County of Services
Percent of Total Initial Oral Exam .39 .71 .86 61,982
Pental Service ADA Coade Hean Price Number of Claims (.49) (.45) {.35)
Prophylexis, Adult .34 .65 .72 224,253
Initial Oral Examinztion 110 $12.04 4.14 (.47} ¢.48) (.45)
Prophylaxis, Adult 1110 18.82 12.06 amalgam Restoration .33 .67 .72 122,848
Two—-Surfaces (.47} {.4&7) (.45)
Amalgam Restoration 2150 23.21 6.58
Two-Surface Porcelain Croun -30 .61 .71 22,244
with Gold (.46) (.49} (.45)
Porcelain Crown with Geld 2750 247 .25 1.20
Complete Dentures .30 .63 .68 6,281
Complete Dentures 5110/5L20 322.56 .35 Upper/Lower (.46) (.48) (.47
Upper/Lower
Single Tooth .33 .67 70 36,403
Single Extraction 7110 19.80 2.35 Extraction (.47 (.47) (.46)

Total Number of Areas: 372 23 71 ——
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Table 3. Mean, Standard Deviation and Coefficient of Variation of Market
Prices for Six Dental Services Across 64 Michigan Counties.

Dental Standard Coefficient
Services Mean Price Deviatien of Variation
Initial Qral Exam $ 10.26 I.42 .138
Prophylaxis, Adult 16.22 1.80 L1113
Amalgam Restoration 21.08 1.91 091
Two-Surfaces
Porcelain Crown 225.52 18.19 .081
with Gold
Complete Dentures 283.46 30.21 . 107
Upper/Lower
Single Tooth 16.88 2.51 <149

Extraction
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Table &. Mean Prices of Six Denkal Services Across Michigan County,
City and Zip Code Areas.

i

Mean Price by Geographic Area

Dental Service County City Zip Code
Initial Oral Exam $10.26 5E2.20 $1L.0G3
Prophylaxis, Adult 16.22 19.18 17.30
amalgam Restoration 21.00 23.88 21.99
‘Two-Surfaces

Porcelain Crown 225,52 251.50 238.35
with Goid

Complete Dentures 283.46 331.69 303,77
Upper/Lower

Single Tooth 16.88 20.57 18.23

Extraction
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Table 7. Statistical Evaluation of the Contribution of Eight Additional

Fable 8. Simple Correlation Ceoefficients Hetween Market Price and
Variabies intc the Simple Model.

Dentist/Population Ratio for Six Dental Services.

R-Square of:
F~Value for

Pental Simple Expanded Change in added & Correlation Coefficient
Services Model Model E—Square Variables Dental Services (R)
initial Gral Examination .298 - 445 147 1.76
Initial Orail Examination -.053

Prophylaxis, Adult 457 .534 077 1.10
Prophylaxis, adult .11

Amalgam Restoration .304 482 178 2.28%

Two-Surfaces Amalgam Restoration .04
Two-Surfaces

Porcelain Crown .332 497 -i65 2.17*

With Gold Porcelain Crown ~.03
with Golid

Complete Dentuxes 269 443 =174 2.07

Upper/Lover Compiete Dentures .02
Upper/lLower

Single Tooth 350 W473 .123 1.55

Extraction Single Tooth .00
Extraction

*Scatistically significant at a=.03 (Critical value: F=2.13).
All coefficients are not statistically significant at a=.05.
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NEDCLASSICAL ECONOMICS AND THE SEXuUAL DIVISION OF LARDR

Lisa Jo Brown¥

Within mainstream economics, the body of work which consists of theoretical and

empirical analyses of labor supply comprises what may be called 2 "research pro-
gram."[1] This program is part of a more comprehensive neoclassical research tra-
ditien and it intersects with other research programs. Specifically, it is in-
tertwined with, and has implicatiens for, consumer theory, human capital theory,
theories of labor market discrimination, and the "new home econemics.™[2]
This paper is an outline of a larger project in progressf3], the goal of which is
to analyze and evaluate the labor supply research program, specifically as it re-
lates to women's lakor supply. I+ has some similarity to the "methodology of sci-
entific research programmes®™ formulated by Imre Lakatos (1%73) and advocated by
Mark Blaug (1%80).

In the first section of the paper, the rationale for the method of analysis and
its divergence from Lakatos's methodology is presented. This includes a brief re-
cap of the contributions of lLakatos and two other major philosophers of science.
Also, +the relationship of this analysis +to the emerging feminist research tradi-
tion is presented. In the second section, +the analysis itself is outlined, and
specific examples are given of its cantent.

I

Many economists today would probably admit that their knowledge gf the epistem-—
ological and methodological underpinnings of their discipline goes scarcely bevond
Milton Friedman's (1953) defense of positivism, which, in fact, is more appropri-
ately labeled instrumentalism[a].

Major exceptions to +this tendency are Marxists and economists of the Institu-
tionalist school who explicitly reject the orthodox assumptions and methodology.
0f course, the relative lack of cencern with methodology on the part of the ortho-
doxy is appropriate if Friedman's arguments are accepted. It has been argued
elsewhere that they should not be, but those arguments will not be replicated
herel5].

Philosophers of science are having some impact on mainstream economics, haw=
ever, as evidenced by the increased use of concepts such as "paradigm.,™ "falsifi-
cationism® and "research program.%"lé) These terms are attributable to Thomas Kuhn,
Karl Popper, and Imre Lakatos, respectively.
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