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SUMMARY

This was & study of the structure and hbehavior of the dental
health services system and the implications of that structure and
behavior for the formulation of dental manpower strategies., The
specific objectives of the study were to:

1. Describe and conceptuslize the structure and behavior

of component subsystems of the dental health services
systen.

2. Develop gualitative and quantitative descriptions of the
character of need and demand for dental services,

3. Describe and exemine conceptually alternative dental man-
power planning criteria and strategies in the context of
the structural and behavioral characteristics of the
dental services system and achievement of dental health
goals.

4. Develop an illustrative application of guantitative
modeling and analysis to a specific set of dental health
problems, servieces, and alternative dental health strategies.

5. Identify critical areas in which dental manpower policy
changes and further health systems research cculd have sig-
nificant effects on dental health objectives.

This exploratory investigation was based upcn information

acquired through actual experience in dental manpower planning,

accounts of related studies and proposals in the literature, a variety
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of dental practice and public health survey publications, and interviews
with dentist educators, researchers, and practitioners,

The characteristics of professional dental practice that affect
its status as the principal source of dental services in the United
States were conceptualized. A counceptual model of the production of
a heterogeneous dental services mix was presented as a departure from
traditional views of production and productivity of the dental services
system, Definitions of and estimated trends in dental services needs
and demands were developed to describe the scope and magnitude of dental
health service requirements.

These dental services supply and requirements concepts were
then used as the context for describing and evalusting several tradi-
tional and potential dental manpower planning criteria and strategies.
An illustrative application of guantitative modeling and analysis,
using these concepts, was then developed as a case study of prostho-
dontic services and edentulousness in the United States.

It was concluded that traditional approaches to dental health
planning through profession-oriented dental manpower planning do not
appear to be economical or effective strategies, Health-directed
dental manpower strategies, of which examples were discussed, were con-
cluded to be feasible, economical, and more effective alternatives,
Suggestione for appropriate follow-on systems and developmental research
in dental health and manpower planning were then presented as study

recommendations.,



CHAPTER I

1 INTRODICTION

This is a study of the structure and behavior of the dental
health services system and of their implications for the formula-
tion of dental manpower strategies. The purposes of the study are:
to provide clarification of some of the dental health issues which
affect and are affected by dental manpcower planning efforts and the
policy recommendations which flow from them; to identify and examine
critical areas in which manpower policy changes are likely to have
significant effects on dental health objectives; and to identify
cpportunities for improvements in dental health services planning
through health systems research end improved availability of data.

The original motivation for this study was engendered by involve-
ment in the preparation of projections of dental manpower requirements
for the State of Georgia at the request of the Georgie Office of Com-
prehensive Health Planning. That study effort and the reasctions it
elicited from practicing dentists, dental educators, public health
officials, officers of dental professlonal groups, and representatives
of health planning agencies emphasized the need for development of a
better conceptual description of the dental health services system that
would serve as a framework within which the effectiveness, efficiency,
and equity cof varicus dental health policies could be examined,

Subsequent participation by the writer as a member of a task

group on dental manpower of the Georgls State Dental Association and



and as an active participant in dental manpower research under the

acgls of the Academy of Denture Presthetics has served to reinforce

the notion that rational dental menpower planning in the public interest
can take place only if there is substantial improvement in understanding
of the structure and behavior of the health system within which such
manpower resources will be deployed., This view apparently was shared

by Kissick as he wrote in 1968:
1

.. thorough review and analysis of the forces influencing both
the preparation and the utilization of health manpower deserves
the highest priority. Careful assessment of the relevant issues
is needed as a prerequisite to the formulation of a rational man-
power policy tc guide the investment of vast sums of public monies
during the years ahead, ILacking such a policy, billions of decllars
could be expended without significantly increasing the availabhility
and accessibility of health services to meet the population's rising
expectations.l

General Nature and Significance of the Problem

The achievement and maintenance of adequate levels of health
among 8ll segments of the U. S. population through provision of health
gervices in an effective, economical, and equitable fashion has heen
adopted as & high priocrity national objective. Menpower-intensive
services, which aceount for two-thirds to three-fourths of the opers-
ting costs of existing health programs, are being demsnded and planned

in inereasing quantities as consumer incomes and private and

lKissick, W. L., "Health Manpower in Transition," The Milbank
Memorial Fund Quarterly, XIVI: 53, January, 1968.




governmental financial aid programs increase in magnitude and scope
at an accelerating rate.2

The cests of increasing capacities to produce health manpower --
and of associated institutional research and service commitments -- are
substantial, 3Because of the relatively long lead times involved in
producing dentist and physician manpower, the self-perpetuaiing nature
of professional academic programs, and the myriad research and service
programs which are said to be necessary for health professions educy -
tion, decisions to undertake or to expand significantly health pro-
fessions education involve the allocation of large sums of public and
private funds for long periods of time.

The manpower base for health manpower planning is itself largely
a health-professions base. The viewpoints of health professionsgls
involved in such planning often are affected strongly by their own
professional experiences and education and the pressures of thelr own
professional interests and organirational problems. At best, manpower
planning by health professional groups seems to be profession-bound and
crisig-oriented. In any case, objective approaches to the analysis and
treatment of public health protlems through manpower planning have not
been readily forthcoming from the health disciplines., Knowles appar-

ently shared this concern as he wrote in 1969:

2For example, see: American Dental Assoclation, Bureau of Economic
Research and Statistics, "Expenditures and Prices for Dental and Other
Health Care, 1935-68," J.A.D.A,, Vol. 79, Dec. 1969, pp: 1447-50;
U. S, Bureau of the Census, "Occupational Trends in the United States:
1950-1950," Washington, U. S. Govermment Printing Office; U. 5. Depart-
ment of Iabor, "Manpower Report of the President," Washington, U. S,
Government Printing Office, 1967, 285 pp.; U. S. Department of Health
Education, and Welfare, "Health Manpower Perspective: 1967," Washington
U. S. Government Printing Office, 1967, p. 5.



Assessments of manpower needs by various medical professional

groups have generally not been adequate, suffering as they do

from the lopsided view of the professional ... There are few

« .. comprehensive studies of the health field and pertinent

information is scattered widely. As a result, many of us

responsible for planning ... are sadly lacking in sufficient

information to make rational decisions, hboth and short and

long range, designed to meet and solve local and national

heglth relating to manpower shortasges, in turn relating obvi-

cusly to all the social and economic crises besetting contem-

porary'medicine.3

In attempting to plan for the growth of health professions
educational programs, manpower planners and policy makers commonly
have utilized population projections and fixed manpower-to-population
ratios to establish levels of manpower that will be "needed" or
"demanded" at some Tuture time. This traditional approach to health
manpower plamming requires the assumption that existence of a speci-
fied number of health professicnals will assume the delivery of ade-
gquate health services for a predetermined number of people. However,
little attention has been given tc the types and quantities of ser-
vices that will be needed or demanded by the public, the ability of
projected numbers of health professionals to deliver those services,
and the effects on health of either specific or alternative wmanpower
programs.
Health manpower policy formulation, approval, and implementation

are carried out at a number of different levels of state and natiocnal

governments and in health professional organizations. Planning com-

migsions, society committees, individusls, ad hoc study teams, and

3Knowles, John H., "The Quantity and Quality of Medical Manpower:
A Review of Medicine's Current Efforts," The Journal of Medical Educa-
tion, Vol. 4k, No. 2, Feb. 1069, pp. 81-118.




others all appear to influence the nature, scope, and magnitude of
health manpower policies and decisions. However, there seem to be
Tew formal -- cor even well-understood informal -- arrangements within
and among these groups to coordinate health manpower planning activ-
ities., Thus the problems associated with a lack of understanding of
the role of manpower in the health system are compounded by organi-
zational difficultlies among the groups who affect or are affected by
health manpower planning.

Certain kinds of health menpower strategies which involve
actions or accessions by individual health professionals are compli-
cated further by the absence of centralized bodies empowered to assure
that such strategies are implemented. Moreover, when health manpower
strategies seem not to be in the best persconal interests of a group
of health practitioners, they often are resisted locally. In most
areas, individual professicnals alsc find their professional societies
to be effective fora for their opinions and lobbyists for their causes,
Thus, even the most rational health policies -- from the public's
point of view -- may be rejected or weakened by the passive and active
resistance of the private practiticner.

There is no formal literature of health manpower planning in
general or of dental manpower planning in particular, nor does there
sppear to be an identifiable literature or discipline of general man-
power planning to which one can turn for guidance in structuring an
approach to health manpower planning. Nevertheless, health manpower
planning, policy formulation, and program implementation continue to

be carried out with increasing fervor in response to pressures for



more and better health care, Concomitantly, inadequate data for
planning and a lack of understanding of the rcle of manpower in the
health services system appear to be leading to relative ineffective-
ness in the allccation and consumption of humen and economic resources
in the pursuit of health objectives., Widespread expressions of con-
cern about the gquality and quantity of health care and manpower
"crises” have become commonplace,

It is not the intent of these comments to condemn the efforts
of health professionals as health planners; but rather it is to point
put the need for supplementary and complementary efforts from other
disciplines which can demonsirate competence and which have shown
concern for problems of health planning. Within these "other" dis-
ciplines, it seems clear that industrial and systems engineering has

useful contribtutions to make to the study of health manpower problems.

The Need for a Systems - Analytic Approach

The literature of public and private agencies whose interests
lie in the health affairs area is replete with statistics, reports cof
surveys, personal and group philoscphies and conjecture, and other
expressions of concern about requirements for and availability of
health manpower at all levels. However, there have been few attempts
to deal directly with questions related to health manpower in a syste-
matic fashion., Assessments of the effects of historical and proposed
manpower policies and decisions on public health are practically non-
existent. However, a number of writers have recognirzed several of the

shortcomings of existing health manpower planning efforts.



Hubbard described one of the most widespread problems -- the
lack of specificity of manpower cbjectives -- when he stated in 1965:

When we say "we need health manpower," what leads us to this
conclusion? How do we identify the gquantitative need in vari-
ocus settings? The need for more people working in the wvarious
health professions, if &ll who benefit are to receive heslth
services, is probably beyond dispute. This generalization does
little to help us understand how many altogether, or how many
in each category, should be available, To bhegin to understand,
our goals in heﬁlth need to be defined, and the means to these
goals examined,

Kissick, in 1968, called for broad, basic study of the system
in which health manpower is imbedded as a key rescurce, but as only

...one of three basic health and medical resources --

1. health manpower (professicnal, technical, and supportive);

2. Tacilities, including equipment and supplies; 3. biomedical
knowledge, or "state of the art." 1In this context, organization
and financing are the intangible resources or mechanisms that
serve to translate the three basic rescurces into health services
for the consumer, An adequate analysis of health manpower at a
minimum requires its consideration it this, or an alternative,
context that attempts to relate these veriables, which together
make up & highly complex, interdependent systems.5

Hansen, & health economist, wrote in 1970:

The first observation to make is that little can be gained by
attempting further refinements of the metheodologies employed

in (manpower) projections ... Admittedly, some alternative sets
of assumptions might be employed to suggest a range of estimates;
yet it appears that we do not really know encugh to pick out
sensible alternative assumptions that would lead to useful
results, And so ... we need to develop & more comprechensive
model of the entire hemlth menpower market. Obviously, this is
a big undertaking -- in conceptualizing the problem, in tackling
it empirically, anéd in inferpreting the results. Yet this is
clearly what is needed...

hHubbard, William N., in Proceedings of the White House Con-
ference on Health, U. S. Department of Heelth, Educetion, and Welfare,
Washington, 1965, p. 77.

SKissick, op. cit., pp. 53-54.

6Hansen, W. L., "An Appraisal of Physician Manpower Projec-
tions," Inquiry, VII: 102, March 1970.



Striener recognized the relevance of the "systems" disciplines

to the study of manpower problems when he wrote in 1966:

...(there are) five objectives of (manpower ) research strategy
that will prove important in the next half-decade. These five,
which are hardly exhaustive and not necessarily independent of
each cther, will surely command much attention: 1) Redefinition
of manpower problems in a "systems" context. 2) Clarification
of new reguirements for local socio-economic data. 3) Increas-
ing cooperation among the disciplines -- social, behavioral,
and physical. L4) Increasing service of private, independent
research organizationsg in a catalytic role. 5) Development of
new technigues to facilitate implementation of research results.

Recognizing simultaneously the advantages of a "systems

approach" and the elusive nature of health planning criteria and

objectives, Striener also observed:

During recent years there has been an increasing use of such
terms as "systems analysis" and "operations research,'" which
may suggest to some a laboratory science, perhaps devoid of
humanity or humanism... Any close evaluation of the work of
"systems" organizations reveals that less quantitative or
hardware-oriented technigues are also used as regquired.
Intuitional and subjective inputs must be, and are, utilized
where relevant. In particular, the extension of the systems
approach to the manpower field will, of course, reguire many
"soft" inputs to complement quantitative "facts" for the
attainment of results that seem sensible to the ultimate
decision-maker,

Ginzburg and Smith concluded that:

The effectiveness of a manpower study is the extent tce which
it uncovers critical points where policy can impinge to secure
8 better result. Facts, figurcs, and understanding may te
interesting and illumina&ting, but every country needs much
more from research. It needs information from the specialist
as to how their findings can be used to bring ahout a more

TStriener, Herbert B., "Research Strategy for Manpower Policy,"

Dimensions cof Manpower Policy: Programs and Resecarch, Levitan, 5. A.

and Siegel, I. H., editors, The Johns Hopkins Press, Baltimore, 1966,

p. 230.

8Ibid.



effective use of scarce human resources so that the society
can move more speedily toward the realization of its goals.
The test of a manpower study is the new guidelines which it
can draw for pclicy in such important areas as education,
training, wage structures, and utilization.

Iester concurred with other authors' conclusions about the need
for and value of a systems-analytic approach when he wrote:

Recognition of the limitaticns of benefit-cost analysis and

the importance of broad social and internaticnal interest
should not ... deter efforts to apply systematic reasoning

to pressing issues In the manpower field. In the absence of

a proper framework for thcought, decisions tend tc be made by
hunch or compromise of personal views supported only by
emotional and ideological appeals... We need to reexamine the
size and scope of the manpower program in the United States and
the content of each of its functions in the light of benefit-
cost anelysis and of other systematic approaches.lo

Dental Health Services -- The Matter of Uniqueness

There are a number of reasons for dealing separately with the
roles of varicus kinds of health manpower in the delivery of specific
classes of health services. Health services are made up of motiey
component services, each of which can be needed, sought, and made
available according to different levels of priorities, for different
prices, under different modes of financing, and subject to a wide
variety of professional and consumer behavior.

Dental services, provided in a direct, labor-intensive fashion
by dentists, dental hygienists, dental assistants, and dental labhora-
tory technicians in & predominantly "solo practice'" setting, comprise
a relatively unigue segment of the health services complex in the U. S.

The dental profession maintains its own professional society, the

9Ginzburg, E. and Smith, H. A., p. 9.

lOLester, R. A.
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American Dental Association (ADA), through which it affects strongly
the education, licensing, and practice of dentists and paradental
personnel.

Dental health services are one of the few sets of health
services for which the consumer usually pays directly; dental services
are not yet generally included in individual or group insurahce or
prepayment plans, Moreover, the nature of many oral disorders is
such that most persons seem to deem treatment postponable to the
point of c¢risis, especially when personal resources are a limiting
factor.* Thus, one might suspect that the demand for dental services
is highly income-elastic and relatively more price-elastic than for
other kinds of health services.

That dentists are as public-welfare-minded as any health pro-
fessional group is & moot point; that they are economic men seems well
established. Dentists are perhaps the only health professional group
whose formal education includes courses in the management of the
financial aspects of the private solo and group practice. That fees-
for-service and income conslderations are extremely significant factors
tc the dental profession is emphasized by the nature of the triennial
and other surveys of dental practice conducted and published by the
ADA for distribution to its members. The surveys' allocations of time
and space to analyses of gross and net incomes, compariscns of financial

well-being among various categories of dentists, and the like seem to
!

¥Unlike many "medical" problems, however, dental disease does not
usually improve with time. Most oral disorders are irreversible and
gumulative and cannot be alleviated except through active therapeutic
intervention.
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support the strong economic crientation of the dentist, Conversations
with private practitioners -- and especially with dental educators who
were practiticners -- support that contention,

The dentist is at cnce both a specialist and a generalist., He
is a specialist in terms of organ systems, since he is concerned pri-
marily only with the oral cavity and its supporting structures and
functions. Most dentists are generalists in terms of the spectrum of
oral health services performed, although a number of dentists special-
ize in providing & specific limited set of oral health services.

As is true for physicians and surgeons in medical and surgical
practice, once the patient has sought dental care the dentist is in
the enviable entreprenural position of being both the decision-maker
and the supplier in respect to the selection and provisicon of specific
oral health services. While the dental patient freguently has more
control over the choice of the final combination of treatment, price,
and aesthetics than does the medical or surgical patient, it is the
dentist who essentially limits the selection to or suggests the type
of treatment which he thinks the patient should have. In some respects,
nevertheless, dental patient behavicr is somewhat more discreticnary

then is true for perscns seeking cther kinds of health services,*

¥For example, a patient experiencing a severe toothache mey
decide to treat his problem with home remedies. If he seeks dental
care, he may be offered a number of treatment-cost options: extrad¢tion,
restoration, extraction with replacement bridge, gold crown, acrylic
Jacket crown, ete. The dentist could, of course, affect the patient's
decision through his explanation of the costs and consequences of each
form of treatment or through recommending a specific treatment.
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Objectives

The feollowing specific cbjectives were established in order to

achieve the general purposes of this investigation:

1.

Development of descriptions and conceptualizations of the
structure and behavicr of component subsystems of the dental
health services systen.

Development of a description of the character of need and demand
Tor dental services,

Descripticn and examination of alternative conceptual dental
manpower planning criteria and strategies in the context of the
structural and behavioral characteristics of the dental services
system and consumer need and demand for dental services,
Development of an illustrative application of guantitative
medeling and analysis to a specific set of dental services to
evaluate the effects of some alternative strategles on achieve-
ment of specific dental health goals.

Jdentificaticn of critical areas in which dental manpower policy
changes and further health systems research would be likely to

have significant impacts on dental health objectives.

Nature and Methed of Tncuiry

This study can be characterized relatively well by Hall's con-

cept of the "exploratory planning" phase of systems engineering.ll

The research was exploratory in that considerable emphasis was given

llHall, Arthur D., A Methodology for Systems Engineering,

D. Ven Nostrand Co., Inc., Princeton, N.J., 1962, L78 pp.
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to identifying, describing, understanding, and synthesizing the "needs"
and "envirormental" aspects of e relatively complex, previously unsiruc-
tured area of inguiry -- the dental health services system, The
research was planning-oriented in that newly-derived structural and
behavioral knowledge was used to suggest directions for dental man-
power program development planning and in-depth systems analysis studies.

The method of procedure for this investigation followed closely
the seqguence of study functions outlined by Ha.ll.12 The general
pattern of the study ccnsisted of the following sequence of actions:

1. Collection of informetion on the nature of the dental
health services system, needs and demands for dental services, existing
dental manpower programs, and problems asscciated with the state of the
art of dental manpower planning, through active participation in state
and naticnal dental menpower studies, in order to

a, isolate, quantify, and relate those factors which
characterize the dental health services system and
its environment.

b. ascertain the nature of dental disease and requirements
Tor dental services.

2, Concomitantly with step 1, conduct of extensive searches of
the literature of the management sciences, service and manufacturing
industries, economics, dentistry, other health professions, and
government to identify copportunities to improve dental manpower plan-
ning through adoption or adaptation of demconstrably hetter approaches

developed elsewhere,

121pia, p. 9.
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3. Correspondence with authors of existing health menpower
planning literature and with officials and manpower research staffs
of state and national offices of the American Dental Association,
state and Federal government health manpower planning groups, and
universities engaged in health manpower research to confirm, modify,
and expand the findings of steps 1 and 2.

4, Informal discussions and interviews with perscns having
backgrounds such as those in step 3 and with administrative officers
and faculty of the Medical Ccllege of Georgia School of Dentistry in
Augusta, Georgia,* to ascertain the general boundaries of feasibility
in respect to proposed changes in dental manpower policies, dental
professional behavior, modes of dental practice, control of dental
disease, and similar planning considerations.

5. Compilation of traditicnal and currently-propcsed dental
manpower strategies and synthesis of alternative approaches,

6. Selected analyses of the relative adequacy of each of the
dental manpower strategies compiled in step 5 in the contexts of feasi-
bility, costs, and achievement of dental healtih and dental service
objectives.

7. Discussion of a number of philoscphical, strategic, and

policy issues of dental manpower planning.

*4 number of the administrators and faculty of the School hold
offices in national dental professicnal groups whose activities affect
dental manpower policies; many are former cor active dental practition-
ersg; and several are prominent dental researchers and authors.



15

8. Exploration of opportunities for industrial and systems
engineering to contribute to resolution of some of the issues in 7
through additional in-depth health systems research.

9, Formulation of conclusicns and recommendations regarding
the status and proposed directions of dental manpower planning vis-
a-vis the interests of the public and the dental profession,

Since the objectives and purposes of the investigation reported
herein were expository, the methods adopted for communication of

findings are substantially descriptive essay.

Scope and Limitaticns

Emphasis in the present study was upon the provision of general
dental health services to the civilian, non-institutional population,
General dental services are defined to be the preventive, restorative,
and prosthetie services associafed primarily with oral disorders
resulting from caries and periocdontal disease. This class of services
accounts for mest of the orsl health care requirements of the popula-
tion and is provided by general dentists who represent over ninety per
cent of all dentists in civilian practice.

Clearly, the solution of problems as complex as those surround-
ing dental health and dental manpower issues demands & multidiscipli-
nary, multi-organizational research, development, and implementation
effort. The present study is not a unilateral attempt to solve these
problems or to resolve these issues; rather, it is intended to describe
and conceptualize certain basic characteristics of varicus parts of the

dental health system, to attempt to synthesize from these concepts an
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improved framework for analysis and design of' dental manpower policies,
and to promote the involvement of the management sciences -- namely

of industrial and systems engineering -- in the development of rational
plans for the allocation of limited human and economic rescurces in the
pursuit of health cobjectives.

No overt attempt was made to prescribe or proscribe any specific
dental manpower strategies or dental health programs, although the
results reported herein may have implications for pclicy changes.

In & number of instances in the study, it was necessary hecause
of limitations on perscnal resources, time, or availability of informa-
tion to substitute informed cpinion, reascned argument, and experiential
Judgments for completely objective observations and quantitative data,
In each such case, the subjective nature of the subject matter is
indicated clearly.

The next chapter of this report consists of a historicel account
of health menpower planning approaches and & review of several recent
attempts to improve the state of the health manpower planning art.
Although health manpower planning in general is the theme of the
chapter, those aspects that relate strongly to dental manpower and

dental health are emphasized.
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CHAPTER II

A REVIEW OF SELECTED LITERATURE

The purpcses of this chapter are to present & brief historical
account of major health manpcwer planning efforts in the United States
and tc review several recent attempts to Improve the state of the art
of heslth manpower planning, The literature to be reviewed certainly
is not exhaustive of the plethora of surveys, philosophies, and other
expressions of concern about health manpower supplies, requirements,
and "crises". Rather, it is intended toc be representative of the most
predominant approaches to health manpower planning, illustrative of
the results of recent health manpower planning research, and indica-
tive of the need for develcpment of an improved conceptual frame

for analysis and design of health manpower plans.

Higtorical Perspective

Probably the first attempt to study health manpower require-
ments and supplies in a systematic, comprehensive fashion was described
in the 1933 monograph by Lee and Jones.l3 These two physicians esti-
mated national health manpower needs on the basis of professional
opinicns about the amount of care needed to provide adequate preven-
tive, diagnostic, and therapeutic services, The authors computed the

number of hours required tc treat specific diseases and conditions and

13Lee, R. I. and Jones, L, W., The Fundamentals of Good Medical
Care, University of Chicago Press, 1933, 302 pages.
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translated those time reguirements intc requirements for specific
numbers of physicians, nurses, and dentists., They estimated that the
national need for dentists ranged from 99 to 179 per 100,000 popula-
tion, compared with the actual 1930 ratio of 56 dentists per 100,000
population. Althcough Lee and Jones concluded that there was a
shortage of dentists, they doubted that the United States would be
able to suppert an increased supply of professional personnel to satisfy
needs at that time. They concluded that the availability of suffici-
ent health care services to meet specified standands of need depended
more upcn & revision of organizaticnal and econcmic arrangements than
upon increases in the number of professional personnel.

In 1938, a Federal committee examined health manpower require-
ments vis-&-vis what it considered to be "effective modern health
service.”lh The committee found that a number of areas of the United
States lacked an adequate supply of physicians, dentists, and nurses,
and that even in better-supplied areas, economic barriers to care often
prevented full utilization of professional personnel who were avail-
able., The committee concluded that the number of dentists was grossly
inadequate to meet epidemiolcgical needs, although the supply seemed
to be adeguate to satisfy demands for dental services under then cur-
rent methods of payment. The committee recommended development of &
national health program to improve the distribution of health services
in under-privileged areas and to remove economic barriers to health

care,

lﬂThe Need for a National Health Program, Report of the Techni-

cal Committee on Medical Care, Washington, D. C., 1938, 36 pages.
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The National Health Assembly, convened from 1948-1958 to assist
President Truman to develop plans to improve the national level cof
health, considered the country's need for physicians, dentists, nurses,
and certain ancillary personnel, The assembly assumed three bases for
estimating the number of professional personnel in varicus fields that
would be needed by 1960. Although one of the bases usged in the agsem-
bly'e deliberations was the Lee-dones ratio reccmmendations of 1933,
the assembly did take intc account some changing factors which might
affect demands for dental care and the productivity of dental per-
sonnel, Using those data, the assembly anticipated an increase of
about 0.5% a year in the number of dentists needed. The assembly
projected a totel reguirement of about 2,900 dental school graduates
a year through 1960. They also recommended expansion of existing
dental schocls and establishment of new schools in each of nine geo-
graphic regions to achieve theilr projected reguirements.

On the basis of the Naticnal Health Assembly's deliberations,
and as a result of consultations with various advisors, Ewing, Federal
Security Administrator, advised the President in 1948 that response to
effective demand for health services in the face of large-scale epi-
demiological necd was not a desirable manpower policy. His manpower
targets for satisfaction of health needs included one dentist for
every 1,400 persons or T2 dentists per 100,000 population. He then
recommended aiming first toward meeting the effective minimum demand
for health services but, beyond that, to achieve nationally the man-

power supply-populaticn ratio already achieved by the twelve



20

highest-supply states.15

In 1952 the President's Commission on the Health Needs of the
Nation relied primarily on historical manpower-population ratics as
"standards” upon which manpower requirements for 1960 were based. Six
different premises were examined: (1) maintain the national average
health manpower-population ratios of 1940; (2) maintain the national
average health manpower-population ratios of 1949; (3) maintain 1949
ratios and meet defense needs; (4) meet specified standard manpower-
population ratios {e.g., one physician per 1,000 people); (5) bring
those regions of the country below the 1949 average manpower-population
ratios up to the naticnal average ratio and meet the needs of the
armed forces, (6) achieve in all regions the ratios already achieved
in New England and the Central Atlantic states and meet milit&ry'needs.l

The commission made no judgments as to how severe the manpower
shortages alleged to exisi in 1952 actually were, nor did they estimate
what the consequences would be of not achieving by 1960 any of the
projections based upon the six premises,

The Surgeon General's consultant group on medical education
attempted in 1959 to ascertain future needs and demands for health care
and the manpower supply required to meet those expectations. Althcugh

the primary emphasis of the group's study was on the education of

15Ewing, 0. R., The Naticnis Health: A Ten Year Program, A
Report to the President, U.S. Government Printing Office, Washington,
D.C., 1948, 186 pages.

16Building America's Health, Vol, II, "America's Health Status,
Needs, and Resources,”" U.S. Govermment Printing Office, Washington,

D-C., 1953} pp- 183'—191'
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physicians, a summary statement on the requirements for dentists was
prepared. The statement pcinted to the need for an estimated 75 per-
cent increase in the number of dental schocl graduates bty 1975 in
order to maintain the 19%9 ratioc of dentists to population. A general
conclusion of the group was that the challenge of Jjust maintaining

the 1959 levels of health manpower supply vis-&-vis anticipated popu-
lation growth through 1975 was so great that & more sophisticated

7

index of need would not be usef‘ul.l This report often is referred to
as the "Bane report.”

The most ambitious governmental attempt to study requirements
for and supplies of health manpower in a systematic fashion was the
1967 study of the National Advisory Commission on Health Manpower.
The Commission's report emphasized the shortcomings of previcus man-
power studies which were based upon fixed ratios of physicians and
dentists to population.

The shcortcomings of this approach are apparent when past
increases in the provision of health services are compared
with increases in these two preofessions. While the numbers

of physicians and dentists have grown at approximately the

same rate as populaticn in recent decades, the volume of 18

medical and dental services has increased far more rapidly...

A major premise of the commission's report was that

lTPhysicians for a Growing America, Report of the Surgeon
Generalt's Consultant Group on Medical Education, U.S. Public Health
Service Publication #709, U.S8. Government Printing Office, Washington,
D.C., 1659,

lSReport of the Naticnal Adviscry Commission on Health Manpower,
Vol. I, U.S. Government Printing Office, Washington, 1967, page 7.
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The health sector has demonsirated during the past decade 1ts
ability to respond to increased demand. While the supply of
rhysicians and dentists has ncot responded rapidly to increased
demands for health care, the supply of nurses and auxiliary
personnel has expanded remarkably. Furthermore, the lead time
for the training of health personnel-with the exceptions of
prhysicians, dentists, and nurses - is relatively short; thus

a rapid response to rising demands is possible., The sericus
policy questions therefore relate to the adeguacy of the future
supply of physicians, dentists, and nurses.l

In respect to dental manpower, the commission concluded

...the shortage of dentists does nct appear to be comparable to
that of physicians,..however, most persons In low income families
still do not receive adequate dental care...

In short, significant discrepancies between supply and demand
for dental services do not appear to have developed. ...our
calculations, based on the experience of the last decade,
indicate thet the demand for dental services (in current
dollars) will increase between 100 percent and 125 percent in
the period 1965-1975. The supply of dentists is expected to
increase by only 16%; however, as a result of the continued
increase in the use of auxiliary personnel and further improve-
ments in dental technology, the total productivity of dentists
will inerease much more -- perhaps by as much as 50%. Such an
increase would, however, still fall short of the expected increase
in demand.?0

The commission recommended that, in order to meet anticipated increases
in demand, the number of dentists needs to be increased above planned
levels. The commission further recommended that the capacities of
existing schools of dentistry be expanded substantially and that
federal funds in support of capital or operating costs should be pro-
vided to schools of dentistry in such a way that they would create
economic incentives for the schools to expand enrcllment while improv-

ing educational quality.

Yreig, p. 13.

Orpia, p. 21.
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Many of the commiesion's conclusions regarding dentist
productivity increases were derived from the work by Weiss, which
will be discussed in the next section of this chapter. The commis-
sion edopted Weiss's approach with some reservations, noting that

...despite its shortecomings, this procedure is the handiest
for providing an overall measure of the direction and pace
of productivity changes. Put aggther way, there is little
evidence to refute the results,

The 1970 report of the Carnegie Commission on Higher Education22
delineated a number of problems asscciated with the rationales of pre-
vious health manpower analyses and projections. Nevertheless, the
Commission offered only 1ts "judgment" as an alternative methodology.
Typical of the Commission's Judgments were conclusicns such as:

Although there is debate cver the extent of shortages of health
manpower, critical shortages do exist. ...although there is no
clear agreement on what ratio of, say, physicians to population
is adegquate, there is little question that the supply of hSalth
menpower is gravely deficient in some parts of the nation. 3

In respect to dental manpower, the Commission concluded:

On the whole, there is less evidence of a shortage of dentists
than of physicians, in relation to current demand.

...1t is difficult to estimate the ratio of dentists to popu-
lation that might be "adequate™ in 1975 or 1980.

Existing projections of the demand for dentists are based on
maintaining the existing ratio of dentists to population and
take no account of either an accelerated increase in demand,
on the one hand, cor & change in the rate of increase in
productivity on the other,

21Report of the National Advisory Commission cn Health Manpcwer,
Vol., II, U. S. Government Printing Office, Washington, 1967, p. 259.

22Carnegie Commission cn Higher Education, Higher Education and
the Nation's Health, Policies for Medical and Dental Education, MceGraw-
Hill Book Co., Hightstown, N.J., 1970, 128 pp.

ESIbid, p. 18.
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...estimates provided by the Council on Dental Education of
the American Dental Association project an increase from 4,430
dental school entrants in 1970-T1 to 5,400 in 1980-81...

The Commission believes that at least the expansion of dental
school places indicated by these projections is neceded.

The Commission recommends that...the number of dental schcol
entrants shoulghbe increased at least to 5,000 by 1976 and to
5,400 by 1980.

The Commission also recommended expansion of programs of education
of medical and dentel ancillary personnel and reductions in the durations
of educational programs for dentists and physicians.

The Carnegie Commission report seems to exemplify current
approaches to planning and policy formulation in respect to health man-
povwer in general and dental manpower in particular. In respect to
dentael services and dental manpower, the Commission only reiterated
and gave additional support to previous findings of the American Dental
Asgsociation. Of course the Commission's sction in this regard is not
necessarily deleterious of itself. However, the widespread acceptance
of a number of apparently unexamined premises and methods of heazlth
manpower planning seems to be accelerated and reinforced by the pub-
licity given the conclusions drawn by the Commission.

The traditional approaches invelving the use of fixed population-
manpower ratios and/or spparently arbitrary manpower quantity objectives
are, of course, Justifiable if in fact the premises implicitly under-
lying them sre well-founded and if little would be gained by attempt-

ing improvement of planning methodologies. Unfortunately, the premises

remain substantially unexamined. Moreover, there is considerable

ghIbid, pp. 37-38, 4h-4s,
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evidence that health manpower guestions continue to be addressed out
of context; health manpower continues to be treated predominantly as
a health goal rather than as one of a number of health system input
resgurces,

The Lee-Jones study25

of 1633 seems to have been & reasonable
Initial atiempt to systematize the study of health and health manpower
issues, However, despite the recent develorment of capabilities tc
collect and manipulate large cuantities of data and the large-scale
national concern and effort directed toward health manpower issues,
the Lee-Jones study has not been updated, nor has the approach been
replicated. Morecover, despite known changes in the epidemiology of &
number of diseases, medical and dental knowledge, technology, drugs,
and use of encillary personnel, and drametic changeg in socioeconomic

conditions, references continue to be made to the Lee-Jones findings

85 desireble tergets for current health menpower planning efforts.

Some Recent Anelytic Studies of Health Manpower
Services Characteristics

A number of researchers recently have completed analytic studies
of certein aspects of the health manpower-healith services system.
Although specific emphases and methods vary among these works, most
have focused upon the relationships between the utilization of certain
health services and the factors which determine utilization. Some of
the most recent efforts have been directed toward analyses of healith

services producticn functions for selected health manpower categories.

25Lee, R. I. end Jones, L, W., op. cit.
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And, in a few instences, attempts have been made to develop improved
understanding of the nature and goals of health services systems.
Brief overviews of severel of these analytic works are presented in
the feollowing paragraphs,

Since about 1964, a number of authors have developed multivariate
statistical models to explaln differences in consumption of medical and
dental services smong individuals and families.26 Most of these
approaches have used gross health expenditures as surrogate measures
of demand for health services, the dependent variable. The independent
variables typically have included various indices to represent social,
economic, and health status factors. All the analyses which dealt
with dentistry showed that expenditures for dental service were very
strongly related to perscnal and family income.

Feldstein's analyses indicated that income accounted for almost

27 He

all the 50 per cent explained variation in dental expenditures.
also found that, in simple and multiple regression analyses, an increase
in income of sbout 10 per cent in each case yielded increases in dental

expenditures of about 14 per cent and 12 per cent, respectively.

6For example, see: Andersen, R., "A Behavioral Model of
Families' Use of Health Services," Center for Health Administration
Studies, Graduate School of Business, The University of Chicago, 1968,
111 pp., Feldstein, P., "Demand for Medical Care," in The Cost of
Medical Care, Vol. 1, American Medical Association, 1964, pp. 57-76;
Wirick, G., "A Multiple Equetion Mcdel of Demand,™ Health Services
Research, Winter 1966, pp. 301-346; Wirick, G., and Barlow, R., "The
Economic and Social Determinants of the Demand for Health Care Services,"
in The Economics of Health and Medical Care, University of Michigan,
Amn Arbor, 1964, pp. 95-127; Reinke, W. A, and Baker, T. D., "Measuring
Effects of Demographic Variables on Health Services Utilivation," Health
Services Research, Spring 1967, pp. 61-75.

2Tre1dstein, op. cit., pp. 69, 72-76.
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Andersen’'s model was able to explain only atout 20 per cent of the
variability in dental expenditures;28 however, Income was again shown
to be the dominant determinant of utilization for this discreticnary
health service.

Although these multivariate approaches give some insight into
factore which contribute to levels of expenditures for dental and
other health services, they share several shortcomings. First, family

or individual expenditures for health services do not appear to be

adeguate measures of utilization of health services. Prices of partic-
ular services may vary depending upon the ability of the patient to pay,
his health insurance coversge, the relative "luxury" of the service he
chooses, and similar factors. In both medicine and dentistry, the
"sliding fee scale"” is still used by some practitioners. Expenditures
may not reflect use accurately because low-priced or free care may be
consumed by certain groups far in excess of the smount indicated by
their income.

Health care prices vary in different geographic areas, Families
and individuals in areas of high health care prices will appear to
consume greater quantities of services per capita than in areas of low
prices, whether or not they actually do. Of course expenditures for
care are a "common dencminator” in a sense and are more easily abiain-
able than other measures of use -- hence the popularity of this measure.

The primary Tindings of analyses of the foregeoing types are that
there probably are satistically significant relationships between

certain economic, social, and health stetus characteristics and
28

Andersen, op. cit.,, pp. 49-51.



28

expenditures for certain health services. There is little informetion,
however, about which kinds of services are utilized or desired, about
what should be done to accommodate demands, or how to project changes
in utilization cof services as the several determinants change over time.
Even in the case of dental services, for which income was found to be
the dominant use determinant, policy implications for Improved services
are not clear. Morcover, prices of dental services were omitted from
the analyses because of the dearth of price data.

In 1966, We15529 developed a "job classification" scheme to
analyze changes over time in the utilization of health manpower. He
placed each health care job into a group according to its technical
focus or major function and its level of "job content.”" He used rela-
tive professional income levels and minimum educational reguirements
as surrogate measures of "high'", middle", or "low" job content. He
assumed that the dental services preoduction funetion was linear within
the range of interest, so that a percentage increase in the number of
persons employed at all dental care jobs should yield that same per-
centage increase in the quantity of services rendered, This assumption
is identical to the cne implied iIn traditional approaches which deal
with manpower-population ratios.

Weiss then estimated the per cent increase in output of dental
services from 1950-1961 using total expenditures on dental care less

the cost of facilities and the net cost of health insurance deflated by

29Weiss, J. H., "The Changing Jobt Structure of Health Manpower,'
Ph.D. Dissertation, Harvard University, Cambridge, Mass., July 1966.
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the Consumer Price Index for Urban Wage Earners and Clerical Workers
for dental services as & surrogate measure of output.

Using this output measure, Weiss estimated an increase of 50.5
per cent In deflated gross expenditures on all dental care from
1950-1961. Weiss then compared the actual 1961 numbers and propor-
tions of dental menpower at various levels of Jjob content with those
which would have been required, under the linearity assumption, to
achieve the 1961 gain in "output”. He concluded that there had been
a 41 per cent increese in "real” output of services per active, non-
Federal dentist--an annual increase of about 3.2 per cent. Weiss
estimated that the annual increase in output per dentist-hour during

30

the same period was 3.1 per cent, Maurizi later found similar
results using a similar methodoclogy.
In both the Weiss and Maurizi studies, it appesrs that the authors

were attempting to estimate changes in the financial production cof the

dentist rather than in the product productivity of the dental practice.

Although Weiss attributed most of the increased ocutput to more wide-
spread use of dental ancillary personnel, he did not explicitly consider
those new personnel as resources consumed in his "productivity" calcula-
tions. Weiss assumed, moreover, that no appreciable changes in dental
product mix or relative prices had occurred from 1950-1961,

These considerations, iIn addition to the inherent biases of the

dental consumer price index, leave some cuestions as to the relative

30

Maurizi, A., Economic Essays on the Dental Profession, Bureau
of Business and Economie Research, University of Iows, Iowa City, 1969,

pp. 65-69.




30

accuracy and relisbility of the estimates. Nevertheless, Weiss's
findings have formed the bases for several subsequent sets of manpower
policy recommendations, as described earlier.

In 1967 Fein3l

presented a relatively comprehensive monograph
on the economics of the physician manpower segment of the medical
services system. His primary emphases scemed to be that: (l) health
policy-makers should be aware that they are dealing with marginal, not
total, changes in medical care systems; (2) physician manpower should
be distinguished from physician services; (3) the nature and magnitude
of a physician services shortage are a function of economic demand,
not epidemiological need; and (L) rising demande for physician services
should and can be met through increases in physician productivity
yielded by greater use of ancillary personnel and medical group prac-
tice. Fein appeared to subscribe to Weiss's approsch and findings
regarding increases in productivity through increased use of paramedi-

32

cal personnel.

In 1967, Butter->

attempted to formulate a general schematic
framework to categorize the variables that affect the supply and demand
for health workers. Butter recognized most of the major areas of con-

cern and difficulty to conducting menpower studies. She enumerated in

3lFe:'Ln, R., The Doctor Shortage: An Economic Disgnosis, The
Brockings Institution, Washington, D. C., 1967, 199 pp.

321pia, pp. 119-121.

33Butter, I., "Health Manpower Research: A Survey," Inguiry,
Vol. IV, No. 4, December 1967, pp. 5-k4l.
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general the various kinds of factors that ought to be studied, messured,
and understood in order to conduct effective manpower studies. And she
expressed concern about the inconsistencies among existing projections
of physician menpower regquirements, Butter concluded:
...there is considerable rcoom for progress in defining, con-
ceptualizing, quantifying, and compiling relevant data for the
study and diagnosis of health manpower shorteges. Progress in
this area will not be forthcoming in the absegce oguan analytic
framework for the study of the health professions.

It appears that, despite attempts at cbjectivity and compre-
hensiveness, most of the studies cited and numerous others remain
criented toward traditional profession-directed health menpower plan-
ning perspectives and notions of health manpower crises.

Although several authors seem to appreciate the difficulties of
proceeding further without a "comprehensive framework for analysis,”
the nature and implications of such a framework continue to be elusive.

It is the intent of the present study to deal more directly
with the nature and relative magnitudes of problems related to achieve-
ment of dental health goals through dental manpower programs. It is
hoped that the approaches developed here will: (a) improve understand-
ing of the role of dental manpower as a resource in the dental health
system; (b) promote and provide direction for the in-depth study of
specific dental health subsystems problems whose solutions would be of
significant value and (c) to encourage formulation and achievement of

well-defined, realistic, and rational dental health goals and policies.

As a first step in developirg improved understanding of the dental

Ibid, p. 35.



services system, the following chepter describes the role of dentsal

manpower in the production of dental health services.

32
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CHAPTER III

DENTAL MANPOWER AND THE SUPPLY OF DENTAL SERVICES

Private dental practice is the primary source of dental services
in the United Stetes., A dentist may offer general dental services or
he may specialize in & particular set of dental services. He may prac-
tice independently of other dentists (solo practice) or he may choose
to enter into some cooperative arrangement with one or more dentists
(e.g. group practice). It is estimated that about 85 percent of U.S.

35

dentists practice sclo and that about 90 percent of U.S. dentists are

generalists.36
Some of the characteristics of the practice of dentistry, with
emphasis upon the nature of the solo general practice, are described in
the present chapter. An attempt is made to describe those characteris-
tics that appear to be relevant to the dentist's present and future role
&5 & principal source of oral health services, More detailed descrip-

37,38

tions of dental practice may be found in the existing literature.

3500mmission on the Survey of Dentistry in the United States,
The Survey of Dentistry, Final Report, 1961, American Council on Edu-
cation, Washington, D.C., p. 11T7.

36Burea.u of Economic Research and Statistics, "Facts About States
for the Dentist Seeking a Location,'" American Dental Association,
Chicago, 1969, pp. &,7.

37Bureau of Economic Research, "The Survey of Dental Practice,”
American Dental Association, Chiecago, 1950, 1953, 1956, 1959, 1962,
1965, 1968.

38Hollinshead, B., The Survey of Dentistry, American Council on
Education, Washington, D.C., 1961, 603 po.
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The General Nature of Dental Practice

The dentist typically practices as an independent heelth
professional entrepreneur in a location of his own choosing. He appears
to have more freedom in selecting the location of his practice than does
the physician, because the dentist is not so dependent upon hospitals or
collesgues in specialty practices. Other characteristics of the dis-
tribution of dentist prectice locations are discussed later in this
chapter.

The dentist offers a variety of oral health services; however,
through either formal professiconal training or selective scheduling of
patients, he can specialize in providing a limited set of services, To
85815t him or to provide directly certain dental services, the dentist
usually employs one or more dental chairside assistants, hygienists,
technicians, or receptionist-secretaries as ancillary perscnnel, Table 1
indicates approximately the percentages of general dentists and special-
ists who employed various kinds of perscnnel in 1967. Clearly, the most
popular kind of dental auxiliary, employed by about 80 per cent of all
dentists, was the dental chairside assistant. In Georgia in 1966, den-
tists employed an average of about one dental assistant, one-half dental
hygienist, and one-tenth laboretory technician each.39

The chairside dental assistant plays & highly interactive rcle
with the dentist. The assistant participates in practically all pro-

cedures performed by the dentist. She may also perform certain set-up

39Board of Dental Examiners in Georgis and American Association
of Dental Examiners, "1966 Survey of Dentists Licenced in Georgia,"
(unpublished), Augusta, Georgie, 1968, 15 pp.



Tabie 1, Percentage of Nonsalaried Dentists Employing Auxiliary
Perscnnel, by Type of Practice and by Type of Personnel,

Type of personnel

Secretaries

and
Hygienists Technicians Assistants receptionists
Type of Fuzl Part Full Part Full Part Fuli Part
Practice time time time tine time time time time
General practitioner 12,9 13.3 3.4 1.3 82.8 17.0 24.9 5.0
Specialist 8.3 3.9 10.7 6.0 88.4k 21,5 45,5 6.3
Oran surgeon 2.4 0.0 0,0 0.0 80.5 21.0 58.5 9.9
Orthodontist 3.2 0,6 20.1 10.k4 90.9 24.7 4o.9 6.5
Pedondontist 17.2 5.7 2.9 5.7 88.6 14,3 ho.9 5.7
Other 23.1 15.4 6.2 3.1 gz.3 18,5 41,5 1.5
Al} types of practice 2.4 12.2 4,2 1.9 83.5 17.5 27.2 5.6

uoBureau of Economic Research and Statistics, "The 1968 Survey of Dental Practice,"
Journal of the American Dental Association, T8:127, January 1969,

ae
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or preparatory tasks relatively independently of the dentist, In
virtually every state, the duties of the chairside assistant are limited
through dental practice acts of state legislatures. However, a number
of dentists admit privaetely that their ancillary personnel are allowed
to perform certain prcochibited tasks independently, with periodic super-
visilon.

The dental hygienist is the principal source of disease-preven-
tive dental services in the dental practice., The hygienist performs
prophylactic services, such as scaling, polishing, end applying topical
fluoride compounds, essentially independently of the dentist. Indeed,
it is not unusual for a hygienist to work for more than cne dentist as
a8 "salaried entrepreneur"” in her own right.

Technical dentel laboratory work involving fabrication of orsl
appliances is now doen predominantly by the dental labeoratory firm,
centrally located to serve many dentists., Tew dentists employ their own
technicians or do extensive appliance fabricetion themselves.

Fees for services performed within the dental practice are deter-
mined by the dentist himself, The dentist is constrained in setting his
Tees by his intuitive sensitivity to the price-elasticity of demand for
his services, by legislation that may place ceilings on prices for ser-
vices, and by perceived pressure from peers to keep fees in line with
local or national trends. The dentistt's fee structure is discussed in
more detall later in this chapter.

Guality control in the dental practice appears to depend entirely
upon the judgment and skill of the dentist and of his ancillary person-

nel, Many of the skills and attitudes that affect the quality of dental
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gservices seem to be acquired during formal dental school training.
However, the economic pressures of private practice, some dentists
admit, cause them occesionally tc "compromise" on quality in order to
"get the work done” and "make a living," especially in respect to dif-
ficult, time-consuming services with low economic yield to the dentist.
Certain pressures, such as patients' compleints requiring no-charge
adjustments and word-of«mouth referrals, as well as referrals of pati-
ents to other dentists, tend tc enforce, to some degree, maintenance of
adequate qualtiy levels in the dentel practice, The services performed
by ancillary personnel are monitored and supervised to varying degrees
by the dentist, as reguired by state licensure regulations and the
dentist's desire to protect his patients' welfare, his image, and his
economic well-being.

Clearly, the dentist can operate as & relatively independent
health professional entreprenecur, subject to few exogenous economic or
guality constraints. He can essentially determine the service mix he
will offer, the prices of services, the numbers and kinds of patients
he will see, his working hours, and his annual income. He is, at the
same time, the only readily available source of oral health services in

the United States for the civilian, non-institutional population.

Dental Manpower and Educatlonal Costs

In 1968 there were about 92,013 active non-Federal dentists in
the United 8Btates. In the same year, there were 52 schools of dentistry
in operation in 28 states, producing about 3,457 graduates per year.

Seven additional schools of dentistry were being planned in 1968,
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although 19 states had neither active nor planned dental schools at
that time.ul

Using estimated annual numbers of graduates and mortality rates
for white males, it has been estimated that the supply of active non-
Federal dentists will increase to about 107,359 in 1975 and to 116,031
by 1980.”2 It has been projected also that, in relation to projected
population growth, the number of active U, 5, dentists per 100,000 popu-
lation will be very stable at 49 dentists per 100,000 persons through

at least 1975.h3

That ratio varies, however, from 22 dentists per
100,000 population in Scuth Carclina to 92 in the District of Columbia
and is not an adequate indicator per se of the availability of dental
services to local populations.

U. S, dental schools are virtuelly the sole socurce of dentists
in the United States. No state will license graduates of dental schools
ocutside the United States and Canada.hh (Indeed, in 1967 eleven states

had neither reciprocity nor endorsement provisions for recognition of

dental licenses igsued by other states.u5) The U, 5. dental educational

ulU. S, Department of Health, Education, and Welfare, "Manpower
Supply and Educaticnal Statistics for Selected Health Occupations,™ in
Health Manpower Source Book, Section 20, U, S. Government Printing
Office, Washington, 1969, pp. 79-86.

b2

Ibid, p. 66.
43014,

uReport of the Naticnal Advisory Commission on Health Manpower,
Volume II, U. S. Government Printing Office, Washington, 1967, p. 257.

45 1via, p. 502.
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precess is typieally a four-year process inveolving educaticn in the
so-called "basic scilences" feor cne to two academic years and in the
"elinical sciences" for two to three years.

Although difficult to document, there has been apparently
increasing convicticn among U. S. health educators that adoption of
three-year dental curricula will lead to substantial increases in the
supply of dentists, The U, 5. Government is encouraging this philos-
ophy by offering special capitation grant awards to U, S, dental schools
that adopt three-year curricula.

The concept of reducing the duration of the dental curriculum
from four academic years (12 academic quarters) to three calendar years
(12 academic quarters) is relatively simple. In the three-year "full-
time" curriculum vis-a-vis the traditional four-year curriculum, annual
faculty workloads, annual number of graduates, and similar indicators
of resource requirements and output remain essentially unchanged., For
a fixed entering class size, moreover, the number of graduates per year
for the three- and four-year programs is the same, although in converting
to the three-year schedule it may be possible to "gain' the equivalent
of one single additicnal graduating class in one single year only.

Thereafter, the number of graduates per year, ceteris paribus, is the

same under btoth programs.,

Although the inherent adventages to the public of the three-year
curriculum are not completely clear, it appears that some potential
economies could exist within the three-year program that might allow
nominal increases in entering enroliments, yielding somewhat larger

graduating classes. The principal economy of the three-year program
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seems to lie in the fact that the total number of students present at
any cne time would be reduced by cne-fourth from the number in the
four-year program, thus making available certain physical and logistical
resources potentially for use in increasing class sirze. Similar econ-
omies in respect to student contact resources such as faculty effort de
not seem to exist, since they would be required in the same fashion
under either curriculum.

In summary, it appears that the future supply of U. 8. dentists
will not wvary appreciably from the projections presented earlier, Even
if all U, 5, dental schools adopted & three-year curriculum, the pro-
jections would change at most by eabout 3,000 to 4,000 dentists
nationally,

Dental Educational Costs

A 1965 study of dental educational costs indicated that the
average cost of dental education per student per year ranged from $2,919
to $4,578, depending on the specific progrem costs included in the
alrualys:‘Ls.LL6 More recently, Terkls reported that the annual cost of
dental education may range from $11,000 to $15,000, and that, in addi-
ticn, construction costs for a new school might be $200,000 to $250,000
per student in the initial year of operation.J+T

In order to gain additional insight into the nature and magni-

tude of dentel educaticnal costs, an analysis of the costs of dental

6American Assoclation of Dental Scheools, Cost Study of Dental
Education, Chapel Hill, N. C., 1965, 83 pp.

hTTerkla, L. G., presentation to the 1970 Conference of Dental
School Deans, Palm Springs, California, November 1970.
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education at the Medical College of Jeorgia School of Dentistry was
undertaken as a part of the present study.¥* The purpose of the analysis
was to ascertein the annual cost of dental education per dental student
for fiscal years 1969 through 1974, at which time the School of Dentis-
try would attain its full undergraduate enrcllment of 224 students.

The detailed methods and results of the analysis are presented in
Appendix A.

Traditionaelly, the initial cost of facilities and equipment has
been considered & one-time cost which is apporticned among only the
first entering c¢lass. The approach used in tge present analysis dif-
Tered scmewhat from the traditicnal approach in that it allowed the
initial cost of facilities and equipment to be amortized over the use-
ful life of these assets. Using an estimate of the time value of money,
the amortized cost was converted to an egquivalent annual cost and
apportioned among projected yearly enrollments. This approach more
realistically represents the time costs of money incurred by both
private and public Tunding agencies.

For example, if a new dental school is constructed for $10,000,000
and will have a 160-student per year total enrollment, the facilities
cost would traditicnally be apportioned among the first entering class
of 40 students at $250,000 per student. Assuming a 40-year life and a
nominal 5% interest rate, the approach used in the present analysis

would compute an amortized total facility cost of $23,312,000 at an

*Conducted in c¢ollaboration with Russell G. Overton, Systems
Engineer, Division of Health Systems Engineering, Medical College of
Georglae, as an intramurally-funded service and research activity of the
institution,
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equivalent annual cost of $582,800. One could then apportion this
annual cost among each year's enrollment to ascertain the average
fecilities cost per student per year. Thus, although these cost esti-
mates are substantially greater than the initial cost alone, they appear
to be more representative of actual financiael arrangements required for
dental educational facilities construction.

In the present analysis, it was estimated that the stabilized
total annuel cest per dental student, including consideration of the
fees and income he generates, is in the $15,000 to $20,000 range. The
net cost per dental graduste of $60,000 to $80,000 is, or course,
typically borne by state and Federal agencies through public taxation
for most of the nation'’'s dental schools.

Current methods of analyzing educational costs inveolve the use
of a variety of simplifying assumptions, administretive judgments, and
techniques for apportioning costs among educational service, and research
programs, Until some standardized method for ascertaining costs of
education is adopted by all dental schools, comparisons of the results
of cost analyses among schools can bhe misleading. Nevertheless, given
the methods and assumptions of the present study, there seems to he no
reason to consider the estimated educational costs of the Medical
College of Georgia School of Dentistry atypical of costs that would be

encountered at other U. S. dental schools.

Paradental Manpower and Educational Costs

Although the principal emphasis in the dentel educational field

is upon preparation of dentists, in 1968 there were 67 public and
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private college and university programs in dental hygiene and 101
programs in dental assisting. Total enrollment in the dental hygiene
programs in 1968 was 4,309; in the dental assisting program, enroll-
ment was 3,819. The hygienist and assistant programs were producing
1,739 and 1,593 graduates, respectively, in 196T.u8

Most dental hygienist training programs range from two to four
academic years and award associate and baccalsureate degrees in dental
hygiene, with emphasis upon providing limited prophylactic services
within the dentist's practice. Dental assistant treining programs
are of one to two years' duratlion and yield certified graduates whose
principal duties involve supporting the dentist at the chairside.

It has been estimated that the mean annual educational cost per
hygienist student was about 1,300 dollars in 1964, ylelding a mean cost
per graduate of from 2,600 to 5,200 dollars, depending upon course
duration.u9 Cost deta for dental assisting progrems are not currently
avallable. However, it appears that because of the relatively small
scale of assisting programs throughout the United States (total enroll-
ments ranging from 12 to 43 students for most programs), dental assist-
ing programs are conducted principally as adjuncts to and for the
benefit of dentist educational programs, and thus require the consump-

tion of few additional educatiocnal resources, beyond those required for

dentist programs.

Division of Educational Measurements, Council on Dental Educa-~
tion, Annual Report on Dental Auxiliary Education, American Dental
Association, Chicago, 1968, pp. 5-23.

l'Lgxﬂnmerican Association of Dental Schools, Cost Study of Dental
Education, op. cit., p. 36.
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Although cost data are not now available in respect to the one-
year training programs used to prepare expanded-function auxiliaries

50

in the experimental Louisville studies, it is presumed that such
training would reguire approximately the same order-of-megnitude of
investment per student as the dental hygiene programs discussed above,
Allowing for some additional investment in & wider range of technigue
training and in associated eguipment, it scems reasconable that the

cost per graduate expanded-function auxiliary should be on the order of

3,500 dollars for the one year of training. Of course the scale of

such training programs might affect that estimate substantially.

The Production of Dental Services

One of the most populer premises put forth in defense of tradi-
tional approaches to dental health a&nd manpower planning is that
increasing dentist productivity -- arising principally from the use of
larger numbers of ancillary personnel in solo practice and economies
of scele of dentist group practice -- will offset a substantial por-
tion of projected increases in the need and demand for dental services.
Such assertions are commonly based upon the observetion that solo
dentists who hire ancillary personnel and dentists in group practice
have higher gross and net incomes than unassisted dentists without
working longer hours and without inereasing fees substantially.

In the first case, the higher ratio of ancillary personnel to
dentists is accepted widely as prima facle evidence that a greater

division of labor must be taking place, reguiring decreasing amounts of

50Lotzkar, S., op. cit.
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the dentist's time per unit of service and, thus, ylielding greater
dentist productivity. In the second case, it is argued that group
practice, because of the indivisibtility of personnel and equipment
resources and an even greater propensity to use paradental manpower,
yields even greater productivity and higher dentist incomes, and thus
confirms the existence and benefits of economies of scale of group
practice. The nature of potentisl productivity changes and economies
of scale will be examined conceptually in this section in an attempt
to ascertain whether or not and where such gains might exist and how
significant they might be in increesing the availability and economy
of dental services,

Productivity is a rate concept which describes, often in ratios
of dissimilar units, the quantity of output of & specified type which
can be produced by a specified number of units of various inputs., The
inputs typically considered important in the dentist's practice are
dentist man-hours, capital equipment, and number of operatories. Less
frequently identified or used in traditicnal "productivity" estimates
are paradental personnel men-hours and costs.

The output measures used most widely include the annual number
of office visits and price-index-deflated gross inccme of the dentist's
practice. Deta concerning the effects of dental practice on individuals!
oral health status as an output measure are nonexistent. Data relating
the quentities of specific dentel services delivered over severel dif-
ferent periods of time are, at best, incomplete or incompatible and
are inadequately measured at infrequent intervals, Thus, no useful

direct measurements cof either input or output of the dentist's practice
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exist to support empirical studies of alleged productivity changes.

The conventional view of the production of dental services
implies that the "final product" of the dentist's practice (patient
visits, income, etc.) can be produced in a number of different ways,
depending upon the number of kinds of inputs at the dentist's disposal.¥
In general, there has been widespread negliect of the fact that the
dentist's general practice and multispecialty group practices are
multiproduct firms, Failure to recognize differences in output
(service) mixes has led to implications that all the products of dental
practice are similar and that only the input mixes vary, This approach
thus encompasses the notion of a production functichn of the following

form:

f(Kl.... K ;L ... L)=1y

where Kl might be the number of operatories, K2 is x-ray equipment;

is hygienist hours, 1., is dental assis-

3

tant hours, ete.; and y is the output of the dental firm in numbers of

ete,; L, is dentist hours, L

1 2

patient visits or deflated gross income or some other one-~dimensional
conventional measure.

This traditional perspective implies that considerable substi-
tutability of inputs can be expleoited in the production of "dentist

services.”" Thus, since the dentist's time is thought to be the most

*#This discussion fellows the cbservations of Bailey, R, M.,
"Philosophy, Faith, Fact, and Fiction in the Production of Medical
Services," Inouiry VITI:37, March 197C.
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expensive and the least available input, the extent to which either
capital (Ki) or labor of paradental personnel (Li) can replace dentist
manhours, dentist productivity is said to increase, However, this
construct does not appear to portray msccurately the nature of the
production function for either individual or group dental practice.

The conclusions about changes in productivity and potential economies
of scale drawn from such a concept are likely to be somewhat misleading.

An Twproved Conceptual Production Function

A Detter representation of the dentel services production process
would describe clearly the fact that the dental practice -- both sclo
and group -- produces & variety of different, distinct services. These

services could be dencoted conceptually as (Sl, 3] e Sn) where Sl

2’

might be a one-surface amalgam restoration, 5, could be a two-surface

2

amalgam restoration, S, might be an acrylic jacket crown, Sh polishing

3
the patient's teeth, and so on. Of course the number of ccomponents in
such an output vector would be dependent upon the size and degree of
specialization of the practice.

If each of these services were treated as having a separate
production function, then cne should be able to label and classify them
into sets such as, for example, "dentist services" (for which the domi-
nant input is dentist time), "ancillary services" (produced largely by
auxiliary personnel), and "laboratory services" (produced largely by a
dental laboratory technician or commercial dental laboratory). Thus,

using & unique production function for each service, production in the

dental fiym might be characterized as:
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8p,0=F1,7 (& - Ky Iy v L)
S 0= 0 (K on K5 Iy wee L)
"Dentist .
Services"” :
sl,D = fl,D (Kl o K5 Ly .. Ln)
Sp 0 = 8,1 (Kpp <o K3 Dyg oo Iy)

S0 =8 o Ky - K5 Ly

"Auxiliary .
Services”

0,8 82,4 (Kpyp oor s Lpp oo

ete.

where the Sl 1 through S denote the services currently performed
>

1,D

primarily by the dentist, such as amalgam restorations, complete oral

examination, consultatien, and the like. Each fi P denotes a different
b

technical relationship in terms of varying amounts of dentist and para-

dental time inputs, and various levels of utilization of certain capital

resources, S through 8

5 1 represent services produced principally
2

2,4
by paradentel personnel, The gi,j denote different technical relation-
ships among input factors. Such descriptions theoretically could be
repeated for each set of services offered by the dental practice.

Using these conceptual descriptions of production functions for wvarious

services offered by the dental practice, the notions of productlvity

and economies of scale will be examined in more detail.
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Unassisted Seolo Practice

In the unassisted solo practice of cdentistry, the dentist can
offer a wide range of labor-intensive preventive, restorative, and
prosthetic "dentist services." The mix of services he offers can vary
from a heterogeneous blend of the many possible services to speciali-
zeation In a particular set of services as a result of formal training
or experience or through selective scheduling of patients, The
unassisted solo dentist can increase his production of any or all the
services he offers, by increasing the number of hours he spends in
practice. However, there was little change in the mean annual number
of working hours of dentists from 1962 hours in 1949 to 2039 hours in
1965.51 The unassisted dentist who adopts certain improvements in
equipment, office arrangement, and methods could, theoretically, change
the production funetion of the services he offers by substituting capi-
tal for his own labor. Although supporting data are not available, it
is presumed that adoption of high-speed cutting equipment by dentists,
beginning in the early 1950's, 52 has reduced, to scme degree, the
dentist man-hour regquirements for most restorative and prosthetic ser-
vices, It is presumed also that the effect of high-speed equipment on
the productivity of the dentist has now stabilized. Of course, to the
extent that similar improvements in egquipment, procedures, and materials
are developed and adopted, the dentist can potentially produce a larger

number of specific kinds of services per hour of his own time.

511950 and 1965 Surveys of Dental Practice, op. cit.

52Hillinshead, Survey of Dentistry, op. cit., p. 478.
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The unassisted solo dentist also can produce & larger number of
servicee per hour if he can purchase portions of certain time-consuming
services from sources cutside the practice., The mest predominant exam-
ple of this phencmenon is prosthetic dentistry. It is estimated that
about 90 per cent of all dentists in the United States send fabrication
specifications for prosthetic appliances to technicians employed by
commercial dental laboratories.53 Thus, the chift in input factor use
from dentists to techniciens has changes dramatically the production
funetions for prosthetic services and created a new set of "technician
services" provided outside the dental practice., As & result, dentists
can produce a larger number of the "dentist" portions of prosthetic or
other services within the dental practice, The impact of the commer-
cial dental laboratory cn the dental practice appears to have stabilized
from the point of view of the dental profession;¥ it is suspected that
the potential contribution of the purchased-service mode of further
increasing the availability of dental services is now marginal. More-
over, 8olo dentists are not now able to ccompete with commercial dental
laboratories for the employment of laboratory technicians,

Agegisted Solo Practice

The unassisted solo dentist also can attempt to substitute more

readily available kinds of manpower for his own input within the dental

53Tvid, p. 237

*Professional and legal issues related to this provision of all
services associated with the prescription, fabrication, and fitting of
complete dentures by commercial dentel laboratories and individual
technicians ("denturists") continue to be debated and are beyond the
scope of this study.
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practice. A traditional first step in this direction is the dentist's
hiring a receptionist-secretary whom he may train also to assist him
with chairside procedures. Although formal training programs for "dental
assistante" produced about 2,700 graduates in l969,5u approximately
12,000 assistants continue to bte trained on the Jjob each year by their

Shh Typical duties performed by the dental assistant/

dentist-employers.
recepticnist and the proportions of time spent on each category are
shown in Table 2.

Clearly, the assistant's performing routine secretariel and
bookkeeping duties relieves the dentist of those duties and makes
available additicnal dentist time, potentially for the production of
greater guantities of dentist-intensive services. Moreover, to the
extent that the assistent can substitute for the dentist in performing
chairside procedures, the production functions for certain specific
oral health services could be changed. Limited data indicate that a
dentist-and-chairside-assistant team, practicing "four-handed" dentis~
try, can in some instances reduce the dentist's chairside time per
service.¥¥ In nearly every case, whether or not the dentist's time per

service is reduced, the use of an assistant lessens the dentist's

fatigue and discomfort. For scme services, however, the dentist's

5hCastaldi, C. R., "Dental Auxiliaries: Dental Auxiliasries: Den-
tistry's Dilemma," Journal of the American Dental Association, 84:1082,
May 1972.

5MAIbid, p. 1080.

*¥For example, see Klein, Dollar, and Bagdonas, "Dentist-Time
Reguired to Perform Dental Operations,” J,A.D,A,., Vol. 35, No. 3, 1 August
1947, pp. 153-160, and Korber, E. in Deutsch Zahnaerztl, (Ger.), March
1966,



Table 2. Percent of Dental Assgistants' Time Spent Performing Various Duties.

Number of Assistants, by Percent of Time Spent

Tuties

Less 80 or

Than 10-19 20-29 30-39 40-4%9 50-59 60-69 T0-79
10 Cver
Appointments and reception 306 568 410 126 Th 79 24 12 7
Business procedures 301 506 295 98 43 39 -- 5 6
Chairside assisting 128 233 303 178 191 288 125 108 78
Taking X-rays 598 210 Ly 10 1 1 -
Processing X-rays 992 369 36 2 1 - - -
Laboratory assisting 594 413 114 o2 12 2 L 1
Ordering supplies 1,179 139 6 1 - -- -- -— --
Maintaining inventory g7k 93 2 -- 1 - -- -
Patient education 822 211 25 2 -- -- - --
Housekeeping and meinternance 706 604 170 27 10 i --
Other 8 35 1k 5 2 3 2 3

5*Biti11inshead, op. cit., p. 217.

25
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chairside time may be increased by utilization of an assistant,
Nevertheless, the net effect of the dentist!'s training or hiring the
first dental assistant seems to be positive in that: (l) some house-
keeping and clerical services formerly done by the dentist become auxil-
iary services done nearly entirely by the assistant and (2) the produc-
tion functions for some oral health services may be changed, allowing

the dentist-assistant team to produce a greater number of those specific
serviceg per team hour,

As the dentist employs additional dental assistants and invests
capital in edditional operetories, there 1s clearly a rapid rate of
decrease in returns to scale, unless the chairside assistants could he
assigned substantial chairside functions, formerly done by the dentist,
that can be done without his participation. The dentist can work with
only cne dental assist and patient at any one time, although having more
than one assistant may allow the dentist to develop some empirical
improvements in scheduling patients and sequencing services., Of course,
to the extent that substantial portions of certain services are delegated
to be performed independently by auxiliary personnel, the production
functions for those services are again changed. The extent to which
this kind of delegation can take place is currently restricted by state

dental practice acts,

The Distribution of Dental Services

An important criterion for evaluating the supply of dental ser-

vices to the public is the extent to which those services are available

54C

Klein, et al, op. cit.
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geographically, Geographic considerations can, of course, be translated
into economic terms il one considers patients' travel costs, lost income
opportunities, and similar expenses. Focusing as they have upon gross
measures of the supply of dentists vis-a-vig the total population of
gtates and naticnal regions, dental manpower studies have historically
avoided the matter of the distribution of dentists' practices and, thus,
of dental services, in smaller gecgraphic areas in which proximity of
dentists' practices is of more practical significance to the consumer,
In order to gein edditionel insight into the way in which den-
tists tend to distritute themselves within a given state, data from a
survey of Georgia dentists in l9665hD were analyzed descriptively and,
to a limited degree, statisticelly in the present study. Table 3 con-
teing the results of the simple descriptive snalysis of the distribution
of dentists in Georgie by county. Thirty-five {22 per cent) of the 159
counties in Georgim hed no dentists to serve their approximately 247,000
residents. Moreover, about 30 per cent of the dentists in the 87 coun-
ties with one to four dentists in 1966 were age 55 or older; only about
50 per cent of these older dentists were expected to be practicing in
1975 and cnly 10 percent in 1985.55 It was observed further that eight
(five per cent) of the 159 counties in Georgia had €2.5 per cent of the

number of dentists in the state and 43.3 per cent of the population.

ShDBoard of Dental Examiners in Georgia and American Association
of Dental Examiners, "1966 Survey of Dentists Licensed in Georgia,™
August 1968, 15 pp.

27 Tbia.



Table 3. Distributicn of Georgia Dentists and Population by County Groupings, 1966,

Percent Percent
Kumber of Number Counties Total Percent Total Georgia Population
Dentists in of in Class Fopulation Resident Dentists Per
County Counties Cless Population in Class Dentists in Class Dentist
0 35 22.0 247,520 5.5 0 0.0 -—-
1.4 87 55.0 1,131,520 25.3 177 149 6,393
5 -9 17 10.5 514,040 11.8 113 9.0 4,shg
10 - 24 12 7.5 603,600 14,1 173 14,0 3,489
25 or more 8 5.0 1,91k%,000 43.3 77T €2.5 2,463

a5
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Thus, while the state's persons-per-dentist ratio was expected to
decrease to the projected U. 8. average of 2,500 by about 1980, the
ratio within the state varied widely, from near 1,400 persons per den-
tist in metropolitan Fulton County to 23,400 in one rural county to
"indeterminately large" in the 35 rural counties with no dentists,
Thus, it is clear that the state or national population: dentist ratio
used so freguently in manpower plenning as a measure of the availabil-
1ty of dental services does not portray sdequately the manner in which
those services are distributed in dentist practices in specific loca-
tions.

On the presumption that dentists might be attracted more strongly
to areas that would afford them greater economic opportunity, two basic
relationships across 159 Georgia counties were examined: (1) number of
persons per dentist versus personal income per person; and (2) total
rersonal inccme versus total number of dentists. Simple linear bivari-
ate regression analyses were conducted for each of these relationships.

Analysis of the relaticnship between income-per-person and persons-
per-dentist ratios for Georgia counties in 1966 yielded a negative cor-
relation between these variables as expected. Also expected was the
relat ive weakness of the relationship indicated by a correlaticn coef-
Ticient of -0.25 and a standard error of the estimate of 3,106 persons
per dentist. The nature of this result can be appreciated in part by
observing that, while the persons-per-dentist ratio varied from 1,396
to 23,400 to "indeterminately large," the income-per-person ratio ranged
only from $1,029 tc $3,401, with most of the 159 counties in the $1,500

to $2,000 range, despite large differences in the population-dentist
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ratio. Thus, per capita persconal income slone appears to reveal little
informetion about the persons-per-dentist ratio likely to be found in a
Georgia county. Similarly, the per capite income figure would reveal
little about the number of dentists likely to locate in & particular
Georgla county.

An analysis of the relationship between the tctal number cf
dentists and the total perscnal income for each of 159 Georgai counties
revealed a positive correlation coefficient of 0.91, with a standard
error of the estimate of 14,06 dentists. Thus, it appears that the
number of dentists attracted to a particular Georgia county is influ-
enced rather strongly by total personal income, ("a measure that reflects
all the Income-producing activities of all the people and is usually con-
ceded to be the most comprehensive measure of the economic well-being
of an area.")56

Although the foregeing results "prove" nothing about the manner
in which dentists tend to distribute themselves, the date do support
generally the private contentions of dentists that economic attractive-
ness is a principal concern in selecting 8 practice location, OFf course
the observation that a particular county hes no dentists in residence
does not mean that dental services are unavailable to residents of the
county. Rather, it appears that dentists distribute themselves to serve
larger (and perhaps more distant) populations in areas of low popula-

tion density and lower incomes, Moreover, had a different geographic

56Drewry, L. A,, "Personal Income in Georgls Counties in 1970, "
College of Business Administration, University of Georgia, Athens, Janu-
ary 1964, p. 1.
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base been adopted for analysis, a somewhat different pattern of dentist
"coverage" might have emerged, In any case, the location of dental
services, in the form of professional practices, is dependent entirely
upon the preferences of individual dentists, influenced substantially,
it appears, by factors affecting the dentist's economic well-being,

It is clear that, while oral health programs and proposals often
are treated as public policy and are considered to he in the public and
political domains, the nature, physicel operation, and distribution of
those programs lie principally in the entreprencursl domain of the in-
dividual dentist. Thus, new programs, such as those providing ancillary
manpower to assist the dentist, mre constrained in that they could be
utilized only in locations in which dentists would have practices.

Programs designed to redistribute primary health manpower through
mechanisms such as financial educational aid to students who guarantee
to serve in manpower-deficient areas are theoretically marginal at best;
however, most have failed further by allowing students to repay their
financial obligations without keeping their practice location commit-
ments. It appears, therefore, that the supply of dental services that
continues to be offered solely through private professional practice
will continue to be distributed among the population according to the

practice location preferences of the individual dentist.

Fees for Dental Services

Fees for specific dental services vary widely, both within

geographic regions and across geographic areas of the United States.57

57Bureau of Economic Research and Statistics, "National Dental
Fee Survey, 1970," Journal of the American Dental Association, 83:57,
July 1971.
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Method used by dentists to set fees for service also very considerably
as is indicated generally by the data in Table k4.

Kesel observed in 1961 that

The soundest method of determining fees is one based on the

value of the service to the patient, the time required to per-
form the service, and the overhead costs of maintaining the
dental esteblishment. The value of the service ... concerns
the opinion of the patient and the judegment of the dentist,

The time and cost factors are tangible and measuratble,...

The dentist must then consider other fectors (including) the
difficulty of the operation ... his experience and skill; his
investment in education; the cost of egquipping an office and ...
purchasing new eguipment ... support for an adequate retirement
program; the degéist's standard of living; and the patient's
ability to pay.

The circumstantial evidence is that dentists, &s physicians,
tend first to set certein personal goels of net income (before taxes)
commensurate with a desired standard of living and & desired annual
level of productive working hours; then to estimate total annual opera-
ting cests and numbers of varicus dental procedures to be performed;
and thus to derive a schedule of "in-line" fees that will produce the
desired net income level.

The pressure of potential governmental and private prepaid and
insurance programs led to American Dental Association to develop a
method "of setting fees yielding a consistent relationship between fees

for different services and yet preserving the integrity of the usual

process of fee determination by the individual dentists."59 The authors

58Kesel, R. G., "Dentel Practice,” in Hollinshead, B.S., The
Survey of Dentistry, op. cit., pp. 132-135.

59Council on Dentel Health, Bureau of Economic Resesrch and Sta-
tistics, American Dental Association, "Study of Relative Values of Dental
Services," Journal of the American Dental Association, 76:117, January

1968.




Table 4. Percentage of Dentists Replying as Indicated to the Question "How Did You Arrive
at the Fees You sre Now Cherging?" By Age of Dentist, 195959A.

Age
All
Method 29 or 65 or Dentists
umder J0-3% 35-39 bo-kh L5-L9 S0-5h 55-59 60-6h T

By charging what other
dentists, of similar
ability, in the commu-
nity charge 59.2 58.6 50.1 4e,8 L2909 35,2 38.4 38.0 31.9 45,9
By charging what patients
seemed to be willing to
pay Lol L1 6.6 7.1 8.8 9.5 11.5 13.0 1k.3 8.2
By aﬂélyging expenses and
time reguired for each
service 33.7 43.8 49,9 52,7 k9.6 57.6 S53.7 S56.4 57.1 48, b
By following published
fee schedule(s) 15.5 1h.2 15,5 13.6 12.5 10,5 11.5 9.7 11.5 14,5
Other 6.7 2.7 1.9 3.1 2.8 2.9 3.2 2.9 2.6 3.3

59ABureau of Eccnomic Research end Statistics, American Dental Association, "Survey of Dentist
Opinicn: II: Dental Bealth Education; Dental Fees," Journal ¢of the American Dental Association, LIX:
340, August 1956.
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of the method rated the "intrinsic values™ of 133 dental services,
These values were derived from "atiributes dentists had acquired through
long periods of professional education, training, and experience.”
They then assumed that
...services that rate high on factors (will) have high fees..,
the dental market is generally orderly and relatively few ser-
vices are "out-of-line"...{thus)...the cg relation between
relative values and fees should be high.

To use the method, the dentist is advised to select a low-fee
service and & high-fee service whose relative value scores are given
in the listing of 133 dental services rated. Having plotted these two
points on the conversion graph shown in Figure 1, the dentist is then
advised to connect the points to produce a straight "conversion line"
to be used to convert relative value points into fees for listed ser-
vices, Thus, as the authors suggested, the dentist can judge whether
or not his other fees are "out-of-line”, and can set all his fee levels
in & "rational" manner,.

It is observed that the relative value method 1s indeed system-
atic, in that it is & step-by-step approach that can be explsined. Yet
its basis remains arbitrary; it assumes linearity among the measures of
relative worth of services, based upon the intrinsic values of dentist
inputs; the relative contributions of the various services in estab-
lishing and maintaining oral health were not examined; and the extent
te which the use of encillary manpower should affect the fee structure

was not addressed., In summary, it appears that the development of the

60n.44.

61Ibid.
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dentist's fee sgtructure remains largely a funetion of the desires and
Jjudgment of the individual dentist, releted only indirectly to either
the contributions of services to oral health or to the actual costs of
delivering dental services.

The dental profession seems to recognize the need for improve-
ment of the means used to determine fees for services. The perspective
for "improvement" is, of ecourse, important. Kesel, for example,
observed that:

The construction of a single upper denture takes about five
times as much of the dentist's productive time as the adminis-
tration of & prophylaxis. Yet, based on fees reported in 1956,
denture procedures produced a financial return 20 to 30 times
greater.... However, the dentist who renders & service that
prevents the occurrence or arrests the progression of a disease,
thus obviating the need6for extensive repalr, is entitled to at
least a comparable fee, 3

Kesel's argument seems to imply that fees for relatively inex-
pensive disease-preventive dental services should be increased. Indeed,
he propeses further, "extensive public education will be necessary to
develop the sppreciation of healthy teeth in a healthy mouth that is
needed to ensure fees that are commensurate with the services ren-

6h
dered, " Keselts point of wview appears to be popular within the
dental profession, especially in respect to fees for services in the
disease-preventive category. As was noted earlier, the principal source
of disease-preventive services in the dental practice is the dental

hygienist (or other ancillary with similar skills). Dental hygienists

are predominantly salaried employees of dentists, although some also

63Kesel, op. cit., p. 135.

61‘LI'bid.
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receive commiseions on services they provide. Yet, Kesel proposes that
relatively high dentist fees be charged for the relatively low-cost
disease-preventive services provided essentially independently be ancil-
lary personnel., In his argument, Kesel discussed neither the view that
meny disease-preventive services are ancillary, reguiring neither the
dentist's time nor his skills, nor the effect his propcsals might have
on making such services economically available to the public. Neverthe-
less, dentists continue to charge substantial professiongl fees-for-
service for this category of dental health care, to some extent in keep-
ing with Kesel's basic philosophy. The "usual, reasonable, or custom-
ary" professional fee-for-service structure remains virtually unchal-
lenged as the mode of payment end compensation for all services performed
within the private dental practice.

The "supply philosophy" underlying the traditiocnal derivation of
fee schedules from dentists' attributes (e.g., disutilities of "long
periods of professional training") appears to be accepted widely not
only by the dentel profession, but also by the public., As 1s true of
most other health services, it is far easier to describe and attach
values to inputs of the dental services system than to define and evalu-
ate the worth to the consumer of the outputs of the system. Adoption of
e "demand philcsophy” of the worth of system outputs as a basis for
pricing clearly would require extensive public education concerning the
nature and magnitude of opportunity costs of alternative preventive-
therapeutic treatment combinations. That such an educational task
would be formidable is borne cut by historical and current public atti-

tudes toward even the most elementary end inexpensive dentael self-care,
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dietary, and supplementary fluoridation efforts. The task would, of
course, be compliceted further by the fact that the dentsl care services
that probably would make the greatest contributions to improved oral
health also are the services that could be performed most economically
and would reguire the lowest professional skill levels, Thus, not only
might the public resent paying more for relastively low-cost services,
despite their relatively high "worth," but alsc the impact upon the
dental profession could be so traumatic thet s strictly rational "demand
philosophy" of pricing might be intolerable to the profession.

It is concluded, therefore, that the present supply philosophy
will continue to be dominant as & basis for fee determination within
the dentel profession. Moreover, until different state and national
governmental controls and programs are initisted, the dental profession
will continue to operate with an exclusive legal franchise as the sup-
plier of all dental health services, but without the price controls
typically present for government-spcnsored natural monopolies (public
utilities). Within geographic regions, coilusive guasi-oligopolistic
pricing of dentel services probably will continue, with the supply

philosophy &s its prinecipal Jjustification.

Summary of Trends in the Supply of Dental Services

An attempt has been made in this chapter to describe the nature
and some of the characteristics of dental practice that affect its cur-
rent and projected status as the principal source of dental services in
the United States, The dental practice has been characterized as an
independent professional enterprise in respect to which the dentist-

owner may select its location, determine its service mix, set the prices
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for services, establish its staffing levels, decide -- to some degree --
the services a patient will receive and which patients he will serve,
and determine the schedule and total hours of operation. The private
cdental practice 1s, simultaneously, virtually the sole planned source
of oral health services for the civilian, non-institutional population
of the United States.

Dentists appear to offer a service mix directed principally at
intervention ex post factc in oral disease processes. Preventive oral
health services, including prophylaxes and topical fluorilide application,
account for about 16 percent of dental services provided in the private
practice; restorations, extractions, prostheses, and oral surgery acccunt

65

for most of the remsinder of services typically provided. Because of
the reletively short durations of most preventive procedures, they
account Tor an even smaller proportion of total personnel time devoted
to all dental services within the dentist's practice.

Dentists' practices typically are located in urban or suburban
high-density population areas whose economic health is good. Dentists
do not distribtute themselves uniformly among the population or in areas
of low total personal income., Thus, persons seeking dental services in
dentist-deficient areas must either incur additional costs in traveling
to areas of greater dentist availability or forego dental treatment.
Prospects for improving the distribution of dentists' practices among

the population through voluntary incentive programs seem dim, Long-

term economic and culturel disadvantages seem to outweigh short-term

financial incentives.
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Douglas, et al, op. cit., p. 365.
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It appears thet the total supply of dentists will increase
marginelly over the next ten to fifteen years, roughly in proportion
to projected population growth. Even substantial changes in dentsal
school enrcllments would have only marginal effects on the total den-
tist supply and would not be expected to affect the distribution of
dentists sppreciably., Moreover, the costs of producing dentists --
estimated at near $67,500,000 (exclusive of facilities costs) to pro-

duce 3,200 graduates in 1963 - 6&,66’67

-- borne directly or indirectly
by the public already are increasing at an accelerating rate, due
principally to annual salary increases of faculty and staff. Further,
even if increasing the dentist supply substantially were feasible and
desirable, that supply is inelastic. A seven-year lead time to estab-
lish & new or greatly-expanded dental program does not appear to be
unusual.

Increased use of ancillary dental personnel within the dental
practice 1s proposed by numerous health professicnals and health agen-
cies as the principal means by which the supply of dental services will
be increased to keep pace with expected increases in demand for such
services, Although, hypothetically, less expensive and more elastic
supplies of specific kinds of ancillary personnel can be substituted

for the more expensive, less elastic supply of dentists, there are g

number of practical difficulties associsted with implementation of

66U. 3. Department of Health, Education, and Welfare, Health
Menpower Source Book, op. cit., p. T2.

67Am€rican Association of Dental Schools, Cost Study of Dental

Edueation, op. cit., p. 10.
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such a theory. First, a large number of dentists do not now employ
traditional dental assistants cr hygienists -- ancillary personnel who
have been shown to contribute positively to the dentist's practice for
many years. Many of the same dentists had nc plans tc hire such ancil-
lary personnel, even if they were readily available. Secondly, the
kinds of ancillery personnel that could potentially make the greatest
contribution to production of services in the dental practice appear
also to pose the greatest threat to the dental profession, from the pro-
fession's point of view. TFear of independent licensure of and competi-
tion from expanded-function suxiliaries probably will delay their
becoming a significant factor in the production of dental services, At
best, the roles of such ancillaries are likely to be limited severely
by states' dental practice acts, representing the views of state dental
societies., And, thirdly, it seems unlikely that the economies inherent
in the preduction and use of expanded-function ancillaries will be
passed on to the consumer-patient. Indeed, some dentists indicate that
there is a tendency to want to increase fees at & more rapid rate than
previously beceuse of "increased practice expenses" asscciated with
hiring ancillary personnel, despite potential economies to the dentist
under existing fee structures.

Dentist group practice, for reasons discussed earlier in this
chapter, may offer certein convenience and econcomic advantages to den-
tists who aflfiliate in such practices. It seems unlikely, however,
that the supply of dental services could be increased significantly
through increased emphasis on group practice. Production functions for

dental services would be largely unaffected by such arrengements. And,
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indeed, it would not be unreasonable to expect that the supply of
services might be reduced somewhat by group practice affiliations in
which dentists agree to "cover" for each other to allow individual
dentists more free time.

It is concluded from the observations and analyses of this chap-
ter that the nature, magnitude, and distribution of dental services
produced virtuelly entirely through the private dental practice will
change only marginally in the next cne to two decades, Proposalsg to
modify the nature of dental practice through use of new kinds of ancil-
lary personnel or group practice organizations and to increase the sup-
ply of dentists seem to offer few significant advantages., It is impor-
tant, therefore, to examine the projected requirements for oral health
services in order to design and evaluate alternative dental manpower
and dental services strategies in respect to their costs and effects on
those reguirements. In the next chapter, the nature and magnitude of

oral health services reguirements will be examined,
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CHAPTER IV

REQUIREMENTS FOR LENTAL SERVICES

It is important to define and to distinguish hetween the need
and the demand for dental services for several reasons. First, it is
toward alleviation of need or accommodetion of demand that most dental
menpower programs are said to be directed., Secondly, there is a sub-
stantial difference between the megnitudes of the problems represented
by estimates of need and demand. Thirdiy, there isg wide diversity of
opinion a&nd there appears to be scme confusicn in the literature con-
cerning means of measuring or estimating need and demand and of con-
verting such estimates into requirements for manpower programs, The

feollowing discussion is addressed to clarification of these issues.

Need for Dental Services

Need, in the context of dentel health, has come tc mean some-
thing more then strict necessity of treatment for survival, It has
become, in & sense, & normative assessment -- usually by dental pro-
fessionals -- of the manner in which the consumer should beha;e vis-a-
vis the increasing availability of technically- and economically-feasible
dental care services, This view of need is not iInconsistent with the
increasingly popular notion that health care programs should be designed
to improve not only morbidity and mortality rates but also the "quality

of life"™ for all citizens. For example, the orthodontist might define

a5 8 legitimate need the opportunity to have one's teeth straightened
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for sesthetic purposes, Certain consumers would agree; however, & number
might be perfectly satisfied with missligned teeth. Most dental prefes-
sionals now ldentify meintenance of the natural teeth as a health need
without question. Yet there are a large number of consumers who sppar-
ently prefer systematic extraction of their teeth in the helief that the
eventual purchase of dentures would be more economical and guite adequate
for their purposes; they do not "meed” their natural teeth (or the ser-
vices asscciated with their maintenance) for survival or for sccial
purpcses, from their point of view.

Thus, it appears that the dental professional would Judge that
virtually all services currently offered by licensed dentists (and their
auxiliaries) are designed to eliminate or alleviate some legitimate
dental 'need."” The consumer's view appears to be somewhat differently
oriented. If, however, the consumer were "educated"” to share the dentsal
profession's views, he might redefine his perceived needs. To some
extent, then, the nature of dental '"need" is determined by a set of
expectations derived through indoctrination of the professional and the
consumer through Tormal dental education and public health education.

Of course there are a number of kinds of dental disorders that
can cause severe pain or physical discomfort, that can lead to dis-
figurement and emotional discomfort, and that can affect one's physical
and mental health directly and indirectly by contributing to infectious
disease, poor eating habits, or malnutrition. ©Some of the most common

oral discrders are discussed in the following parsgraphs.
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The Nature of Dental Disease

The major dental disorders which form part of the need for dental
care may be classified generally as dental caries, periodontal disesse,
orthodontic problems, oral clefts, and oral carcincma. Another compo-
nent of need which is interreleted with these categories of dental dis-
orders.is rreventive dental care, which can preclude the occurrence or
intensity of certain disorders, and is therefore judged to be a need of
somevhat different character then are the other categories.

The first component of the {dental) problem, the high attack
rate of dental diseases affecting almost the entire population, would be
enough to present a formidable obstacle, since these diseases begin
early in life...and become progressively more severe with sge., This
factor is complicated by the irreversible and cumulative nature of most
dental diseases, which do not heal spontanecusly and cannot be cured by
advice or prescription. The widespread failure to seek adequate treat-
ment, the second aspect of the problem, therefore results in the accu-
mulation of a staggering backlog of untreated dental disease existing
in the population at any one time.68

Dental caries, the most frequently-occcurring oral disorder, is
said to occur in about 95 percent of the population. It was estimated
that, in 1960, the 180 million persons in the United States had sccumu-
lated at least 700 million unfilled cavities. Armed Forces recruits

69

were said to have shown an average of over thirteen caries each,.

68Young, W. C., op. cit., p. 5.

69Ibid, pp. 5, 6, 1k,
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The twenty primary teeth which btegin to appear during the first
year of life and which are &1l present usually by age three, are subject
to decay even before all twenty teeth have appeared. The rate of decay
in the primary teeth usually increeses until the number of primary teeth
is reduced through exfoliation, beginning at asbout age six. During this
period of development, the average number of teeth decayed, indicated
for extraction, or filled appears tc be between three and eight, depend-
ing primarily upon the level of fluoridation in the water supply.TO

Bome of the implications of high levels of caries are most
dramatic in children from ages five to twelve, During this period,
both the primary and the permanent teeth are present and are subject
to caries. The loss of primary molars prior to natural exfoliation, can
result in & shifting and melpesitioning of the erupting permanent teeth.
Such malformations can then result in & number of more serious dental
disorders.

Although the consequences of early untreated caries attacks in
children are clearly serious, and are substantiated in & number of pub-
licetions, the permanent teeth are subject to caries attack as long as
they are in the mouth. TFigure 2 illustrates the persistent nature of
dental caries and thelr effects. The measure of oral condition used in
the illustration is the number of decayed, missing, or filled teeth per
perscn (DMF rate) for two schools and three adult populations in fluo-
ridated and nonfluorideted areas. Although the results displayed in
the figure are not conclusive, they do seem to depict rather well the

continuing problems associated with dental caries and the apparent

tpia, p. 1b.
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dramatic effects of fluoridation as & preventive measure. That
fluoridetion can apparently reduce the DMF rate by fifty percent is of
itself significent, and is supported by & number of other studies to be
discussed later,

Teeth which survive attacks by caries are subject to subseguent
indirect attack through disorders of the supporting tissue, ranging
from mild inflammation of the gum around the upper part of the tooth
(gingivitis) to severe destruction of the supportive tissues, the peri-
odontal membranes tissues which support the teeth itself, and the alve-
olar bone in which the teeth are set. Available data indicate that
about half the population is affected by serious periodontal disease by
ege Tifty and almost all the population is affected by age sixt;y—fi\.re.?1

A survey of periodontal disease and its effects on tooth mor-
tality was conducted by Pelton, Pennell, and Druzina in 1954 among
beneficiaries of the U. S. Public Heslth Service. Figure 3 illustrates
the relative proportion of teeth indicated for extraction for various
age groups by the reason for extraction. Periodontal disease is seen to
account for about half the extractions over all ages, while above age
forty-five, about eighty percent of extractions were apparently the

72

result of pericdontal disease.

TlM‘arshall-Day, C. D., "The Prevalence of Periodontal Disemse,”
Journal of the American College of Dentists, Vol. XXT, September 195k,
pp. 312-31k, in Young, W. O., op. cit., p. 16.

TPpenmell et al, op. cit., p. bhl,
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Diffieculties associated with the configuration and alignment of
the teeth can range from simple deviations which are merely unpleasant
sesthetlcally to severe deformities and meloccluslons. Although few
epidemiological data are avalilaeble regarding the prevalence of ortho-
dontic disorders, Young indicates that estimetes range from twenty to
eighty percent in children. Young Jjudged that approximetely half the
school-age population need some kind of orthodontic treatment and about

3 14

one child 1n five probably has & severe orthodontic problem.
appears that a great deal of the concern about corthodontic discrders
centers arocund the reascnable conjecture that the psychological impact
of disfiguring malformations can be extremely serious, especially during
childhocd,

Cleft lips and palates esccount for about thirteen percent of
birth defects in the United States. Treatment of these disorders gener-
8lly requires the involvement of a number of dental and medical special-
ists and professionals in the sociael and behavioral sciences.r(lL

In 1954, about one of every forty deaths caused by carcinome wes
attributable to oral cancer. The incidence of oral cancer as estimated
by Dorn and Cutler ranges from about five new cases per year per 100,000

persons in femsles and twenty-two per 100,000 in males.75 Martin

"3Young, op. cit., p. 16.

Tuﬂagan, T. L., "The Prevalence of Oral Disease," The Practice
of Dental Public Health: Proceedings of the Fourth Workshop on Dentsl
Public Health, Cbjectives, end Evaluation of a State!s Dentel Program,
Ann Arbvor: University of Michigen, 1956, p. 88.

75D0rn, H. P. and Cutler, 8, J., Morkidity from Cancer in the
United States: Part I: Variation in Incildence by Age, Sex, Race, Maritel
Status, and Geography, Public Health Monograph No. 29, U, S. Government
Printing Office, Washington, 1954, 121 pp.
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reported in 1949 that in cases in which a dentist detected a suspicious
lesion, an average of only three weeks elapsed before the patient
received treatment from a physician. In those instances in which the
lesion was not detected first by a dentist, an average delay of seven
monthe occurred before treatment was initiated.76 The relative case

of oral examination makes the role of the dentist a significant one in
respect to the early detection of orel carcinomas. Apparently about
thirty percent of cancerous oral lesions are curable if they are
detected and treated early, while only one-fourth of all patients who
T

have oral cancer detected survive for as long as three years.

Caries, Periodontal Disease, and Edentulousness

The most predominant cral diseases, as was indicated in the previ-
ous section, are caries and pericdontal disease. These two categories
of oral disease and edentulousness, the principal result of these
diseases, also account for virtually all the services provided by the
general dentist and his ancillary personnel. Both these categories of
oral disease are more or less irreversible, cumulative, eventually affect
virtually the entire population, do not heal spontaneously, and cannot
be cured through advice or prescription. PFublic spathy, lack of infor-
mation and misinformation about oral disease control, slow rates of
adoption of available passive preventive measures such as water fluori-

dation, and failure or inability to seek adequate treatment have resulted

T6Hay'es, M., Mouth Cancer and the Dentist: A Monograph for the
Practicing Dentist, Ameriean Cancer Society, Chicego, 1949, p. 10.

TT”Early'Recognition of Intrasoral and Feacial Cancer," Cancer
Bulletin, September-October 1955, pp. 82-8L,
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in accumuilation of a large and growing national backlog of untreated
dental disease,

Although the precise eticlogies of caries and periodontal disease
are not fully understcood at the present time, the most widely-accepted
explanaticns involve the accumulation of matter on and around the teeth
that allows the growth and concentration of certain forms of pathogenic
bacteria to actuate and sustain the disease processes. The formation
of caricus lesions also involves the susceptibility of the tooth sur-
faces to attack by these bacteria, a factor that is affected signifi-
cantly by diet and the ingestion or topical application of fluoride
compounds.78

Jt appears that the incidence of both new caries and new periodon-
tal disease could, theoretically, be reduced to a negligible level
through either neutralization of the proper pathogenie bacteria or
effective mechanical or chemical removal of plaque, the growth medium,
before harmful concentrations of the pathogens could form to attack
the teeth. Although research to develop anti-pathogen vaccines is
reported to be widespread, effective passive anti-pathogen measures are
not yet available.

There are available, however, effective personal means of
removing plaque daily that are saig to be efficacious in preventing
both caries &nd pericdental disease. These newly-developed teeth
brushing and flossing techniques in conjurnction with use of fluoridated

dentifrices and periodic professional cleaning of the teeth and topicsel

78National Center for Health Statistics, '"Decayed, Missing, and
Filled Teeth in Adults," Series 11, No. 23, U. 5. Dept. of HEW, Washing-
ton, 1962, p. 22.
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applications of fluoride compounds are said to prevent effectively the
formation of hoth caricus lesions and periodontal disease. Unfortu-
nately, however, this approach requires unusually conscientious, active,
and proficient use of these technigues by the individual. Moreover,

one is not likely to be instructed properly in the use of these some-
what inconvenient and difficult techniques, nor is he likely to apply
them regularly, unless he already is & participant in a program cof
reguler professional dental care.

The prevalence and recurrent nature of both caries and perio-
dontal disease tend to cause even the most modern and expensive dental
services technigques to be 1ittle more than palliative measures. With-
out means to prevent effectively the recurrence of dental disease
either through pasgsive measures or effective promotion of personal oral
disease control measures, it seems likely that levels of oral disease
will continue to rise, Examples of this phencmenon are illustrated in

Chapter VI,

Demand for Bental Services

Consumer expenditures for dental services rose from about 962
million dollars in 1950 to 4.4 billion dollars in 1970, accounting for
sbout 10 percent of all health expenditures in the United States
throughout that 20-year period. Dental services expenditures repre-
sented about 0.51 percent of total consumer expenditures in 1950, 0.60

to 0.68 percent through 1969, and 0.7l percent in 1970.79

79Bureau of Eccnomic Research and Statisties, "Expenditures and
Prices for Dental anéd Qther Hegslth Care, 1935 to 1970,'" Journal of the
American Dental Associaticn, 83:1334, December 1971.
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Despite this history of substantial national expenditures on
dental care services -- and in other health services areas -- the theory
and empirical analysis of demand for specific health services are not
yet well-developed. Clearly, however, appreciaticn of the factors
affecting demand for dental services is requisite to formulation of
national dental health policies. It is known that a very large backlog
of dental disease is accumulating among the population.* Yet, calcula-
tion of dentel "need" is, to some degree, academic if the consumer is
unable or unwilling to purchase dentel services to alleviate his '"need."
Account should bhe tmken of existing patterns of payment for dental
services and their impacts on utilization of dental services, Even if
there were a large gquantity of dental services avallable, many consumers
might be deterred from using dental services by & relative shortage of
money or by traditions, habits, customs, and education. Thus, gquestions
related to determining "required" numbers of dentists and ancillary
personnel are (or should be) quite sensitive to considerations affecting
demand for specific services provided by dental personnel., It is rec-
ognized further that projections of income and price effects will con-
tinue to be implied, if not carried out explicitly, in dental health
planning efforts.

A number of authors have conducted empirical studies that give
some insight intc the demand for dental services that can be useful in
examining aliernative health and manpower policies. To the extent that
empirical studies yield direct or circumstantiel evidence concerning

the effects of prices, income, and other factors on the quantities of

¥See pp. 110, 172, 1T73.
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dental services demanded, projections of the general effects of these
factors can be prepared and evaluated with improved confidence.

The purpose of this section of this chapter is to attempt to
describe some empirical findings and points of view about demand for
dental services that are relevant to dental health planning and policy
formulation.

Determinants and Measures of Demsnd

One of the principal problems confronting the health services
researcher in analyses of consumer demand for dental services is
development of adequate measures and identification of relevant deter-
minants of demand. The predominant demand measure adopted throughout
the literature is expenditures for dental services. Although the mone-
tary unit provides & common measure for comparison of dental services
expenditures among families and individuals, it has a number of short-
comings as a measure of use of dental services. The most critical inade-
guacy of expenditures as a measure of use 1s its sensitivity to varia-
tions in the price of each dental service.

Charges for a particular dental service can vary considerably
for a number of reasons. Approximately eight percent of the dentists
responding to & 1959 dentist opinion questionnaire admitted charging
"what patients seemed to be willing to pay.”SO A "sliding fee scale™"

is not unusual, a number of dentists admit privately. Thus, as Andersen

80Bureau of Economic Research and Statistics, American Dental
Asgociation, "Survey of Dentist Opinion: II: Dentel Health Education;
Dental Fees," Journal of the American Dental Association, LIX: 3Lo,

August 1959,
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has pointed out, "expenditures as indicators of use are positively
hiased for high income families and negatively biased for low income
families.”Bl

Dental care prices also very substantially smeng and within
geographic regions.82 If doller expenditures were usecd as messures of
the quantities of dental care services demanded, persons in high-fee
areas would appear o use greater guantities of services -~ and in low-
fee aremes, smaller guantities of services -- than they actually consume.

Because of limitations on the kinds of data currently svailable,
continued emphasis upon total expenditures tends further to divert atten-
tion from the health services mix that is demanded, Nevertheless, expen-
diture datsa used ag surrogate demand measures throughout the current
literature are aggregate data. Thus, little is known, even on an
expenditure basis, about gquantities of specific health services utilized
by the public.

Despite the shortecomings of expenditures as a measure of the use
of dental services, some useful insights about the nature of that demanc
were obtained through review of research that incorporates the expendi-
ture approach, Additicnal information about the character of demand for
dental services was found in reports of research based upon survey
approaches. The most useful findings of several of these studies are

summarized in the following paragraphs.

8lAndersen, R., op. cit., p. 22,

82Bureau of Economic Research and Statistics, American Dental
Agsocigtion, "National Dental Fee Survey, 1970," Journal of the Ameriecan
Dental Association, 83:57, July 1971.
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Using cross-sectiocnal date from the July 1958 health services
survey of the Health Information Foundation and the National Opinion

83

Research Center, University of Chicago, Feldstein conducted multi-
variate analysis studies of health care expenditures among groups of
similar families, He examined the effects on dental services expendi-
tures of mean family income, mean age of family head, percent of fami-
lies with one or more members mge 65 or older, percent of families with
cne or more members under five years of age, mean Tamily size, percent
of families living in urban areas, and dollar value of free or reduced
care, These explanatory variables yielded a multiple correlation coef-
Ticient of 0,71, accounting for about 50 percent of the variation in
Tamily dental expenditures. When the data were transformed into loga-
rithms to account for nonlinearities, the multiple correlation coeffi-
cient increased to 0.76, and the independent variables were shown to
account for 57 percent of the variations in expenditures. In both
cases, most of the explained variation in dental care expenditures was
accounted for by family income.g'u'L Table 5 depicts elearly not only the
strong effects of income on dental expenditures, but also the marked
difference in income effects on dental services expenditures vis-a-vis
expenditures on other health services.

The income effects derived from the arithmetic and logarithmic

versions, respectively, of both the simple and multiple regression

83Feldstein, P., "Demand for Medical Care," in The Cost of Medi-
cal Care, Vol. 1, American Medical Association, 1964, pp. 69-72.

BLIbid, p. 69.



Table 5. Family Income Effects on Selected Health Care Expenditures,
Derived from Simple and Multiple Regression Analyses.,¥

SIMPLE REGRESSION MULTIPLE REGRESSION
Arithmetic($) Togarithmic(%) Arithmetic($) Togarithmic{%)
DENTAL EXPENDITURES 0.0104 1.4030 ¢. 0080 1.1657
Drug Expenditures 0, 0008 0.2173 0.0007 C.1661
Physician
Expenditures 0. 0080 0. 4826 0.0081 0.5582
Hospital
Expenditures 0.0036 0.1135 0.0079 0.5082
Health Insurance
Expenditures 0.0082 0. 7680 0.0092 0. 728k

*Adapted from Feldstein, P., op. cit., p. 75.
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approaches are of a similar order of megnitude. In the arithmetic
models, the simple and multiple analyses yielded coefficients of
approximately 0.008 and 0.010 {actually lower limits of the income
coefficients)., Thus, in the arithmetic case, an increase in family
income of 1,000 dollars would be expected to yield an increase of at
least 8 dollars in family dental expenditures. In the logerithmic
models, the analyses yielded lower limit coefficients of about 1.4 and
1.2, respectively. Thus, in the logerithmic case, an increase in family
income of about 10 percent would be expected to yield an increase in
dental services expenditures of at least 12 percent.

Unfortunately, Feldstein was not able to Include & price vari-
able in his analyses because of unevailability of appropriate data,
As a result, his explanastory models are not "true" demand functions in
the usual sense, since it was necessarily assumed that unit prices of
services were the same for all families., And, of course, Feldstein's
cross-sectional data ostensibly yield measures of expenditure differ-
ences among families with different characteristies -- not changes in
expenditures of femilies whose characteristics change. Nevertheless,
despite these shortcomings, Feldsteints findings lend substantial sup-
port to the assertions that the demand for dental services is highly
income-~-elastic; that income is & much more predominant determinant of
dental services demand than any other factor except, perhaps, prices
of dental services; and that these large income effects on expenditures
are relatively unique amcng U. 8, health services.

Implicit in Feldstein's findings 1s the suggestion that levels

of dental care for low income families are substantially lower than
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for middle and high inccome families, That implication is supported by
White, who directed a 1964 National Center for Health Statistics survey
of 42,000 households and 135,000 persons.85 White observed that

Behavior with respect to dental care exhibits a clearer

pattern of correlation with income levels than for med-

ical services, largely because it is less affected by

health insurance and welfare programs.

...Children in the highest income group received dental

care at a rate three to four times that received by those

in the lowest income families, Substantial differences

in the rate of dental visits b§6family income level con-

tinue throughout the age span.

White's findings are summarized in Figure 4, which displays
annual numbers of dental visits per person by family income and age.
White's survey datae also contained some information about the general
nature of the service mix at the income extremes, He found that the
most freguently used dental services among higher inccme families were
restorative, prophylactic, and orthodontic procedures. Among lower
income families, extractions and periodontal treatment were sought
with the greatest frequer:u:y.87

Another ma jor guentitative research effort involving demand for

dental services was the 1968 study by Andersen.88 He hypothesized a

85White, E. L., "A Graphic Presentation on Age and Income Dif-
ferentials in Selected Aspects of Morbidity, Disability, and Utiliza-
tion of Health Services," Inquiry, V:18, March 1968.

86Ibid, . 23.

BTWhite, op. ¢it., p. 25.

88Andersen R., "A Behavioral Model of Families' Use of Health

Services,” Center for Health Administration Studles, The University of
Chicago, Research Series 25, 1968, 111 pp.
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three-stage behavioral model of health services utilizatlicn, consisting
of predisposing, enebling, and need components. He hypothesized fur-
ther thet the contribution of the predisposing and ensabling components
would be greatest for dental services, since these services may be
deemed "lemst urgent or necessary" and the family hes most discretion
in choosing alternative actions. Andersen developed relative value
measures for certamin of the health services in his study; however,
beceause of date limitations, he chose to use actual dellar expenditures
as 8 surrogate measure of dental services utilization by families., The
date for the study were derived from & 1964 national social survey of
2,367 families conducted by the Health Information Foundation and the
National Opinion Research Center of the University of Chicago.

Andersen found that, while physician services were used by 90
percent of the families, dental services were used by about 59 percent

89

of the families. He also found no significant correlation between

families' use of dental services amd utilization of any other category

20 Uging an approach developed by Songquist and

of health services.
Morgan called "autometic interaction detector,”9l Andersen divided the
sample of families into a mutually exclusive series of subgroups through

a series of dichotomous splits. At each stage, the splits were made

for those independent wvariables accounting for the greatest differences

89Andersen, op. ecit., p. 28.
9OIbid, p. 29,

9lSonquist, J. and Morgan, J., "The Detection of Interaction
Effects,” University of Michigan, Ann Arbor, Monograph 35, 196k,
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in dental expenditures., Analyses of variance at each split then were
used to determine remaining splits until no further differences in
expenditures could be accounted for. The general structure of the
analysis and preoporticns of explained variance at each stage are sum-
marized in Figure 5. It is seen that the "predisposing' variables
accounted for about 16 percent of the variation in families' expendi-
tures, the "enabling'" variables about two percent, and the "need"
components none., Andersen indiceted that, if the effects of income
(an "enabling" variable) are partialled out, much of the explanatory
effect of the predisposing variable; iz eliminated. Thus, although
Andersen's work provided some useful insights into the general nature
of families' use of dental services, the analysis method he chose
seems to have yielded little new information about the specific nature
of dental services demand. He did confirm, in an indirect way, Feld-
stein's finding that income is an important determinant of dental ser-
vices expenditures.

In a 1970 follow-on study of the same data, Andersen and

92

Benham” ™ examined more closely the relationship between family income
and health care expenditures. Although this study emphasized physician
services, the authorst! findings corroborated those of Feldstein in
respect to income effects on expenditures for dental services. Their
simple’and multiple regressicn analyses produced dental expenditure

"income elasticities” of 0.83 and 1.24. They found, moreover, that

the income elastiecities of dental expenditures were reduced to about

92Andersen, R. and Benham, R., "Factors Affecting the Relation-
ship Between Family Income and Medical Care Consumption," University
of Chicago, 1970, 27 pp.
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0.61 and 0.99 when urben-rural location, race, family structure and
size, and similar soclodemographic variaebles were taken into account.
An importent implication of this finding is that simply making avail-
able additional dollars for certain depressed areas would not neces-
sarily assure that consumption of dental health services would increase
proportionately. Again, however, Andersen and Benham were not able to
teke into account the effects of prices of dental services,

The Andersen, Benhem, and PFeldstein studies emphmsized the
effects of incomne differences among families on families' dental
expenditures within specific study years. Changes in specific families!
expenditures from year to year were not examined. Thus, these authors!
findings indicate simply that families whose incomes were relatively
high seemed to spend proportionately slightly more con dental services
than low income families in the study years. These studies provided
no informetion about the kinds of dental services purchased or at what
prices they were purchased by which families.

Qualitative Determinants of Demand

Exemplary of gualitative survey epproaches to analysis of dental
services utilization was the 1960 report of Friesberg and Treiman.93
Using datae from a 1959 National Opinion Research Center survey of pub-
lic attitudes and practices concerning dental care, the authors sum-

marized interview information obtained from 1,862 families. Their

principal findings are summerized as Follows:

93Kriesberg, L, and Trieman, B., "Socio-economic Status and the
Utilization of Dentists' Services,” Journal of the American College of
Dentists, September 1960, pp. 147-6h,




-- 66 percent of the respondents who had gone to the
dentist had done so because they helieved they needed
treatment for scme active oral disease process; 30
percent who went tc the dentist went for diagnostic

or prophylactic services,

-- 23 percent of all respcondents who thought they
needed dental care during the previcus year had not
visited the dentist.

-- 34 percent of persons with incomes less than $2,000,
48 percent with incomes of $2,000 to $5,000, 62 percent
of persons with incomes of $5,000 to $7,500, and €9
percent with incomes over $7,500 had visited the dentist
the previous year, excluding edentulous persons,

-- Public knowledge about oral disease processes and
efficacy of dental treatment did not help explain the
relationship between sociceconomic position and going
(or not going) to the dentist.

-- Persons with incomes under $5,000 are more likely
to live in smaller rural areas and are less likely to
go to the dentist when they perceive that they need
dental care,

-- EBarly dental training snd care in childhood affect
significantly the tendency of adults tc visit the dentist
preventively and for treatment of disease.

The implications of some of these general qualitetive findings

for health planning and policy formulation will be discussed later in

93



the context of alternative dental manpower strategies.

Effects of Dental Prices

Knowing the effects on consumer demand for various kinds of
dental services of changes in the prices of those services could be
useful in projecting the effects of dental health policies that change
the prices of specific dental services, Research to generate such
information probably would have to be based upon data reflecting dif-
ferent levels of utilization of specific dental services by similar
individuals who are charged different prices for the same services,
Such date are not now available and may be difficult tc obtain for
several years.

Although the studies already cited suggest that the demand Tor
dental services mey be more income-elastic than is the demand for eny
other category of health services, during the period of rising con-
sumer income from 1935 to 1970, expenditures for hospital and physician's
services rose at a greater rate than did expenditures for dentists!

oL

services, It is possible that a part of this apparent inconsistency
is explained by the wvery small role played by insurance and prepaid
health plans for dental services vis-a-vis other heslth services,
Since the consumer is not "insulated" from direct payment for dental
services, it appears that the more direct effect of dental services

prices could tend to depress somewhat the effect of high income elas-~

ticity derived irrespective of price. Thus, since the proportion of

9LLBumaaxu of Economic Research and Stetistics, American Dental
Associetion, "Expenditures and Prices for Dental and Other Health Care,
1935 to 1970," Journal of the American Dental Association, 83:133%,
December 1971.




95

total consumer expenditures asllocated to dental services varied

irregularly from 1956 - 1969 between 0.62 and 0.68 percent,95

perhaps
some cther factor -- possibly rising dental prices -- kept the "net
income elasticity” of dentel expenditures near unity.

From a somewhat different perspective, it seems reasonable to
guspect that dental services demand may be largely unaffected by
nominal year-to-year dental services price changes. The general
unavallability of dental services price information, except through
word of mouth or at the time of a dental visit, may yleld relative
insensitivity to changes such &s the three to nine percent annual
dental price increases of the last decade.96 Moreover, almost all
dental visits appear to be accounted for by individual recognition of
oral conditions that need urgent treatment or pre-scheduled diagnostic-
prophylactic visits. Both of these circumstances are characterized by
the consumer’s referral to or seleection of a single dental practice
with & "good reputation" as the source of treatment., Thus, there is
little apparent "shopping around" for sources of treatment on the basis
of price, It appears, therefore, that, although the consumer may be
awvare of the relatively "high" prices of dental serv:i_ces,gr (in view
of relatively low consumer priority for those services) he may, at the
same time, be insensitive to short-term changes of the magnitude

described earlier.

P Tbig, p. 1335.
Xria, p. 1337

97Friedson, E. and Feldman, J., The Public Looks gt Dental Care,
Health Information Foundation Research Series 6, New York, 1958, p. 12.
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Dramatic changes in dental prices would, of course, be expected
to generate substantial changes in dental services demand. The large
national backlog of dental disease that consumers recognize as "exis-
tent, but not urgent" at current prices and income levels98 could be
converted intc demand if effective prices were lowered enough.

Examples of substantial increases in demand resulting from large
reductions in effective prices of dental services are found in the

99

and a state Medic-

aid program that included dental services benefits.loo In the union-

experiences of an employer-union welfare progrem

employer program, demand for prosthecdontic services -- typically highly-
priced services -- was seen to account for about 4O percent of the
participating dentists' chairside time, compared with about 13 percent
of chairside time in the typlcal dentist's practice during the same
period.lOl Although chairside time is not an entirely adequate sur-
rogate measure of utilizetion, the dramatic increase is indicative of
the dentist's inclination to give high priority and to allocate his

time teo patients who seek relatively high fee-per-hour services. Thus,

the effective reduction in price of prosthodontic services appears to

98Ibid, . 12,

99Friedman, Jd., W., "The Dental Care Program of the Los Angeles
Hotel-Restaurant Employer-Union Welfare Fund," Regents of the Univer-
sity of California, Ilos Angeles, 1970.

lOOFisher, M. A., "New Directions for Dentistry," American
Journal of Public Health, 60:848, May 1970.

lOlBiodental Engineering Research Project, Tufts Survey of
Dental Practice, Monograph 1, Tufts University, Medford, Mass., 1970,

p. 13.
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have resulted in a substantiel increase in demand for denture
prosthetics, reflected in participating dentists' time allocations.

Title XIX of Public Law 89-97 (Medicaid), enacted by the 89th
Congress in 1965, was to be implemented for the federal assistance
groups (the aged, dependent children, the blind, and the totally and
permanently disabled) throughout the United States in 1970 and for
al]l the medicelly indigent by 1975. Title XIX would require the pro-
vision of five basic health services categories uniformly throughout
a8 state receiving Title XIX funds. Dental services were not listed
specifically as reguired services. In 1966, New York State adopted
Title XIX and immediately included the medically indigent ($6,000 net
income for a family of four) and comprehensive dental services.
Because of excessive program costs, the level of indigency was reduced
to $5,300 in 1968 end to $5,000 in 1969 and, by 1969, excluded mewmbers
of indigent families between 21 and 64 years of age and dental pros-
theses not required for employment or to alleviate serious health
problems.lo2 The remainder of this discussion will deal with the New
York City experience only from 1966 to 1969,

Initially, the Hew York City program included 2.5 million per-
sons eligible for dental benefits -- a number nearly ecqual to the
total naticonal enrcliment in all nongovernmental prepaid dental
programs.lo3 During the period 1966 - 1968, the number of invoices

for completed services was over 6,000 per day. The 1968 reduction in

logFisher, M., op. cit, p. 849,

lO3Ibid, p. 850.
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indigency level reduced the invoice Ffreguency by 58 percent to about
2,500 per day. In 1968 alone, some 440,000 of the eligible New York
City residents received dental services, The cost of those services
exceeded 82.5 million dollars in 1968 -- more than the total 1968
expenditure for all other private sector health services combined.

Although the data describing the New York Medicaid program are
not detailed and are Incomplete, some implications cof the program are
clear. Reductions in the prices of dental services to a level con-
sisting only of transportation costs -- and possibly a small lost-
working-time cost -- increased the cumulative propeortion of persons
receiving dental services in public assistance categories from 39
percent in 1967 to 56 percent in 1968. The surge in demand for highly-
priced prosthetic services in 1966 - 1968 was so great that denture
prosthetics as a general benefit was removed in 1969,

The prospects for naticnal comprehensive dental care programs
for all U. 8. citizens under Title XIX or similar programs were described
suceinetly by Fisher:

About $3 billion was spent nationally in 1966 for adeguate
dental care to only 20 percent of the porulation of the
United States ... Care for the total population of the
country ... would have apprcached $15 billion or two percent
of the country's gross national product ... probably moxre
than the country is willing to pey for dental care ...

Indeed, the 1958 study by Freidson snd Feldman found that,
among 2,400 families, only 40 percent of family heads thought compre-

hensive dental insurance was a "good idea", while 65 percent thought

medical insurance would be a "good idea.’ Thus, 1t appears that,
104

Ibid, p. 853.
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while the indigent ~- who would receive essentially "free" care --
would utilize comprehensive dental services programs heavily, there
would be general public reluctance to support such ambitious dental
services programs through either payment of insurance premiums or taxe-
tion. Clearly, under such programs the effective prices of dental ser-
vices to certain population segments are reduced drametically, yielding
substantial demand increases; for the remainder of the population who
would not receive program benefits, the effective prices of dental
services may increase because of the increased demand from the indi-
gent sector, possibly yielding reduced demand among the non-indigent
population. Although there is increasing national political pressure
for development of comprehensive health services programs, it seems
likely that inclusion of comprehensive dental services may he delayed

for some time.

Summary of Trends in Dental Services Requirements

It eppears that the national backlog of dental disease will
continue to accumulate., General price levels of dental services and
the relatively low priority of dental services among individuals cause
demends for various dental services to be far below the levels required
to reduce the rate of accumulation of recurring dental problems. FPopu-
lation growth and rising perscnal ineomes should yield larger total and
per capita dental expenditures on the order of magnitude of 0.70 to
0.75 percent of all consumer expenditures and about 0,50 percent of
ver capita perscnal income, respectively, during the next several

years. Dental prices probably will continue to increase at the rate of
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about nine percent per year and should depress per capita expenditures
to yield a slowly-increasing level of "real" per capita expenditures
for dental services. BSeveral of these trends for the period 1960 -
1970 are surmarized in Table 6.

Thus, based on the past ten yesrs' experlences, it appears that
rates of population and personal income growth will be the principal
determinants of near-future changes in ftotal dental services demand.
Circumstantial evidence cited earlier and the data in Table 6 imply
slightly greater than unit income elasticity of dental services demand,
while price-elasticity remains essentially unexamined. There are few
ugeful data and no reporied analytical studies that have yielded infor-
mation about dental services demand mixes -- a potentially significant
factor in dental services planning. The implicaticns for alternative
dental health strategies of the dental services requirements described

in this chapter will be discussed in Chapter V.



Table 6.

Bome Trends in Totel and Per Cepita Dental
Services Expenditures, 1960 - 1970.

b
c Per Cent

8,b Estimated b of Total c Per Cent Dentel Defiated

Estimated Totel Total Consumer Estimated Per Capits of Per Services Per Capita

Civilien Personel Expenditures Expenditures, ©Per Cepita Dental Capita Personal Price Dental

Population Incomge for Dental 6 Dental Personal Services Income, Index Services
Year {(X10°) (X107} Services (X10°) Services Tncome Expenditures Dental Services ({1958=100) Expenditures
197C 201,647 * 4,383 0,71 * 21,74 * 152,2 14,28
1969 199,067 Tht.2 3,921 0.68 2,974 19,70 0.52 43,9 13,69
1968 197,026 687.9 3,461 0.65 2,884 17.57 0.50 134.5 13.06
1967 195,181 62,4 3,306 0.67 2,763 16.94 0.52 127.5 13.29
1966 193,345 587.2 2,970 0.65 2,674 15.36 0.51 121.h 12.65
1965 * 538.9 * * 2,545 * * * *
1964 189,085 * 2,623 0.65 * 13.87 * 11k,0 12,17
1963 * * * * * * * * *
1562 183,644 * 2,265 0.6L * 12.33 * 108.0 11.42
1961 * * * * * * * * *
1960 178,136 hol.o 2,007 0.62 2,157 1127 0.50 10k, 7 10.76

SBureau of the Census, U. S, Department of Commerce, Current Population Reports, P-25, 1970,

bBureau of Economic Research and Statistics, Americen Dental Associamtion "Expenditures and Prices for Dentel and Other Health
Care, 1935-1970," Journal of the American Dental Associstion, 83:1334, December 1971,

CPureau of the Census, U. S. Department of Commerce, Statistical Abstract of the United States:1870, {91st Edition), 1970.

*,
Data not available.

TOT
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CHAPTER V

DENTAL MANPOWER PLANNING
CRITERTA AND STRATEGIES

The notion that universal shortages of health manpower exist at
21l levels has become a truism in the health literature and in the pub-
lic policy statements of private, health professional, and govermmental
groups alike, The precise nature of those shortages is elusive, how-
ever., Few have attempted either to define or to document the charac-
teristics and the effects of alieged health manpower shortages in any

ugeful way.

Every assertion that a manpower shortage exists rests upon
the eriteria employed to assess both the intensity of the
demand for a particular category of workers and the char-
acteristics of the availa®rle supply. Judgments about the
the scale and seriousness of a given manpower shortage, as
well as about the steps necessary to correct it, frequently
differ. Lack of agreement can be traced not only to incom-
plete or conflicting data, bhut also to the fact that dif-
ferent criteria are invoked in determining whether the rela-
tionship between demend and supply is such as to constitute
a shortage situation.

Sugg observed that

Manpower studies tend to begin under the influence of &
sort of enthusiasm which expresses itself in the conviction
that a shortage exists or is to be feared. Investigators,
therefore, tend to work from an unexamined premise,

lOSNational Menpower Council, Womanpower, Cclumbia University
Press, New York, 1957, p. 257.
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A manpower shortage must be understood as a function

cf the criteris used in determining it. 1In asserting

the existence of a manpower shortage ..., as well as

in anticipatiing one in the future ... one is presenting

a logically developed conclusion derived from assump-

tions. Alter the assumptions and you arrive at a dif-

ferent conclusion. And how well the conclusion squareg

or will square with reality is still ancther matter. 10

The principel purpose of this chapter is to describe a number of

traditional and proposed criteria for assessing dental manpower, dental
services, and dental health "shortages" and "crises", and to examine
their utility in the formulation of dental manpower planning strategies.
The categories of planning criteria to be discussed include manpower-
population ratics, internal rates of return and dentist incomes, demand-
supply-price projections, and epidemiological indices. Within each

category, the most commonly recommended dental menpower strategies are

examined vis-a-vis implicit and explicit health and manpower goals.

Manpower-Population Ratios

The most popular criterion for assessment of dental manpower
chortages and adeguacy of projected manpower supplies is the manpower-
population ratio. This approach is also the most fregquently used method
of setting dental manpower goals, The literature search of Chapter II
summarized the historical use of the manpower-population ratio approach
to set health manpower goals in the United States. This traditional
appro&ach to dental manpower planning requires the assumption that

existence of a specified number of dentists will assure the delivery

lO6Sugg, R. 8., Jr., "Manpower Policy and Educational Planning,"

a working paper, Atlante Regional Metropolitan Planning Commission,
December 1963, pp. 30-31.
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and consumption of adequate gquantities of the proper dental services,
in the required locations, for a predetermined number of people. It is
8 relatively passive and simplistic approach to dental health planning.
It is passive in the sense that no changes in dental services delivery
mechanisms are suggested (nor would they be enforceable in the current
system); thus, it is implied that the dentist will locate himself and
deliver dental services in the interest of the consumer's dentsl and
econcmic health, It is simplistic in the sense that 1t is easily
described and understood by health planners, the dental profession,
political bodies, and the public, Once there is conviction that some
manpower-population target is desirable, policies that move toward that
status are defined to be desirable. A common approach to setting
"desirable"” dental menpower targets is to select regions with the
highest dentist-population ratios or to select & regional or national
average as the goal. This approach yields desirability by ccmpariscn;
no one likes to be '"below average'" or "below standard" once it is
pointed out in public. Thus, programs designed to achieve relief from
such comparisons (or justified by existence of such goals) may be sup-
ported enthusiastically -- in terms of both political promotion and
financial aid.

Typical of the significant policy recommendations which flow
from the manpower-populetion ratio approach was a 1962 statement of
the Bureau cf Economic Research of the American Dental Association:

The population of the United States was 180,670,000

as of July 1, 1960. Dividing this figure by the then
93,079 active dentists, indicated the population per

dentist was 1,941, The population growth of July 1,
1960 to July 1, 1961 was 2,980,000, This figure
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divided by 1,941 indicates that an increase of 1,535 dentists
would have been required to maintain the 1960 ratio. Since
the rumber of graduates in 1961 was 3,265 and the number of
dentists lost through death and retirement was 2,427, the net
gain was only 838, rather than the 1,535 needed to maintain
the existing ratic. If the population continues to grow as
projected, between two and three new schools will be needed
per year in order to restore the 1960 populetion-dentist
ratio in 1980,10

Similer ccnclusions were reached by the Commission on the Survey
of Dentistry in the United States in 1960108 and in & number of other
similar reports cited in Chapter II.

If such pelicy recommendaticns were mere expressions of concern,
shortcomings of the menpower-population ratio approach might be disre-
gerded; however, when multimillion-doller public construction projects
and operating and research budgets for increasing numbers of dental
schools result from such convictions, possibly at the expense of more
retional dental health policies, the shortcomlngs of this approach
become important.

The manpower-population approach leaves unexsmined praciically
every aspect of dental services need, demand, supply, @&nd distribu-
tion. Morecover, it appeers that dentist-population ratio goals are
set without regard to or followup concerning the dental health status
or health behavior of the publie. The consequences of not meeting --

or of meeting -- dentist-population ratio c¢bjectives have not been

assessed. Indeed, it is not clear that this approach has yielded even

lOTBureau of Beconomic Research and Statistics, American Dental
Association, "Population per Dentist 1960-1980," J.A.D.A., May 1962,

108Hollinshea.d, B. 5., "Dentistry in the United States: Status,
Needs, and Recommendations," Summary Report, 1960, pp. &, 10, 11, 4l.
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improved supplies of dentists in the specific locations for which the
increased supplies were intended.

The costs of expending or initiating educational programs to
produce more dentists can be substantial, as was indicated by the
dental educational cost study of Chapter IIT, Thus, to continue to
subscribe to the unexamined premises underlying the dentist-population
approach to dental heslth planning sppears to be an irrational course
from & public health policy point of view., While construction of new
or expanded dentsl schools does provide honorable and Interesting
employment for a large number of dental and paradental professionals
and for an increased number of dentist graduates, there is little
evidence that the simple producticn of relatively small additional
numbers of dentists alleviates any specific dentel health problem.
Indeed, although this too 1s an unexamined assertion, the dentist man-
power produced by & number of programs may be substantially offset by
the large number of dentists required to operste the programs and the
increasing emphasis on post-graduate studies and specialization thet
such progrems seem to inspire. Fein, too, concluded that:

Medicel manpower policy ... shculd move bheyond the
maintenance of historically-derived manpower-
population ratios. It must ask whether gosls can
be reached in alternative legs costly ways with

fewer resources {or, putting it differeﬁtéy,
whether higher goals can be reached),.. 0

Dentist Incomes and Internal Rates of Return

In an attempt to develop an improved analytical hasis for

measuring the existence of shortages or surpluses of health manpower,

lOgFein, R., op. cit., p. 2L
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several authors have proposed adoption of comparative-income and
internal-rate-of-return methodologies. Rayackllo proposed that a
manpower shortage exists when the guantity of services supplied in-
creases less rapidly than the guantity demanded at incomes received
oy physicians in the recnet past, Under such conditions, he asserted,
the incomes of physicians relative to the incomes of others will tend
to rise. As the relative incomes of physicians rise, there will be
sattempts to substitute less costly services for those offered by
physicians.lll Thus, Rayack attempted to measure whether there was

an excess of demand for physlcians over supply of physicians. He
Tfound that physicians improved their relative income position during
the period 1929 to 1959, compared with lawyers, managers, and other
technical and professional groups. He asserted further that there wasg
a search for less costly substitutes for physicians during the same
reriod. And he concluded subseqguently that the evidence supported the
existence of a physician shortage.

Rayack's relative income approach has several shortcomings that
limit its usefulness as a measure of dental and medical services short-
ages and as a basis for policy formulation. Principal among these
shortcomings is the fact that his method does not provide any means
for estimating the magnitudes of alleged shortages or surpluses. The
observed rate of change in the relative income position of dentists as

& group cannot indicate the extent of the excess of demand over supply,

llORayack, E., "The Supply of Physiciens'! Services," Industriasl
and Labor Relations Review, 17:221, January 196k,

Hlnid, p. 223.



108

nor can it indicate whether or not an alleged shortage is being
eliminated, If the prices of deniistst! services are very responsive to
increases in demand, or if the dentist productivity improved, yielding
higher relative incomes, these observed changes might denote a reduc-
tion in excegs demend rather than an incremse in the shortage condition.
Rayack's approach also emphasizes demands for and supplies of specific
kinds of health manpower., Of course demands typically are for services,
which can be provided by a number of different kinds of health manpower,
Hansen112 proposed what he considered to be an improvement in
the relative income approach. He attemplied to incorporate hoth the
economic returns to health professionals and the costs of training into
an internal-rate-of-return figure. Hansen defined the internal rate of
return to be "the rate of discount which equates the present value of
the expected earnings stream to the present value of the expected out-
lay or cost stream."ll3 Hansen's arguments in favor of his approsach
center arcund an assertion similar to that mede by Rayack; namely, that
a sheortage of physicians or dentists ocecurs when the number of profes-
gicnals increases less rapidly than the number demanded at recent rates

of return, thus yielding & rising rate of return.llh Recognizing that

l12Hansen, W. L., "Shortmges and Investments in Health Manpower,"
in The Economics of Health and Medical Care, Proceedings of the Con-
ference on the Economics of Health and Medical Care, University of
Michigan, Ann Arbor, 1954, pp. 75-9L.

1314, p. 81

lluIbid, p. 82,



109

his approach had some of the same shortcomings as the relative income
methodology, Hensen proposed adoption of & "standard elternative rate-
of-return level” with which rates of return for specific health pro-
fessions could be compared. He chose as his standard the prevailing
rate earned by male college graduates in specific study yesrs. He then
termed devimticns of four to eight percent from the standard as "mild"
shortages or surpluses and larger deviations &z "sizeable" shortages cor
surpluses.ll5 According to Hensen's data, there was a "sizeable" sur-
plus of dentists in 1939, a "sizeable" shortage in 1956 -- conclusions
that differed substentially from those based upon menpower-population
ratios described in Chapter II. Hansen's approach is, of course, depen-
dent upon selection of the "standard" rate and, thus, suffers from some
cf the same problems or arbitrariness that characterize the manpower-
population ratic approach. Moreover, neither Hansen's nor Reayack's
approach provides information that would be helpful in developing
dental health policies to overcome mlleged shortages or surpluses of
indeterminate size. And, again, both approaches focus upon demands for
and supplies of dental menpower without regard to specific dental ser-
vices or health goalsz. Nelther approach appears to be very useful for
the development of improved criteria to be used as the basis for formu-

lation of rational dental health and manpower policies.

ll5Ibid, p. 86.
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Projections of Fconomic Demand

Youngll6 probably was the first to develop gquantitative estimates
of reguired numbers of dentists by attempting to project the total eco-
nomic demend for dentists' services, Using e linear extrapolation of
the trend in deflated per capita dental expenditures from 1946 to 1958,
Young estimated that there would be a 43 percent incresse in deflated
per capita dental expenditures between 1958 and 1975, He calculated
thet, together with projected population growth, there would be an
increase of about 93 percent in total national demand for dental care

between 1958 and 1975.117

Young then assertec that these projections
yielded a requirement in 1975 for 190,000 dentists (93 percent or 72,000
dentists more than the projected 1975 supply of about 118,000). Young
adopted the premises of the Bane committee (maintain the 1959 dentist-
population ratio) as the base to which he added consideration of rising
rer capite dental expenditures., He assumed that any percentage increase
in per capita dental expenditures would require the same percentage
inerease in the number of dentists available to meet that demand.

Using a somewhat different basis for estimation, the Division of
Dental Resources of the U. 8. Public Health Service also studied the
118

trend toward increasing per capita dentel expenditures. The authors

assumed that per capita dental expenditures would increase in direct

iig&oung, W. 0., "Dental Health," in The Survey of Dentistry,

Final Report of the Commission on the Survey of Dentistry in the United
States, American Council on Education, Washington, 1962, pp. 5-9k.

117

Ibia, p. 80.

118Division of Dental Resources, U, S, Public Health Service,
"1575, Supply of Non-Federal Practitioners vs. Alternate Estimates of
Need, " Washington, 1959.
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proportion to increesses in per capita personal income. Their data
indicated that, to offset the increase in demand for dental services
arising from projected increases in personal inccome and population
growth, 136,500 dentists would be required by 1975. These results are
based upon sssumptions similar to the dental expenditures findings of
Chapter IV; namely, that increeses in total expenditures for dental
services for the next several years are likely to arise principally
from population and per capita personal income growth,

Menpower policiles derived from maintaining previous-year ratios
between numbers of dentists and total dental expenditures would sappear
to retain some of the characteristics of dentist-population ratio
apprcoaches. In the aggregate, however, the expenditure approsach does
attempt to accommodate some degree of growth in dental services utili-
zation, assuming approximately unit income elasticity of dental services
expenditures, Nevertheless, as a base for development of health-
directed dental manpower policies, this approach retains most of the
disadvantages of the dentist-population retio approach. It does not
allow for supervised or complete transfer of dental services production
to persons other than dentists, nor does 1t attempt to address problems
of maldistribution of dental services. And, of course, the expected
expenditure approach is not an approach that lends itself to develop-
ment of manpower policies to a&lleviate specific dental health problems.

Moreover, &s Young observed:

Should the prediction of the level of future demand (expendi-
tures) be overstated by half, the problem of assuring adequate

dental manpower in 1975 still would represent & Herculean
task. In fact, to train in the brief period of fifteen years
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the number of dentists needed to meet even part of the
tremendous increase in demand is an almost Impossible
undertaking.

Thus, it appears that the extrapolation of present proportion-
alities into the future may be, in large part, an acaedemic exercise.
Young recognized that, since projected demands prcbably could not
be met through producing additional large numbers of dentists alone,
"it will also be necessary to reduce the incidence of dental need
and to increase, &s much as possible, the productivity of practicing

dentists.”lEO

The Louisville Studies

A recently-published five-year laboratory study of the effects
cf having the dentist direct a team of dental assistants performing
an expanded set of dental procedures, formerly done by dentists, con-
cluded:

As heads of dental teams with four assistants performing
expanded functicons, dentists were able to increase their
productivity over their baese-line (one dentist, one
"traditional" assistant) performance by 110% to 133%
depending cn the method used for measurement.

These findings, as interpreted widely by dental health officials,

are said to imply that the dentist can more than double the number of

lngoung, W. 0., op. eit., p. 83.

120544,

lElLotzkar, 3., Johnson, DB. W., and Thompson, M. B., "Experi-

mental Program in Expanded Functions for Dental Assistants: Phase 3
Experiment with Dental Teems," Journal of the American Dental Associ-
ation, 82:1075, May 1971.
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services he produces by employing four expanded-function assistants to
whom he has delegated a number of "dentist" duties. Of course one
might suspect that & team of five persons performing similar work could
produce a substantially greater quantity of work than could two persons,
one of whom is not allowed to perform "delegated" tasks. Indeed, in the
study, procedures accounting for 43 percent of the dentist's chairside
procedure time were delegated to each of the four ancillary personnel,
Thus, assuming complete homogeneity of procedure mix, no scheduling
problems, and adeguate demand, one might suspect that this team of 2.72
"effective dentiste”" could indeed produce over twice the "dentist”
cutput of a single "assisted" dentist. Of course there are problems of
supervision, scheduling, and interdependence of procedures; but there
are concomitant opportunities for the ancillary personnel to produce
gregter guantities of relatively independent services such as x-rays,
prophylaxes, oral health instruction, ete. Unfortunately the study
results do no indicate the specific areas in which the so-called "pro-
ductivity” increases occurred. The only clearly-supported conclusion
of the study seems to be that the dentist and four "partial-dentists”
can preduce a greater guantity of some kinds of services than can the
scle dentist with a traditional assistant.

It is clear that the production functions for a number of
"dentist" services are changed by the delegation of tasks tec assistants.
It is not clear, however, that the dentist himself can produce appreci-
ably greater quantities of those services requiring his "superior
skills," principally because of his apparently increased supervisory

regponsibilities. To the extent that the new ancillary personnel
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could operate independently, of course, the dentist's potential
"productivity” could te improved. Nevertheless, assessment of the
productivity of the five-man team should consider the worth of the
ancillary inputs as well as the dentist input. If, roughly speaking,
the new ancillaries each can produce 43 percent of the services the
dentist formerly performed, then the new production level of 233 per-
cent of the sclo level, divided by 2.72 "effective dentists" would
give & "productivity" index of about .86 compared to 1.00 for the solo

dentist. Thus, in this sense, productivity of the dentist practice

has deeclined, although production has increased. This cenjecture is
supported in part by the fact that the new ancillary personnel typi-
cally took longer to perform most tasks than dentists did in the base-
line experiments.

The implications of the Louisville (Kentucky) studies discussed
here are powerful in several respects., The study found that dental
assistants trained for one year could perform chairside procedures
acecounting for at least 43 percent of the dentist's procedure time as
well as experienced dentists could perform the same tasks., The nature
and need for dentist supervision of such tasks were not clear in the
study, leaving the implicaticon that the assistants actually could per-
form as quasi-dentists in several respects. It was not clear, more-
over, that the dentists were producing greater quantities of services
calling for their higher skill levels; a principal source of the
Increase in team cutput could have been inecreased emphasis upon certain
ancillary components of the '"product line," yielding a substantially

different service mix.
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The study results suggest further that a high-school graduate
trained for one year can produce certain dental services -- accounting
for 43 percent of individual procedure time -- as well as the experi-
enced dentist with at least six yemrs of post-high-school education,
Although, by definition and legally, all those tasks could not now be
performed independently of the dentist-employer, the implication as
cited gbove is that meny such tasks could indeed be performed indepen-
dently by such perscnnel, This factor lends support to potential pro-
posals for the independent practice of paradentsl personnel such as

. _ 122
has been adopted in New Zesland.

However, the experimental results of the Louisville study --
widely touted as the principal means of making greater quantities of
dental services available to the public -- may not be a feasible means
of accomplishing that objective in the short or intermediate term. In
1671:

Forty percent of the nation's dentists still answer their
own telephones, send out their own statements, clean and
gterilize their own instruments, and perhaps even sweep
their own floors. They employ no full-time dental suxili-
ary. Forty-eight percenﬁegf the nation's dentists employ
one full-time auxiliary.
Thus, although the potential benefits of the use of ancillaries

have been promoted for some time, a relatively large proportion of

dentists have not exploited the claimed advantages of the in-practice

2
12 Fulton, John T., "Experiment in Dental Care: Results of New
Zealand's Use of School Dental Nurses," Bulletin of the World Health
Organization, 4:1, 1951.

123Gilman, C. W., "The Interface of Dental Assisting and Den-
tistry," Dental Assistant, 41:11, April 1972.
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euxiliary beyond the first dental assistant. Moreover, surveys of
dental practice since 1953 indicate that 15 to 20 percent of U. 5.
dentists have felt that they did not have as many patients as they
would have liked; an additional 30 to 40 percent of U. S. dentists
have indicated that they met all their demand, but did not feel "over-
worked."leu This attitude is reflected in employment of paradental
perscnnel. In the 1964 survey of dentist opinion, 40 to 45 percent of
al]l respondents indicated that they would not hire additicnal ancillary
personnel because of insufficient demand to keep such personnel busy.
Of respondents employing either no auxiliaries at all or only a
receptionist-secretary, more than helf indicated that demand was too
low to Justify their hiring additicnal personnel.lg5
It seems unreascnable, therefore, to expect widespread employ-
ment of large teams of expanded-function paradental personnel among
dentists currently in practice. However, since the opportunity for
substantially increased financial production and productivity with
dental ancilleries i1s clear, rapid rises in demand for dental services
could yield subsecuently increased demands for paradental personnel,
Moreover, as new dental graduates are indoctrinated with the advantages

of ancillary team practice, marginal increases in the utilization of

such teams in the dental profession would be expected. The tendency

12”ADA Surveys of Dental Practice, 1953, 1956, 1959, 1962, 1965,

1968, 1971.

125Bureau of Bconomic Research and Statistics, American Dental
Agsociation, "Survey of Dentist Opinion," 1964, pp. 20-2k,
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of' several states to modify their dental practice acts to allow
delegation of tasks to paradental personnel alsc may further encourage

126

some increase in the utilization of such personnel.

Health-Directed Dental Manpower Programs

As has been discussed previously, projected consumer demand for
dental services presents potential challenges that the dental profession
would have extreme difficult meeting. Yet, the U, S, National Health
Survey cf 1957 - 1959 found that only &bout 40 percent of the population
had visited the dentist during the previcus year, that 10 percent of the
populaticn accounted for two-thirds of all dental visits, and 33 percent
of all persons surveyed had not visited the dentist in the previous five
years.lg? Moreover, as was indiceated in Chapter IV, dental disease
affects virtually the entire population. About half the population is
completely edentulous by age 65, and two-thirds is edentulous by age 75;
the typical 16 year-old is missing 1.3 permanent teeth, has received 1.6
fillings, and has 10 untreated carious teeth; and tweniy percent of the

population has a complete upper denture by age 35.128 Thus, 1t is clear

126Johnson, D. W. and Bernstein, 3., "Classification of States

Regarding Expanding Duties for Dental Auxiliaries and Selected Agpects
of Dental Licensure," American Journal of Public Health, 62:208, February

1972,

127U. S. Department of Health, Education, and Welfare, Public

Health Service, Health Statistics from the U, 5. National Health Survey:
Dental Care, Interval and Freguency of Visits, July 1957 - June 1959,
Publication No. 584-BlL Washington, U. S. Government Printing Office,
1960,

128U. 5. Department of Health, Education, and Welfare, Public

Health SBervice, Health Statistics from the U. S, National Health Survey:
Loss of Teeth, Publication No. 585-B22, Washington, U. S. Government
Printing Office, 1967.



118

that projections of dentist manpower requiremente based upon extrapola-
tions of current dental expenditure patterns would yield manpower
policies that would have little effect upon the general dental health
status of the U, 5, population., That point becomes c¢learer when one
considers that, despite effective therspeutic intervention, most oral
disease processes can recur at their previous rates subsequent to
treatment.

Fluoridation and Dental Manpower

Although i1t is not a dental manpower matter per se, the presence
of natural and supplementary fluoridation of community water supplies
has been shown to have a substantial effect upon the incidence of cari-
ousg lesions. Decreases in the incidence of carles of from 35 percent
to 80 percent have been reported for fluoridated communities.129 It
is, of course, iIntuitively clear that fluoridation of water supplies
could reduce dramatically not only the incidence of ecaries, but also of
subsequent edentulousness and resulting malocclusion. It seems clear
also that the cest and frequency of necessary dental care for individ-
uals would be significantly smaller in communit es with Tluocridated
water supplies, and that per capita demands for dentists! services
would be reduced within such communities. Until recently, assertions

such as these could be argued logically, but little experiential

129For example, see: Blayney, J. R., and Hill, I. N., "Fluorine
and Dental Caries," Journal of the American Dental Association, Th:233,
January 1967, Fnglander, H. R., and Wallace, D, A,, "Effects of Natur-
ally Fluoridated Water on Dentael Careis in Adults," Public Health Reports,
77:887, Octcber 1962. Russell, A. L., and Elvove, E., "Domestic Water
and Dental Caries," Pubtlic Health Reports, 66:1389, QOctober 1951,
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130 reported in 1965

evidence existed to suppcort them. Ast and others
that child patients in Newburgh, N.Y., where the water is fluouridated,
had about half{ the incidence of decayed, missing, and filled teeth dis-
played by c¢hildren in Kingston, N.Y., where the water was not fluori-
dated, They found also that the mean time and cost per child of both
initial and followup comprehensive dental care for the Newburgh chil-
dren was less than half that regquired for the Kingston children. These
findings were corroborated by similar studies in other locations.lBl
Thus, there is & clear reduction in individual dental costs and dentist
manhours required for treatment in communities whose water supplies are
flucridated.
Effects of flucricdation on dental manpcwer reguirements and

132

dental practice were reported by Terhune and Muhler in 1967 and by

Douglas and othersl33 in 1972. Terhune and Muhler found that, in

130sst, D., Weham, C., Carlos, J., and Maiwald, A., "Time and

Cost Factors to Provide Regular, Periodic Dentel Care for Children in
a Fluorideted end Nonfluoridated Ares," American Journal of Public
Health, 55:811, June 1965.

l31Denb;y, G. and Hollis, M., "Effect of Fluoridation on a Dental
Health Public Programme," New Zealand Dental Journal, 62:32, January
1966; Blayney, J., "Economy of Water Fluoridation,'" Journal of the
American Dentel Association, 65:595, November 19623 Mitchell, C. E.,
"The Palse Economy of Dental Neglect,™" U, 8, Public Health Service,
Publication No. 1178, U. S. CGovernment Printing Office, Washington,
1967, p. 18.

l32Terhune, R, C. and Muhler, J. C., "Influence of Communal
Fluoridation on Dental Practice,”" Journal of Dentistry for Children,
34:228, July 1967.

133Douglas, B. L., Wallace, D, A., Lerner, M. and Coppersmith,
3., B., "Impact of Water Flucridation on Dental Practice and Dental Man-
power," Journal of the American Dental Association, 84:355, February
1972,
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fluoride-deficient community "A" and naturally-fluoridaeted cormunity
"B": each dentist served an average of 2,060 population in B and 1,550
in A; per capita dental expenditures were $22.95 in A snd $15.72 in B;
mean gross annual dentist income in A was $29,900 and in B was $32,900;
and mesn net dentist income was $11,285 in A and $17,746 in B,

Dougles and his esscociates reported similar findings for seven
metched pairs of fluoridated and nonfluoridated communities. Dentists
in the flucoridsted communities apperently located and distributed
themselves =o that they each served from 14.5 to 30 percent more resi-
dents than did dentists in the non-fluoridated communities. Although
dentists in the non-fluoridated communities were apparently "busier”
(54 percent either felt overworked or turned away patients, compared
with 37.5 percent in the fluoridated areas) and employed far greater
numbers of auxiliary personnel, median gross and net annual dentist
incomes were higher in the fluoridated aress. The mixes of dental
services provided In fluoridated and non-fluoridated communities were
essentially identical in every category, as shown in Table T.

A strong implication of these findings, aside from the clear
cost and disease reduction benefits of fluoridation to individuals, is
that dentists appear to distribvute themselves "naturally" to maintain
similar practices and incomeg in the face of substantial differences in
the dental requirements of the populations they serve, If this obser-
vation 1s mccurate, then it appears that two significant factors emerge,
First, progrems that are directed toward maintenance of the natural
teeth of children (ingestion of fluorides prior to age 14 and similar

programs) can substantially reduce the general level of dental care



Table 7. Nature of Dental Treatment Provided in Fluogidated
and Fluoride-Deficient Communities, 1966,13

Fluoridated Fluoride-deficient
Dental Treatment (Services) Communities Communities
No % No %
All treatments 10,953 100.0 10,370 100.0
Restorations 4,512 hi,2 4,367 ho 4
Deciduous teeth®* 62k 5.7 4ho L.ob
Permanent teecth®¥ 3,402 31.1 3,454 33.3
Gold inlays, gold crowns,
and porcelsin and
acrylic jackets 316 2.9 31k 3.0
Other restorations 170 1.5 150 1.5
Extractions 1,641 14,9 1,570 15.1
Deciduous teeth 255 2.3 251 2.h
Permanent teeth Q99 9.1 977 9.4
First permanent molars 196 1.8 205 2.0
Third permanent molars
and supernumerary teeth 191 1.7 137 1.3
Prophylaxes 1,624 14,8 1,581 15.2
Radiographs 1,269 11.5 1,137 10.9
Prostheses L&8 4.5 L83 b7
FPixed bridges 83 0.8 TO 0.7
Partial dentures 17h 1.6 126 1.2
Complete dentures 231 2.1 287 2.8
Specialty treatment 4ol 3.7 215 2.0
Topical fluoride application 163 1.5 107 1.0
Surgery sittings including
impactions 117 1.1 82 0.8
Other and ill-defined
treatment 738 6.8 828 8.0

*Week of Oct. 17 to 22, 1966.

**Amalgam, cement, and plastic.

Bhria,
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need and demsnd among the population., Secondly, the dental profession
is not affected adversely by such programs, since dentists can maintain
or improve their economic well-being while serving larger populations.

Yet, despite overwhelming evidence of the dental health and
economic benefits of fluoridation of community water supplies, this
relatively passive and inexpensive measure has not been widely adopted
in the United States. By 1956, only 1,526 communities, representing 32
million people, or 18 percent of the U. S. population at that time, had
fluoridated their water supplies. From 1956 to 1959, only 4,22 million
persons were added to that figure.l35 Young estimated that, by 1970,
only about 30.5 million persons would have been exposed to fluorida-
tion by their fourteenth birthday. Of course there are alternative
means of gaining some of the caries-inhibiting benefits of fluoride
compounds. Fluoridation of schocl water systems, fluoride-compound
dentifrices, home autc-fluoride kits, fluoride tablets, and the like
have been shown effeective; yet none of these measures is so economical
cr widely effective as fluoridetion of community water supplies. Never-
theless, the benefits nationally of this simple, passive health measure
have not yet been exploited.

The New Zealand Experience136

In 1912, mecdical and dental exeminetions of New Zealend school

children revealed such rampant dental disease that the then president

35Young, W. 0., op. cit., p. 8k.

3365 14on, J. T., "Experiment in Dental Care: Results of New
Zealand's Use of School Dental Nurses," Bulletin of the World Health
Organization, 4:1, 1951.
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of the New Zealand Dental Association proposed development of a system
of state dentistry for complete dental care of all school children.
Under the aegis of the New Zealand Department of Heslth, the School
Dental Service began in 1921 with two-year programs of tralning for
school dental nurses, Upon cocmpletion of the training program, dental
nurses were employed by the Department of Heelth whose dental officers
periodically inspected the work and records of each nurse. The dental
nurses were assigned to operate elementary school dental clinics under
the general daily supervisicon of school officials., Under strict
guldelines, the dental nurse performed prophylaxes, oral exesminations,
fillings, extractions, gum treatments, and dental health education for
pre-school children and for elementary school students ages 6-14 years.
All other services were provided through referrasl to private dentists,
under & free-choice arrangement. The state paid all fees associated
with referrals under a special benefits contract with the dentists.
Enrollment in the school programs and referrals to contracting dentists
were both voluntary, requiring written parental consent.

After initial resistance in 1912-1920, New Zealand dentists
have come to accept and to participate in the school dental nurse
program enthusiastically, according to Fulton.137 But the most
significant result cf the program appears to have been improvement in
the oral health status of New Zealand children. Fulton's examinations
of 4,000 children in 1950 revealed that: by age seven, more than five

deciduous molars per child had been carious, but 95 percent were filled;

BTIbid, . 49,
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two permanent teeth also had been attached by caries by age seven, but
75 percent had been filled; and, by age 1k, although 10 teeth per child
had been carious, 86 percent were filled and only 0.4 permanent teeth

138

per child were missing. These findigs beccme especially significant
when compared with the previously cited findings of the U. S. National
Health Survey of 1967, in which the typical U. S. 16-year-old had 10
untreated carious teeth, 1.6 fillings, and 1.3 permanent teeth
missing.139

Clearly, the New Zealand school dental nurse program was devel-
oped as a health-directed dental manpower strategy. Moreover, like
fluoridation, the program was directed toward, and has been effective
in, maintaining the natural teeth of children, And, interestingly,
although the number of dental school nurses and annual number of nurse
graduates more than doubled during the period 1939 - 1949, the number
of dentists and annual number of dentist graduates remained essentially
static during the same period.

It appears unlikely that programs similar to the New Zealand
approach will he initiated in the United States without considerable
resistance from the dental profession. In 1949, the Massachusetts
legislature passed & blll that allowed & five-year research project to
be initiated to train dentel hygienists to perform prophylaxes and to

prepare and Till simple cavities in children's teeth. Dentists were

to evaluate the results of the program during its final three years.

138Ibid, e. 7-17.

139U. S. Department of H.E.W., op. cit.



In 1950, however, under pressure from the dental profession, the
legislature repealed the bill and the project was cancelled.luo In
Alabama in 1958 & proposal was made to modify the state's dental prac-
tice act to allow licensure of dental nurses who would perform prophy-
laxes, take X-rays, make examinations of teeth, administer local
anesthetics, apply rubber dams, and take Impressions for study models
only, The proposal was not supported by the state dental society and
was not passed by the legislature.lul

Nevertheless, programs similar to the New Zealand dental nurse

concept appear to offer strong economic and health advantages over

traditional U, S, dental manpower planning approaches.

Alternative Conceptual Approaches to Delivery of Dental Services

If dental health planners and policy makers are to make
rational allocations of limited resources to achieve a high level of
satisfaction of some public dental health goal, i1t is important that
they he made aware of the costs and degrees of achievement of that
goal under alternative dental health strategies. In this section, some
general conceptual :r‘elationshipslh2 which are important in comparing
alternative strategies will be discussed. An attempt will be made in
Chapter VI to illustrate these concepts in examining strategies for

delivery oif specific dental health services.

AiEOKesel, R. G., "Dental Practice,” in The Burvey of Dentistry,

op. cit., pp. 205-206,

lulIbid, p. 206.

lLEAf‘ter Forrester, p. 318.
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Iet it be assumed that an overall index of quality-guantity-
equity'(QQE) can be formulated to represent the characteristics of a
strategy (efficacy, price, availability, guality, distribution, etc.)
required to satisfy various proportions of scme health goal. In
Figure 6, it is observed that a relatively low QQE (representing,
perhaps, & strategy of relative inection) has little effect upon meeting
the stated goal or reguirement. Until some reasonable level of QCE is
achieved, little progress toward the established goal is possible,
Through the midrange of‘QOE values, it appears that relatively rapid
movement toward the goaml is possible. Finally, despite rather sophisti-
cated and substantial improvements in QGE, it might be difficult to

satisfy the remaining portion of the goal,

GRE Index —

Q= == e e o —— = — - =

0 % of Goal Satisfied 1
—

Figure 6. GGE Versus Percentage of Health Gosl Satisfied.

The curves in Figure 7 describe the achievement of QGE as a
function of cost (developmental, educational, research, and operating
costs, including noneconomic disutilities such as elapsed time).

Choices among different health strategies usually are available, and
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may involve substantially different QQE-cost relationships as repre-

sented by epproaches A and B in Figure 2.

Approach B

QRE Index —=
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Figure 7. @QUE Versus Cost for Alternative Health
Services Strategies.

Approach A in Figure 7 might represent a well-known traditional
approach to health problems that can be exploited to produce highly-
visible short-term gains in QQE., Approach A has a lower potential QQE
than is shown for Approach B. Approach B is not so far along in terms
of realizable QQE when the choice of health strategies in to be made,
end will require additicnal developmental and set-up rescurces before
it can produce an acceptable level of QGE. However, Approach B has
potential for a far greater ultimete level of QGE than doeg Approach A,
and, beyond point ¢, at comparable cost.

The effects of the two strategies become clearer when Figure 7
is superimposed upon Figure 6, as shown in Figure 8.

Although the horizontal scales are different in Figure 8 for

cost and percentage satisfaction of the health goal, horizontal
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Figure 8, Costs and Achievements of Alternative
Health Strategies.

pesitioning hetween the curves 1s of little interest here. A horizon-
tal line st e intersects both the approach curves. For the QUE level
at e, Approach A is less expensive than Approach B; however, the per-
centage of the health goal satisfied by that level of QGE is very
smell,

At point ¢ in Figure 8, the costs and QQE values are the sanme
for Approaches A and B. But at costs higher than thcse at point e,
Approach B i1s clearly more effective. At the QQE level at f, only
Approsch B i1s technologically feasible.

By transferring pairs of cost and percentage-of-goal-satisfaction
points for Approaches A and B from Figure 8, Figure 9 is cbtained. In
Figure 9, the horizontal cost scale is the same as before; the percent-
age goal satisfecticn scale is now vertical.

In Figure 9 it is observed that, in the lower cost-satisfaction

regions, the "traditional" Approach A yields increases in goal
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Figure 9. Health Goal Satisfaction Versus Cost
for Two Different Health Strategies,

satisfaction approximately proportional to expenditures.' Approach A
reaches a point of diminishing contributions to goal satisfaction
rather rapidly, however. (Slightly more rapidly than was apparent in
Figure 8.) Above point ¢ in Figure 8, Approach B, on the other hand,
yields rapid increases in QQE as expenditures increase, Since these
increases occur in a region in which QQF Increases make their most rapid
contributicns to goal satisfaction, an abrupt rise in degree of health
goal satisfaction versus development cost is seen in Figure 9,

The short-term "obvious” advantage of Approach A may lead health
planners to recommend and policy makers to adopt and defind a strategy
which is relatively simple to propose, understand, and implement, but
which lacks adeguate potential for satisfying the stated health goal.
Although the general analyses portrayed in the above figures are static,
steady-state representations of eventual outcomes for the strategies
portrayed, the relationships appear to be typical of those that would

be used to describe the general characteristics of a service-geal
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satisfaction system. The eppropriatencess of these conceptualizations
to analysis of dental health services strategies was highiighted by
Forrester:
We often see comparative situetions (such as those above)
in new, rapidly evolving technological areas. (Approach A)
...11lustrates the approach which is initially easier and
which people attempt to exploit beyond its inherent cap-
abilities. Programs become¢ cormitted to such improvement
and can involve large expenditures. An entirely different
approach aimed at much higher goals can often be the least
costly in the long run because it requiﬂes embarking upon
an approach of much greater potential.l 3

It is asserted here than the character of traditional dental
manpower strategies, in respect to the goal of improved dental health,
is essentially that of the conceptual type "A" approach. The charac-
teristics of private dentel practice, dental manpower production, and
production consumer demand for dental services appear to limit severely
the potential of traditional strategies., It is asserted further that
the steady-state status of traditicnal strategies currently in effect
is represented approximately by point t in Figure 10. It does not
appear that even subsiantial additional expenditures of public or
private funds to prepare increasing numbers of dentist-entrepreneurs
or their ancillary employees would yield significant gains in reducing
the general prevalence of dental disease,

Yet, probably in no other generel area of public health --
except perhaps in the control of certain communicable diseases through
immunization -- is the level of existing technology for prevention,
control, and treatment of disease so well-developed as in the area of

dental health. Indeed, the technology for near-eradication of certain

kinds of coral disorders appears to exist; moreover, a great deal of the
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Figure 10. Current Status of Manpower Production
as a Dental Health Policy.

initial research and development related to this technology already
have been accomplished. Although certain of these technologies have
existed for s number of years, they are yet to be implemented in an
organized fashion as & health strategy. It appears that & health plan-

ning strategy invelving health-directed application of these technol-

ogies (through programs such as fluoridation and public dental nurse
programs) is similar in character to the conceptual "Approach B" dis-
cussed previously, It is assumed that the steady state status of
directed dental health improvement strategies is represented approxi-
mately by point t in Figure 11. (Point t denotes also the asserted
current status of the menpower production strategy described in
Figure 10.)

Conceptually, then, it appears that the allocation of sub-
stantial additional funds and dental health planning efforts -- if the
public health interest is 1o be served -- must be to strategies and

programs of directed health improvement instead of toward currently-
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Figure 11. Current Status of Directed Dentel Health Improvement
Improvement as a Dental Health Policy.

propesed expansions of traditional profession-oriented manpower
production programs. This assertion presumes, of course, that allevi-
ation of well-documented, widely-prevalent dental disease is preferable
to symptomatic treatment of alleged professional manpower crises, and
that the success of the former practically insures resplution of the

latter.
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CHAPTER VI

PROSTHODONTIC SERVICES: A CASE STUDY
OF NEED AND AVAILABILITY IN THE UNITED STATES#*

In attempting to plan for the growth of health professions
education, manpower planners and policy makers commonly utilize popula-
tion projections and fixed menpower-to-population ratios to establish
levels of manpover which will be "needed" at some future time. This
treditional approach to health manpower planning seems to be based upon
the critical essumption that existence of & specific number of health
profesgsionals will assure the delivery of adequate health services for
a8 predetermined number of people. However, little attention hasg been
given to either the types and gqueantities of services that will be
required by the public or the ability of projected numbers of health
professionals to deliver those services.

This case study was an attempt to deal more directly with the
nature and magnitude of requirements for specific dental health services
and the capacity and propensity of projected numbers of dentists to pro-
vide those services., The general purpose of the study was to develop s
framework within which proposed programs related io dental menpower and

the provision of prosthodontic services could be examined more

*Developed in part with Russel G, Overton as an intramurally-
gupported project of the Division of Health Systems Engineering, in
collaboration with Louis J. Boucher, Associate Dean, School of Den-
tistry, et the Medicel College of Georgia. Presented in part to the
Academy of Denture Prosthetics, Detroit, Michigan, in 1871; published
in part in the Journal of Prosthetic Dentistry, 27:329, March 1972.
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systematically in respect to their effects on the requirement for such
services. Specific objectives of the study were to:

(1) obtain estimates of the prevalence of various kinds of
complete and pertial edentulousness requiring specific
prosthetic treatment in the U.S, c¢ivilien population through
1985;

(2) project the availability of prosthodeontic services offered
by active non-Federal dentists through 1985;

(3) estimate the resulting level of untreated prosthodontic
service requirements through 1985.

(&) ascertain the effects on levels of untreated edentulousness

of alternative dentel health strategies.

The Dental Health Bervices "System"

The relationships between the requirements for and the supply of
a "typical" dental service are complex and time-varying (Fig. 12). The
actual level of dental disease (epidemiological need) 1s shown to be
dependent primarily upon population growth and dental disease preva-
lence rates, Demand for the service is dependent upon not only the
existence of epidemiological need, but also individual awareness of the
desirability of treatment, personal financial rescources, and prices of
varicus forms cof the service. The supply of services ordinarily is
directed by the dentist toward satisfaction of visible demand for the
gervice, and results in subsequent alleviation of only & portion of the

accumilated epidemiolcogical need.*

¥Of course, only & part of the need is ever realized as demand
for services, Even if dentmsl care were "free", there would probably be
a significant number of persons who, for various reasons, would not seek
treatment.
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Figure 12, General Relationshipe Among Elements of the Dental Health Services System.
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The study of the need for and availebility of prosthodontic
services was conducted within the framework cof this "system" concept.
The elements of the system were represented in the study by projected
trends in (&) population growth, () prevalence of edentulousness, and
(c) dentist time allocated to prosthodontis. A common unit -- dentist
chalrside hours -- was adopted as & measure of both the requirements

for and the supply of services,

Premises of the Study

Most of the proJjections of the case study were based upon guan-
titative analyses of historical data related to dental disease and
dental practice, Certain assumptions were adcpted as reascnable con-
gecture in the absence of adequate data. All the essential premises of
the study are described briefly in the following paragraphs.

(1} Population Estimates - The population projections of this

report are the 197C Series B projections of the U. 5.

Bureau of the Census for the 18-79 yvear-old civilian
. 1bk

populatlon.l

(2) Prevalence Rates - It was assumed that the prevalence rates

for various forms of edentulousness reported in the National

lth. S. Department of Commerce, Burcau of the Census, Projec-

tions of the Population of the United States by Age and Sex {Interim
Revisions): 1970 to 1985, Population Estimates and Projections,
Series P-25, No. 448: 8-11, 1970.
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Health Survey of 1961-g2- 0147

would be adequate for
the purpose of exemining trends in levels of untreated
edentulousness beyond 1962. These rates, for perscns
in the 18-79 age civilian population, were estimated
to be approximately:

a. Full edentulousness: 4,0 percent

L. One arch missing: 2.0 percent

c., 1-32 teeth missing or non-functional: 79.0 percent

(3) Active, Non-Federal Dentistg - Projections of the number

of active, non-Federal dentists for the years 1970-1985

were based upon expected trends in the U. S, dentist

supply published by the American Dental Associationlu8’lh9

thNational Center for Health Statisties: Total Loss of Teeth
in Adults, PHS Publication No. 1000, Series 11, No. 27, Washington,
1967, U. 8. Government Printing Office, pp. 11, 1bh.

146

Nationel Center for Health Statistics: Decayed, Missing,
and Filled Teeth in Adults, PHE Publication No. 1000, Series 11, No.
23, Washington, 1967, U. S. Government Printing Office, pp. 15, 38.

lATNational Center for Health Statistics: Belected Dental
Findings in Adults by Age, Race, and Sex, PHS Publication No., 1000,
Series 11, No, 7, Washington, 1965, U. S. Government Printing Office,
p. 15.

148

Bureau of Economic Research and Statistics, American Dental
Assoclation: Distributicon of Dentists in the United States by State,
Region, District, and County, Chicago, 1966, American Dental Associ-
ation, p. 2.

lu9Bureau of Economic Research and Statistics, American Dental
Association: Distribution of Dentists in the United States by State,
Region, District, and County, Chicago, 1969, American Dental Associ-
ation, p. 2.
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and the Department of Health, Education and Welfare.lso

(4) Total Dentist Chairside Time - The average numbers of hours

spent annually at the chairside by each active, non-Federal
dentist were bpased upon the chairside times reported in
recent, American Dental Association surveys of dental
151-154

practice.

(5) Total Prosthodontic Chairside Time - The average percentages

of total annual chairside time spent in providing various
prosthodontic services were derived from analysis of the

1950, 1953, and 1959 American Dental Association surveys of

150U. S. Department of Health, Education, and Welfare: Manpower
Supply and Educational Statistics for Selected Health Occupations, PHS
Publicaticn No. 263, Section 20, Washington, 1969, U, S. Goverrment
Printing Office, pp. T79-86.

lSlBureau of Economic Resesrch and Statistics, American Dental
Association: The 1959 Survey of Dental Practice, Chicago, 1961, American
Dental Association, pp. 40, L1.

152Burea.u of Economic Research and Statistics, American Dental
Association: The 1962 Survey of Dental Practice, Chicago, 1964, American
Dental Association, pp. 38-Lo.

lSBBureau of Economic Research and Statistice, American Dental
Association: 1965 Survey of Dental Practice, J. Amer., Dent. Association
73: 138-1Lo, 1966.

lSMBureau cf Economic Research and Statistics, American Dental
Association: The 1968 Survey of Dental Practice, Chicago, 1969,
American Dental Association, pp. 24,25,
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155-157

dental practice, reports of the Bureau of Economic

158 and the National Center for Health

Statistics,159 and the Tufts Survey of 1970.16O These per-

Research and Statistics

centages were estimated to be approximately:

a. 1962-1970: 13 percent of total annual chairside time

b. 1971-1985: 15 percent of total annuel chairside time

¢, Complete denture work: 33 percent of prosthedontic
chairside time

d. Crowns, bridges and partial dentures: 67 percent of
prosthodontic chairside time.

(6) Prosthetic Operation Times - The average times required to

perform specific prosthetic operations were based upon

study results published by Klein, Dollar, and Bagdonas

l553ureau of Economic Research and Statistics, American Dental
Asscciation: The 1950 Survey of the Dental Profession, Chicago, 1951,
American Dental Association, pp. 33-38.

lS6Bureau of Ecomnomic Research and Statistics, American Dental
Association: The 1953 Survey of Dental Practice, Chicago, 1654, Ameri-
can Dental Associamtion, p. 24.

157Bureau of Economic Research and Statistics, American Dental
Association: The 1959 Survey of Dental Practice, Chicago, 1961, Ameri-
can Dental Association, pp. 63-72.

158Bureau of Feconomic Research and Statistics, American Dental
Association: Expenditures and Prices for Dental and Other Health Care,
1935-1968, J. Amer. Dent. Assn. 49: 1h47-1450, 1969.

15 National Center for Health Statistics: Volume of Dental Visits,
United States, July 1963-June l96h, PHS Publication No. 1000, Series 10,
No. 23, Washington, 1965, U.S. Government Printing Office, p. 4.

l6OBiodental Engineering Research Project: Tufts Survey of
Dental Practice, Monocgraph 1, Medford, Mass., 1970, Tufts University,
p. 13.
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in 1947.161

Although these times probably have changed
somewhat since 1947, they were considered to be adequate
order~of-magnitude estimates for purposes of the present
study. The times were estimated to be:

a. Complete upper and lower dentures: 3.36 hours

b. Complete upper denture: 2.25 hours

c., Complete lower denture: 2,35 hours

d. Crown: 2.88 hours

e, Bridge: 3.13% hours

f. Partial denture: 2.02 hours

g. Denture rehase: one-sixth of the original operation
time. ¥

(It was assumed that rebase of each complete denture would be reguired

after 5 and 10 years of denture wear and that the denture would be

remade after 15 years.¥¥)

(7) Demand and Supply - It was assumed that the demand for

prosthedontic services will equal or exceed the available

supply of these services through 1985, %%*

¥Estimate from interviews with faculty members of the School of
Dentistry, Medical College of Georgia.

¥¥Personal correspondence with Jullan B, Woelfel, D.D.S., The
Ohio State University College of Dentistry, Columbus, Ohio, May 16,

1971.

¥¥%Tt is clear that the dentist will not allocete more of his
time to denture prosthetics than is required to meet patients' demands
for these services. In the absence of adequate date on consumer de-
mand behavior and specific dentists' reactions to that behavior, simple
projecticons of dentist time spent in prosthodontics were adopted. The
above assumption is thus implied.
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A Model for Estimating Prosthodentic Services Reguirements

As a result of the limitations imposed by availability of data
regarding the prevalence of edentulousness, prosthodontic services were
placed into two categories: (1) complete dentures and (2) crowns,
bridges (fixed partial dentures) and removable partial dentures. A
mathematical model was then developed to estimate annual levels of
untreated edentulousness reguiring each category of prosthetic ser-
vices. A conceptual flow diagram of the essential e¢lements of the com-
plete dentures model 1s presented in Figure 13. Details of the model
formulation and computer programs are described in Appendix B. The
method of calculation of reguirements for the complete dentures ser-
vice category consists of the following steps for any cne year of the
reriod under study:

A, TFrom each year's projected 18-79 age population are sub-
tracted both the number of untreated edentulous persons
from the previous year and the number of persons who pre-
viously had received complete upper and lower denitures.¥
The remaining number of persons thus becomes the current
year's "susceptible population.

B. To this susceptible population are applied the prevalence
rates {(P.R.) for full and one-arch edentulousness and the
times (T) required to treat these needs. The result is the

number of dentist-hcurs of need for new complete dentures.

¥Persone treated previously for one-arch edentulousness are
included again in the suscepitible population since they may subsegquently
require a complete denture for the other arch.



18 -
AGE
POPULAT

PREVIOUS YEAR
LEVEL OF
UNTREATED NEED

79

I0N

) | SUSCEPTIBLE §;7
)

COMPLETE
DENTURES
MADE
PREVIOUSLY

POPULATION
A
¥
i

NEW
DENTIST-HOURS
OF NEED

$ GROSS LEVEL
+) OF
(+)| UNTREATED
A NEED

END-OF-YEAR
LEVEL OF
UNTREATED

NEED

Figure 13.

5 AND 10 YEAR
REBABES, \/

15 YEAR
REMAKES
NUMBER OF
ACTIVE vv
NON-FEDERAL
DENTISTS 4ﬁ1§ﬁ5

DENTIST-HOURS OF
COMPLETE DENTURE
SERVICES
RENDERED

Prosthetics,

Method of Calculation of Annual Levels of Untreated Need for Complete Denture

et



143

To this result are added the time requirements for rebasing
dentures made 5 and 10 years previously and for remaking
dentures made 15 years previously. The resulting total
time represents the number of dentist-hcours of additicnal
complete denture need at the beginning of the current year.

C. At this point, the previcus year's balance of dentist-hours
of untreated need is added to the current need toc obtain the
first-of-the-year grogs level of need.

D, To the number of active, non-Federal dentists projected for
the current year are applied the averasge total number of
chairside hours per dentist (C.H.) for the year and the
expected perecentage of chairside time (%) allocated to the
complete dentures category. This caslculation ylelds the pro-
jected number of dentist-hours devoted to complete denture
prosthetics for the year,

E. The projected number of dentist-hours of complete denture
services to be rendered during the year is subtracted from
the first-of-the-year gross level of need to obtain the end-
of-year balance of untreated complete denture need in
dentist-hours.

F. This sequency of calculations was repeated (with a digital
electronic computer) for each of the years in the projection
period.

A mathematical model similar to the one described for complete

dentures, was used to estimate levels of untreasted edentulousness for

the category of crowns, bridges, and partial dentures, However, this
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second model did not include consideration of a "rebase" or "remake"
requirement., Patients who had received a crown, bridge, or partial
denture in a previous year were not subtracted from each year's 18-79
age population before the prevalence rates were applied. Since these
patients might subsequently require additional crowns, bridges, or
partial dentures, they were assumed to remain a part of the susceptible

population,

Projected Service Requirements

Using the mathematical models, assumptions, and data described
earlier, estimated levels of untreated prosthodontic need were calcu-
lated for each service category for each of the years 1962 through
1985. The results of these calculaticns are presented graphically for
the complete dentures category in Figure 14 and for the category of
crowns, bridges, and partial dentures in Figure 15.

For both categories, the levels of untreated need (millions of
dentist-hours) continue to accumulate through 1985 due to the wide-
spread prevalence of complete and partial edentulcusness, the increasing
size of the 18-79 age civilian population, and the relatively small
marginal increases in numbers of dentists each year. The trend line for
complete dentures (Figure 14) indicates a decreasing rate of increase
in untreated need through 1976, However, due tc the pronounced effects
of the newly-introduced "15-year remake' feature of the estimation
model, the trend line experiences an upturn in 1977 and continues o

increase at & nearly constant rate through 1985.
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The level of untreated need for crowns, bridges, and partial
dentures is shown to increase rapidly from 1962 to about 1965
{ Figure 15). BReginning in 1965, the gradually increasing number of
dentist~hours devoted to these services reduces somewhat this rapid
rate of accumuletion and the level of untreated need continues to rise

through 1985 at & relatively constant rate.

Alternative Strategies

In order to examine the degree to which these projected trends
in untreated edentulousness might be affected by various kinds of
dental health programs, some of the original assumpticns in the pro-
Jjection models were changed to represent the effects of three such
programs. Specifically, changes in (a) prevalence rates of edentulous-
ness, (b) percentages of dentist time allocated to prosthodontia, and
(c) planned dental school enrollments, respectively, vere Introduced
independently to represent the individual effects of each of three
"type" approaches. The effects of these changes on the accumulation of
untreated prosthodontic need are discussed In the following paragraphs
and are presented graphically in Pigures 16 and 17.

Declining Prevalence Rates

To represent the sirategy of expanding health-directed programs
such as water fluoridation, public school dental nurse programs, and
oral disease control training, and placing greater emphasis upon per-
sonal preventive dentistry, it was assumed that the prevalence rates
for complete and partial edentulousness would be reduced gradually by

50 percent over the period from 1971 to 1985. This change in the model
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resulted in new trend lines (Figures 16 and 17) which represent
approximately an 18 percent reduction in projected levels of untreated
need for the complete dentures category and a 7 percent reduction in
untreated need for the crowns, bridges, and partial dentures category
by 1985.

Gradual Increases in Time Allocation

To represent an approach that would yield small snnual increases
in dentist chairside time devoted to prosthodontis, such as could accrue
gradually if dentists employed expanded-function auxiliaries on a sub-
stantial secale, it was assumed that the percentage of dentist chairside
time allcocated 1o prosthetic services would graduslly increase from
about 15 percent in 1970 to 30 percent in 1985.% The new trend lines
(Figures 16 and 17) which represent the effects of these assumed changes
reflect approximate reductions of 28 percent and 7 percent, respectively,
in levels of untreated need for the categories of complete dentures and
crewns, bridges, and partial dentures by 1985,

Irmediate Increase in Time Allocation

The advent of programs such as Federally-financed national
health plans could accelerate dramatically future demands for prostho-
dontic services. Dentists' reamctions to higher demands for services
could result in the immediate allocation of substantially larger gquan-
tities of chairside hours to prosthodontics, especially as prices rise

in the face of such demand. To represent this phenomenon, a 40 percent

¥A gradual increase of this magnitude might result from dentists!
responses to gradual changes in consumer demands for prosthetic ser-
vices arising from improved public education, rising incomes, the advent
of more widespread dental insurance, and/or stable prices of prostho-
dontic services.
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allocation of dentist chairside time to prosthodontia was assumed to
occur in 1975 and to remain at that level through 1985,%

For the complete dentures category (Figure 16), this assumption
yields about a €5 percent decrease in the original projected level of
untreated need by 1985. Apparently, an immediate 40 percent allocation
of dentist time to an essentially non-recurring problem such as complete
edentulousness could alleviate the need at a faster rate than it
accumulates.

A somewhat different result (Figure 17) was observed for the
category of crowns, bridges and partiael dentures, The trend line
produced by the immediate 40 percent dentist time allocation assumption
reflects a reduction in untreated need of about 7 percent during 1975
to a level which remains fairly constant through 1976. In 1977, the
level of untreated need once again begins to rise at approximetely the

previous rate of accumulation. By 1985, there appears to be about a

*¥In some third-party payment programs such as the Los Ange%es
Hotel-Restaurant Employer-Union Welfere Fund Dental Care Programl 2 and
the Medicaid progrem in New York City,lé3 considerable increases in
utilization of otherwise relatively costly dental services have been
observed, In the Los Angeles program, as the effective cost to the
patient was reduced, the proportion of dent%ﬁt chairside time spent
in prosthodontis rose to about 40 percent.l

162Friedman, Jay W.: The Dental Care Program of the Los Angeles
Hotel-Restaurant Employer-Union Welfare Fund, Summary Report of an
Evaluation, Los Angeles, 1970, the Re ents of the University of
California, pp. 26-27.

163Fisher, Morton A.: New Directions for Dentistry, Amer. J. of
Public Health, 60: 850, 851, 1970.

l6uFriedman, Jay W,: The Dental Care Program of the Los Angeles
Hotel-Restaurant Employer-Union Welfare Fund, Summary Report of an
Evaluation, Los Angeles, 1970, the Regents of the University of
California, p. 31.
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10 percent reduction in the original projected level of untreated need.
Tt appears that the extremely high prevelence rate (79 percent of the
population) and the recurrent nature of partial edentulousness, in
conjunction with a steadily inereasing population, tend to produce
needs for crown, bridge, and partial denture services at & rate which
exceeds dentists' cmpacities to treat these needs, even with the assump-
tion of a 40 percent time allocation to prosthodontia.*

Increased Dental School Enrollments

165

The Carnegie Commission on Higher Education has recommended
that there be a 20 percent increase in dental school entrant places by
1980.%¥ This recommendation was the basis for the fourth variation of
assumptions. The mathematical models were altered to include an 18 per-
cent increase in the annual number of dental schocl graduates beginning

in 1975, as the result of a 20 percent increase in enrollment in 1971

minus a 10 percent academic attrition rate.¥®¥x

*As stated eariier, it was assumed that the percentage alloca-
tions of presthodentie chairside time to complete denture work and to
crown, bridge, and partial denture work would be 33 percent and 67
percent, respectively.

l65‘I‘he Carnegie Commission on Higher Education: Higher Education
and the Nation's Health, Policies for Medical and Dental Education,
McGraw-Hill, Highitstown, New Jersey, 1970, p. 45.

*¥*The Carnegie Commission's recommendation was selected as only
an illustrative example of proposed programs of marginal increases in
the supply of dentists through substantial increases in dental schcol
enrollment. Other reccmmendaticns of a similar order-of-magnitude
should yield similasr results.

*¥¥Includes consideraticn of both failure to complete the curricu-
lum end choice of a dentel career other than professional practice.
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The new trend lines {Figures 16 and 17) demonstrate clearly that
adoption of this strategy would have relatively little effect upon
untreated levels of prosthodontic need. Quantitatively, the reduction
in untreated need would be approximately 1 percent for each category of
services by 1985, OF course, the results of this variation were to be
expected, since an 18 percent increase in the number of dental gradu-
ates per year results in an increase of only about one percent in the

total number cof active, non-Federal dentists already in practice.

Surmary of Case Study Conclusicns

Given the assumed conditions and relationships upon which the
study was based, certein general conclusions follow from the foregoing
analyses:

1. The untreated need (but not necessarily the unmet economic
demand) for prosthodontic services will, if projected trends
in patterns of edentulousness and in the dentist supply
continue, accumulate to a level of around £50 million den-
tist chairside hours by 1985.

2. Programs that promote maintenance of the natural teeth can
have significant effects upcn accumulation of untreated need
for prosthodontic dentistry. Gradual reduction of the preva-
lence rate of edentulousness by 50 percent could yield a
reduction in untreated need of about 75 million dentist
chairside hours by 1985.

3. Conditions that would encourage the practicing dentist to

spend larger portions (30 to 40 percent) of his cheirside
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time Iin prosthetics could yield reductions in the level of
untreated prosthodontic need of about 95 million to 190
million dentist chairside hours by 1985. (The effects of
such allocations on preventive dentistry and, in turn, on
prevalence rates of edentulousness, were not examined.)

i, Proposals to increase the annual number of graduating den-
tists by about twenty percent by 1975 apparently would
yield a reduction in projected levels of prosthodontic need
of about & million dentist chairside hours by 1985,

5. It apparently follows that combinations of efforts such as
those in conclusions two (prevention) and three (30 to Lo
percent of dentist chairside time in prosthodontia) above
could result in a reduction in the unmet need For denture
prosthetics of about 170 million to 265 million dentist

chairside hours by 1985.

Discussion of Case Study Results

The precision of each of the numerical results presented in this
study is, of course, a function of the extent to which certain assumed
conditions and relationships in the mathematical models will he realized
in the future. If, however, one views the assumptions and data simply
as reasonable order-of-magnitude approximations of reality, then the
relative values of trends in the findings can be intrepreted meaning-
fully.

First, it is clear that there is an inherent tendency of various
forms of edentulousness to accumulate rapidly among the population, It

is clear also that successful prosthetic treatment of either complete
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or partial edentulousness does not obviate the necessity for edditional
prosthetic treatment, Thus, even the most rigorous and competently-
rendered programs of denture prosthetics slone cannot -- under condi-
tions of limited public resources -- be expected to alleviate completely
present and future problems associated with edentulousness, Indeed,
concentration of inecreasing proportions of dental health resources in
denture prostheties, without compensatory increases in preventive
dental programs, might eventually increase the intensity of the prob-
lem of edentulousness rather than alleviate it, On the other hand,
emphasis upon dentist-intensive preventive programs alone might result
in a desirable decrease in edentulousness in the long run, but would
allcw the backlog of edentulcusness to accumulate more rapidly in the
shorter run.

Thus, it appears that combinations of manpower strategies (e.g.,
continuing to preduce dentist manpower at the present rate and initi-
ating public paradental manpower programs directed toward specific
disease entities among specific population groups) would allow the
dentist to devote greater guantities of his time to services that
reguire his skill (e.g., prosthetics) while allowing increasing numbers
of public paradental personnel to produce greater quantities of ser-
vices to preserve the natural teeth,.

If the typee of analyses presented ir thie study for prosthddon-
ties could be carried out for the various other categories of dental
services, the "trade-off" relaticnshipe among these services could be
examined more directly and systematically. Unfortunately, existing

reriocdic reports of surveys of dental practice do not contain many
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direct measurements or estimates of the kinds needed for studies of

the sort reported here. Thus, a great deal of interpretive analysis

and a number of asserticons are regquired in order to proceed with such
studies. Clearly there is a need for more current guantitative data

and for Improved knowledge about behavioral issues of the kind discussed
in the present study. Existing data-collection mechanisms, such as
those of the American Dental Association, seem tc offer excellent
potential means for collecting these kinde of informstion in a consis-
tent and accurate manner.

This exploratory study cof prosthodontic needs and services has

shown that:

- More direct study of health services needs and health
manpower capablilities to meet those needs 1s feasible, even
under conditions of limited gquantitative data,

~ Conclusiocns drawn from studies such as the cne presented
here may be guite different from the conclusions of tradi-
tionel fixed manpower-to-population ratio approaches, and
could have profound implications for the formulation of
health strategies,

- Difficulties of relating health needs and demands to heglth
services resources can be alleviated hy using common units
(such as dentist chairside hours) to represent both require-
ments and supplies,

- Explicit delineation of underlying assumptions and methods
of estimation facilitates identification and examination of

questionable premises that could affect significantly the
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findings of health services studies,

Areas of dynamic behavior to which the health services system
is especially sensitive can be identified and subjected to
indepth study, and

Specifications for improved accuracy and consistency of
certain kinds of health and health services data become more

definitive.
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CHAPTER VII

CONCILUSIONS AND RECOMMENDATIONS

This was a study of the structure and behavior of the dental
health services system and the implications of that structure and of
behavior for the formulation of dental menpower strategies., The
general purposes of the study were to clarify some of the issues that
relate to dental manpower policy formulation, to identify areas in
which manpower policy changes are likely to have significant effects
on dental health objectives, and to identify cpportunities for improve-
ments in health services planning through health systems research and
improved avalilability of data. This exploratory investigation was
based upon informaticn acquired through actual experience in dental
manpower plenning for the State of Georgis, accounts of other health
manpower planning studies and proposals in the literature, a variety of
dental practice and public health survey publications, and interviews
with dentist educators, researchers, and practitioners,

Coneclusions related to degrees of accomplishment of each of the
five specific study cbjectives described in Chapter I are presented in
the following paragraphs. Specific conclusions of the study are found
in the chapters cited. General conclusions and recommendations related
to the purpcses of the study are then presented as a framework for

further developmental dental manpower research and planning.
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The Dental Hemlth Services System

The first study objective was to describe and conceptualize the
structure and behavior of the dental health services system. The nature
and some of the characteristics of professicnal dental practice that
affect its current and projected status as the principal scurce of
dental services in the United States were described in Chapter IIT.

A conceptual model of the preduction of a heterogeneous dental services
mix was presented as a departure from traditional apprcaches in order
to identify and describe more appropriately the input and output
factors that relate to dental services production and productivity
issues, It is concluded that the first study objective was achieved

satisfactorily in Chapter IIT.

Dental Services Need and Demand

The second study objective was to describe the character of need
and demand for dental services. A definition of dental services need,
the nature and quantitative estimates of the prevalence ¢f various
dental diseases, and some determinants, measures, and gquantitative
trends in economic demand for dental services were presented and dis-
cussed in Chapter IV. The wide disparity between the known incidence
of dental disease and the public’s desire and ability to purchase
dental services was identified and discussed. It is concluded that the

second study objective was achieved in Chapter TV.

Alternative Dental Manpower Strategies

The third study cbjective was to examine alternative dental

manpower planning criteria and their utility in formuleting rational
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dental manpower strategies., Several categories of such criteria, and
the menpower strategies that flow from their use, were described in
Chapter V in the contexts of the conceptual dental services supply and
requirement consideraticns develcped in easrlier chapters. Two general
conceptual gpprosches to dental health services planning, representing
traditional profession-oriented versus potential health-directed dental
menpower stretegles, were then compared &s to their relative costs and
effectiveness in achieving dental health objectives, Thus, it is
concluded that the third specific study objective was accomplished in

Chapter V.

Iliustrative Case Study

The fourth study objective was to develop an illustrative
applicaticn of quantitative modeling and analysis to a specific set of
dental health problems and services to evaluate the effects of some
alternative strategies on specific measures of dental health levels.

A case study of presthodontic services and edentulousness in the
United States, using aveilable actual data, was the wvehicle for demon-
gstration of the applicability of guantitative methods to dental health
services planning. The results of the case study of Chapter VI demon-
strated the applicability of such methods, even under conditions of
limited availability of data, and, thus, constitute achievement cf the

fourth study cbjective.

Generel Conclusions

Health manpower planning continues tc be & dominant focus of the

national search for means to improved levels of publiec health, Yet,
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this focus appears to be confined to prevailing traditional patternms

of manpower organization and practice that are managed by the independent
health professicnal entrepreneur and promulgated by his representative
professional corganizations. This approach is not unexpected, of course,
when one ccnsiders that most health manpower planning efforts and
resulting policy recommendations are conducted, proposed, and carried
cut by representatives of the professions that ultimately are affected.
It is important to recognirze also that health menpower goals are not
necessarily coineident with public health goals. Nevertheless, tradi-
tional health manpower planning efforts, directed typically toward
primary professional manpower targets, have left unexamined both the
anticipated and ex post facto public health benefits to be derived from
recommended manpower programs.

This exploratory study of the present dental health services
system, levels of dental disease, and demand for dental services has
produced considerable evidence that traditional approaches to dental
health planning in the United States, through specification of dentist
manpower targets and production of increasing numbers of dentists
alone, may yield negligible effects on levels of dental disease. More-
over, 1t appears that recently-proposed programs to supplement the
dentist's prectice with expanded-function dental ancillary personnel
share some of the shortecomings of dentist manpcwer programs and may
offer few, if any, economies or dental health benefits to the general
public. Of course, to the extent that the dental profession and the
public can generete sufficient economic demand and political pressure,

increasing numbers of dentists prebably will continue to be produced.
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That such a trend cconstitutes a rational policy Tor the allocation of
public resources to dental health objectives is not supported by
aveilable information and the anslyses of this study.

Health-directed dental manpower programs, such as the state-
operated New Zealand school dental nurse program, supplemented by con-
tractual agreements with a stabilized supply of private dentists,
appear to offer clear public dental health benefits and economies
beyond those available under traditional profession-oriliented manpower
programs, As with supplementary fluoridation programs, health-directed
dental manpower programs, particularly those aimed at the dental health
of children, can delay significantly the onset and permanent effects of
dental disease and cen reduce the general requirement for dentist man-
power without affecting adversely the economic or professional status
of the dentist,

In summery, this study has shown that raditional approsasches
to dental health planning through formulation and implementation of
expanded profession-criented menpower programs are relatively ineffec-
tive and uneconomical dental health strategies. Conceptually, it wes
demonstrated that new manpower programs could be formulated and imple-
mented to achieve specific dental health objectives in & relatively
economical fashion. The value of the systems-snalytic point of view
was demonstrated throughout the study as previously-unstructured rele-
vant issues were conceptualized and used as the context of logical
argument that yielded the above conclusions.,

The principal contributions of the present study were: synthe-

sis of conceptual descriptions of the dental services system and of
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dental services requirements; description and evaluation of alternative
conceptual dental manpower planning approaches and their effects on
dental health; and epplication of these concepts to & particular set of
dental services and dental health problems. The results of this study
should enable the dental health systems resesrcher tc select areas of
study with improved knowledge of the potential whole-system effects of
his research, The findings of this study also should provide an
improved framework within which the effects of proposed dental man-
power programs can be assessed more systematically and with greater
cbjectivity.

This study has produced considerable evidence that traditional
dental manpower strategies, Implemented through the current structure
and philosophy of private dental practice and involving dependence upon
existing public expenditure patterns for dental services, may have neg-
ligible marginal effects on levels of dental disease. DPublic paradental
manpower strategies directed toward specific dentel disease entities
and population groups, were shown to offer significant publiec health
advaentages over traditional approaches alone, It was demonstrated
further that combinaetions of private and public manpower programs can
be feasible, effective, and more economical alternatives to the present
exclusively privete enterprise system for the delivery of dental ser-
vices, without detriment to the dental profession.

This study also has contributed to identification of data and
information sources relevant to the study of dental manpower and health
issues, has demonstrated the utility and shortcomings of & wvariety of
avallable data, and has indicated the need for improved information in

a8 number of specific areas,
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Reccmmendations for Further Study

The present study was an attempt to examine a relatively
complex, ill-understocd area of public health policy from an objective
point of view. Virtuelly gll previous studies in this area of inguiry
have been confined to intre-professional matters such as improvements
in efficiency within the health professional's practlice and within
cther existing health care institutions. Understandahly, few attempts
had been made previcusly by industrial and systems engineers to
address such problems. Accustomed to working within existing objec-
tives and policy constraints of institutions as staff consultants,
industrial and systems engineers ordinarily would not be expected 1o
participate in extensive inquiry or challenge teyond those boundaries.
Yet, as has been demonstrated in the present study, the results of such
inquiry can lead to reexamination and possible restructuring of insti-
tuticonal poliecy in the public interest.

Clearly, in the present study the issues addressed have not
been resolved. The findings of the study challenge convention, but
need themselves to be challenged or corroborated. It is suggested,
therefore, that the following areas of ingulry would be appropriate as
follow-on and developmental research in the area of dental health and
manpower planning:

- Development and cost/benefit evaluation of specific

heslth-directed dental manpower progrsms and policies,
such as state-spconsored school and community dental

nurse programs,
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Develcpment and eveluation of intra-professicnal incentives
to promote control of, as cpposed to only intervention in,
dental disease and the passing on of econcmies of dental
practice to the public.

Further exploration of the social, economic, health, and
political implications of specific dental services and
manpower strategies through whole-system modeling, analysis,
and design approaches, such as those of Forrester's indus-
trial dynamics methodologies.

More extensive participation and education of industrial
and systems engineers in publie health policy matters, to
promote development of informed and interested academicianc,
researchers, and practitioners whose contributions to public
health policy formulation and program develcopment can be

substantisal,
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APPENDIX A

DENTAL EDUCATIONAL COST ANALYSIE
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DENTAL EDUCATIONAL COST ANALYSIS

In order to analyze the cost of dental education, varicus
component cogt factors which contribute to the total cost of dental
education at the Medical College of Georgia School of Dentistry were
individually analyzed. These cost factors included: the amortized
cost of the Dental Clinical Services Building and the Dentistry portion
of the Research end Education Building; faculty and non-faculty payrell
and fringe benefits; normal operating expenditures; miscellaneous
indirect costs; amortized costs of loose office and dental equipment;
and intern and resident student stipends,

The total eguivalent annual cost associated with each of these
Tactors was computed using conservative estimates of the time value
of money {i.e. interest rates) and useful life expectancies of facili-
ties and equipmenti. Also considered were two revenue factors, tuition
and clinie income, which made it possible to estimate net costs of
dental education. The detailed methods used in calculating these costs
and revenues are outlined in this appendix.

Cozts and revenues associated with extramurally - funded research
programs were not included in the cost-per-student estimates and pro-
Jjections of this report. The primary difficulty encountered in
attempting to incorporate such estimates was that only gross projections
of research funding through 1974 were available. Moreover, these pro-
Jections of research funding were not program-specific and, thus, could

not be apportiocned easily among research and educational programs.
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Bases for Apporticning Costs and Revenues

Since the objective of the analysis was to estimate costs on a
per-dental-student basis, guidelines for apportionment of costs among
student users of Scheool of Dentistry resources were established, The
following assumptions, formulated by the administrative officers of
the School of Dentistry, were used for apporticning costs and revenues:
(1) Costs should be apportioned among dental students, advanced
education students (graduate and postgraduate students), dental hygiene
students, dental assistant students, and dental technician students.
(2) Apportionment among these student groups should be based upon
the relative amount of use of dental facilities and faculty by each of
the groups.

(3} The Allied Health Sciences (Hygienists, Assistants, and Techni-
cians) students will be considered equal to dental and advanced educa-
tion students with regard to apportioning facilities and faculty costs,
but will participate in all other costs according to their "dental
student equivalent” as illustrated in Table

By using these assumed eguivalence relationships, each student
group's yearly projected enrollment total (Table A23) was converted to
an equivalent number of dental students for each cost and revenue
category within each fiscal year (Table A24), By adding together the
dental student equivalents for a given cost or revenue categeory within
a given year, the total equivalent number of dental students to be
used for calculating the per-dental-student cost cor revenue for that

particular categery and year was derived.
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Having derived the foregoing informetion, the cost or revenue
per dental student per year for each category was computed by dividing
the total projected equivelent annual cost (EAC) or income asscciated
with each category'(factor) by the equivalent dental student enroll-
ment (EDSE), The results of these computations are presented in the
various tables throughout Appendix A.

The total cost of dental education per dental student is dis-
played in the summary table (Table A25). Tt is important to note
that, due to the apportionment guidelines suggested by the adminis-
trative officers of the School of Dentistry, the total net cost per
dental student is the same for both undergraduate and advanced educa-
tion students; the total gross cost per dental student differs between
the two groups by only the amount of the undergraduate student kit
cost. These results do not reflect the cost per student of the Allied
Health Sciences educational programs.

The results of this analysis are strongly dependent on the
assumptions made through the study. It is for this reason that
important assumptions are clearly stated and their sources identified

for each component of the analysis,
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Table A-1. Dental Clinical Services Building Amortized
Facility Cost Per Dental Student Per Year¥
40 YEAR
AMORTIZATION
YEAR FEDERAL $ STATE $
1969-1970 4,351.31 2,143.18
1970-1971 2,353 26 1,159.07
1971-1972 1,226.70 60k, 19
1972-1973 784, ke 386,36
1973-1974 662,70 326.40
1974-1975 613,35 302,10
ASSUMPTTIONS:

1. Zero salvage value at end of amortization period.

\Y)

5% interest rate for amortization.

3. Federal and State funding are 67% and 33% respectively.

=

4O-Year useful life of faculty.

¥Bee Appendix A for methodclogy.
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Table A-2. Research and Education Building Amortized
Facility Cost Per Dental Student Per Year¥

Lo YEAR
AMORTIZATION

YEAR FEDERAL $ STATE $
1969-1970 1,711, 14 8L2.80
1970-1971 925,41 455,80
1971-1972 482,40 237.60
1972-1973 308,47 151.93
1973-1974 260,60 128. 36
1974-1975 241,19 118.80

ASSUMPTIONS:

1. Zero salvage value at end of amortizaticon period.

no

5% interest rate for amortization.

3. Federal and State funding are 57% and 33% respectively.

=

40-Year useful life of facility.

¥See Appendix B for methodology.



Tabie A-3.

Personnel Expenditures Projected Payrcll

Cost Per Dental Student Per Year*

1. 7% increase in faculty salaries per year,

2. L% increase in non-faculty salaries per year.

¥Zee Appendix C for methodolegy and personnel projections.,

FACULTY NOLi -FACULTY
TOTAL
TOTAL COST PER TOTAL COST PER COST PER
YEAR PAYROLL STUDENT PAYROLL STUDENT STUDENT
1969-1970 (Faculty + Non-Faculty Payroll = 849,252,21) 20, 463,91
1970-1971 1,030,874.00 12,k20.17 2L6,580.00 2,970.84 15,391.01
1971-1972 1,453,532.3h 9,469.27 551,136.37 3,590.46 13,059.73
1972-1973 1,793,919.24 7,816.6L 720,151.52 3,137.92 10,954, 56
1073-197k 2,172,482.20 8,0u46,23 900, 568.43 3,335, 4k 11,381.67
1974-1975 2,324,555,95 7,800.52 962,69k, 60 3,230.52 11,031.04
ASSUMPTIONS:

AR
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Table A-Y4, Indirect Cost Projected Fringe Benefit
Cost Per Dental Student Per Year,
TOTAL TOTAL FRINGE COST PER
YEAR PAYROLIL* BENEFIT COST STUDENT PER YEAR

196G-1970 Bug,252.21 11h,649,05 2,762.63
1970-1971 1,277,454.00 172,456.29 2,077.79
1971-1972 2,004,668, 71 270,630.28 1,763.06
1972-1973 2,514,070.76 339,399.55 1,478.87
1973-1974 3,073,050.63 h1k,861, 84 1,536.53
1974-1975 3,287,250.55 4h3,778.82 1,489.19
SOURCE:

Instituticnal volicy designates the fringe benefit cost to be 13.5% of

total payroll.

¥Payroll figures are from Appendix D.
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Table A-5., Normal Operating Expenditures Projected
Cost Per Dental Student Per Year#*

OPLEATING EXPENSE COST PER
YEAR PER YEAR STUDENT PER YEAR

1969-1970 ok, 361,36 2,273.77
1970-1971 141,939.33 1,710.11
1971-1972 P2, The. 07 1,451,08
1972-1973 279,341,20 1,217.17
1973-197h 341,450, 07 1,264,63
1974-1975 365,250, 06 1,225.67

ASSUMPTIONS:
Normal operating expense is assumed to he approximately 10% of total

direct cost based upon the 1969 Fiscal Year Financial Report for the
Medical College of Georgia,

*5ee Appendix D for methodology.
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Table A-6. Miscelleneous Indirect Cost Projected
Cost Per Dentel Student Per Year.
TOTAL MISCELLANEOUS COST PER STUDENT
YEAR DIRECT COST#* INDIRECT COST PER YEAR

1969-1970 943,613.57 188, 722, 71 L, sht.5h
1970-1971 1,419,393.33 283,878.67 3, 420,22
1971-1972 2,227,409, 68 L5 L81,9L 2,902.16
1972-1973 2,793,411.96 558,682.39 2,434.35
1973-197h 3,414,500, 70 £82,900. 14 2,529.26
197L4-1975 3,652,500,61 '730,500.12 2,451,34
ASSUMPTIONS:

Miscellaneous indirect cost is assumed to be approximately 20% of
totel direct cost.

*Direct cost figures are from Appendix D.



176

Table A-7, Dental Clinical Services Building Estimated
Loose Equipment Cost Per Dental Student Per Year*

YEAR FEDERAL $ STATE $
1969-1970 1,519.70 748.51
1970-1971 821.88 Lok,81
1971-1972 428, 43 ' 211,02
1972-1973 273.96 134,94
1973-1974 231.45 114.00
1974-1975 214,21 105.51
ASSUMPTIONS:

1l. Zero salvage value at end of useful life.
2. 5% interest rate for depreciation,

3. PFederal and State funding are 67% and 33% respectively,
SOURCE:

Dental Clinical Services Building equipment specification listing and
Dr. Thomas J. Zwemer, Assoclate Dean, School of Dentistry.

¥See Appendix E for methodology.
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Table A-8. Research and Education Building Estimated
Loose Equlpment Cost Per Dental Student Per Year.*

YEAR FEDERAL $ STATE $
1969-1970 193.32 95,22
1970-1971 10k4.55 51.49
1971-1972 5k, 50 ' 26,84
1972-1973 34.85 17.16
1973-1974 29, 4L 14,50
1974-1975 27.25 13.42
ASSUMPTIONS:

l. Zero salvage wvelue at end of useful life.
2. 5% interest rate for depreciation.

3. Federal end State funding are 67% and 33% respectively,
SOURCE:

Research and Education Building equipment specification listing and
Dr. Louis J. Boucher, Associate Dean, School of Dentistry.

¥Bee Appendix F for methodology.



Tabtle A-9.

Qral Surgery Cost of Intern and Resident Stipends.

YEAR INTERN STIPEND* RESIIDENTS CSTIPENDS** RESIDENTS STIPENDS**%  YEAR

COS8T PER
DENTAL
STIPENDS  STUDENT

1969-70 2 13,000 2 14,000 2 15,000 1969-70 42,000 1, 400,00
1970-T1 2 13,000 2 14,000 2 15,000 1970-71 L2,000 617.65
1971-72 2 13,000 2 14,000 2 15,000 1971-72 k42,000 328.13
1972-73 2 13,000 2 14,000 2 15,000 1972-73 42,000 218.75
1973-Th 2 13,000 2 14,000 2 15,000 1973-74  L2,000 184,21
1974-75 2 13,000 2 14,000 2 15,000 1974-75 42,000 164, 06
ASSUMPTIONS:

Intern & resident stipends will remain constant

SOURCE:

Dr. Richard G. Topazian, Oral Surgery, School of Dentistry.

Enrollment Figures {Appendix G).

*  Interns receive $7,500 per year.
*% 1st Year Residents receive $7,000 per year.
*%% 2nd Year Residents receive $7,500 per year.

QLT
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Table A-10. Revenue - Tuition Per Dental Student Per Year.*

YEAR TOTAL PROJECTED TUITION TUITION PER STUDENT
1969-1970 21,450 715,00
1970-1971 52,800 TT76. 47
1971-1972 102,300 799.22
1972-1973 154,500 8ok, 69
1973-197h 183,900 806.58
1974-1975 203,925 796.58
ASSUMPTIONS:

1. Cost of tuition will remein constent at $825.00 per year for
Georgis residents end $1,650 per year for non-residents.

2, Percentage of non-resident dental students will remain approxi-
mately constant at 6.66% of total dental enrollment based upon
present enrcllment figures.

3. Btudents enrcolled in an advanced education program which requires
tuition will pay $135.00 per quarter if a Georgie resident and
$315,00 per quarter if a non-resident.

L. Percentage of non-resident graduate students paying tuition will
remain approximately constant at 50% of total graduate students
paying tuition,

SOURCE:

Registrar, Medical Ccllege of Georgia.

Dr. Francis J. Behal, Dean, Graduate Studies, Medical College of Georgia.
Dr. Louis J. Boucher, Associmte Dean, School of Dentistry.

¥Bee Appendix G for methodology.



Table A-11. Revenue - Average Clinic Income FPer Dental Student Per Year.

15T YEAR 2ND YEAR 3RD YEAR LTH YEAR ADVANCED TOTAL AVERAGE

YEAR STULENTS STUDENTS STULENTS STUDENTS EDUCATION INCOME INCOME
1969-1970 576 2k, 000 2L,576 819.20
1970-1971 86h 6,768 32,000 39,632 582,82
1971-1972 1,344 10,152 12,000 48,000 71,496 558.56
1972-1973 1,344 15,792 18,000 36,000 80,000 151,136 787,17
1973-197h 1,344 15,792 28,000 54,000 96,000 195,136 855.86
1974-1975 1,344 15,792 28,000 84,000 128,000 257,136 1,004, bi

ASSUMPTIONS:
1. Each first year student will derive $24.00 total income.
2. Each second year student will derive $282.00 total income.

3. Third year students will complete 5 comprehensive care patients at an estimated 20 visits per
patient and an estimated income of $5.00 per patient visit ($500 per year).

L,  Fourth year students will camplete 15 comprehensive care patients at an estimated 20 visits per
patient and an estimated income of $5.00 per patient visit ($1,500 per year).

5. PEach student enrolled in an advanced education program will derive $4,000.00 per year total income.
SOURCE ¢

Projected clinic income memorandum of 31 March 1970.

Dr, Louis J. Boucher, Asscciate Dean, Scheol of Dentistry.

0gT



Table A-12.

Student Kit Cost per Undergraduate Dental Student Per Year.

TOTAL TOTAL TOTAL :

NUMEER OF FRESHVAN NUMEER OF SOPHOMORE COMBINED COST PER

YEAR FRESHMAN KIT COST SOPHOMORES KIT COST KIT COST STUDENT

1969-1970 2k 38,400 38, 400 1,600.00

1970-1971 36 57,600 2k 16,800 Th, 40O 1,240.00

1971-1972 56 89,600 36 25,200 114,800 989.65

1972-1973 56 89,600 56 39,200 128,800 Th8. 84

1973-1974 56 89,600 56 39,200 128,800 631.37

1974-1975 56 89,600 56 39,200 128,800 575.00
ASSUMPTIONS:

1. Cost of Freshman Kit is $1,600.00.

2, Cost of Scphomore Xit is T700.00.

3. Cost of both kits will remain constant.

SOURCE :

Dr. Arthur O, Rahn, School of Dentistry.

T8t



Table A-13. Summary of Federal end State Costs Per Dental Student Per Year*
FY FY FY FY FY FY
1969 1970 1971 1972 1973 1974
TOTAL GROSS
Pederal Cost T, T75. 47 I, 20k, 79 2,192,03 1,401, 70 1,144,119 1,096.00
Less Income¥* 0 0 0 0 ¢] 0
TOTAL NET
Federal Cost T, T75. 47 4,20k, 99 2,192,03 1,401.70 1,14k.19 1,096.00
(18.73%) (1k4.95%) (10.23%) (8.34%) (6.75%) (6.77%)
TOTAL GROSS
State Cost 35,277.56 25,287.95 20,583.81 16,994.09 17,479.56 16,901.13
Less Income*¥* 1,53%,20 1,359.29 1,357.78 1,591.86 1,662, 44 1,801.02
TOTAL NET
State Cost 33,743.36 23,928.66 19,226.03 15,k402.23 15,817.12 15,100.11
(81.27%) (85.05%) (89.77%) (91.66%) (93.25%) (93.23%)

* Same for both undergraduaste and graduate dental students,

%% Tpuition and clinic income comprise total income which is assumed to defray state costs only.

28T
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Table A-1L4, Projected Extramural Funds.
PROJECTED £0% 20%

YEAR RESEARCH FUNDS FELERAL STATE
1969-1970 157,000 125,600 31, 400
1970-1971 316,500 253,200 €3,300
1971-1972 450,000 360,000 90, 000
1972-1973 600,000 180, 000 120,000
1973-1974 770,000 €16,000 154,000
1974-1975 960, 000 768,000 192,000
ASSUMPTIONS:
Federal and State Funding are sssumed to be about 80% and 20%
respectively.
SOURCE :

Dr. Louis J. Boucher, Associate Dean, School of Dentistry.
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D.C.S5.B. Loose Equipment R.E.B. Loose Equipment
Federal Portion - 3.52% Federal Portion -~ .44%
State Portion - 1.74%7 State Portion - .2528%
Oral
Sunrgery
Student
Stipends
3.26% R.E.B. Facility
Federal —
, State |-

PAYROLL - 47.54%

Figure A-1. Cost of Dental Education Per Dental Student
Fiscal Year 1969,



185

R.E.B. Looge Equipment D.C.5.B. Facility
Federal - .15% Federal - 3.40%
State - .07% Oral State - 1,67%
Surgery
. Student e
D.C.S.B. Loose Eguipment STipends E.E.B. Facility

Federal - 1.820% , 32% Federal - 1.,34%
State - .58% hﬁ—‘ﬁhh~h\ I~ State - .66%

\

Fringe

Benefits - 8.27%

Ogerating
Exgenses

6£.82%

PAYROLL - 61.30%

Figure A-2, Cost of Dental Education Per Dentel Student
Piscal Year 197hk.
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Table A-14, Dental Clinical Services Building
Determination of Equivalent Annual Cost.

Initial Facility Cost - $5,906,107.38
E.A.C,: Fqguivalent Annual Cost

C.R.F.: Caepital Recovery Factor
Federal Principal: 67% -~ $3,957,091.9k4
State Principal: 33% - $1,949,015.4L

E.D.S.E.: Equivalent Dentel Student Enrollment (Table 3)

Lo YEAR
AMORTIZATION
5% C.R.F. 0.05828
Federal E.A.C. $ 230,619.32
Total Federal 9 9,224, 772,73
State E.A.C. $ 113,588.62
Total State $ h, 543, 504,79

METHOD:

E.A.C.  COST/DENTAL STUDENT
E.D.S.E. YEAR




Table A~15, Research and Education Building Determination
of Egquivalent Annual Cost

Initial Facility Cost (25% of Total Facility for Dentistry)
= $2,322,563.22

E.A,C.: Equivalent Annuel Cost

C.R.F.: Capital Recovery Factor

Federal Principal: 67% = $1,556,117.36

State Principal: 33% - $766,5445.86

E.D.S.E.: Eguivalent Dental Student Enrollment (Table 3)

40 YEAR
AMORTTIZATTON
5% C.R.F. 0.05828
Federal E.A.C, & 90, 690. 52
Total Federal $ 3,627,620.79
State E.A.C. $ Lh, 668, 16
Total State $ 1,786.738.59

METHOD:

E.A.C. _ COST/DENTAL STUDENT
E.D.S.E. YEAR

187
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Table A-16. Determination of Payroll Expenditures.

Personnel Projections*

FACULTY FACULTY NON-FACULTY NON-FACULTY
YEAR MEMEERS INCREASE EMPIOYEES INCREASE
1969-1970 32 - 25 -
1970-1971 50 18 b1 16
1971-1972 67 1T 90 kg
1972-1973 78 11 114 24
1973-1974 89 11 138 24
1974-1975 89 o 1he L

¥The above perscnnel projections were estimated by the School of
Dentistry, July 197C.

Personnel Payroll Projection:

Notation:
Jitiy = inerease in number of employees
F Ci = previous year's total faculty payroll cost
F Ci = previous year's average faculty payroll cost
F Ci+l = projected year's total faculty payroll cost
N Ci = previous year'z total non-faculty payroll cost
N Ci = previous year's averege non-faculty payroll cost
N Ci+l = projected years total non-faculty payroll cost
FOR 1 =170, T1, T2, 73



METHOD:

1)

2)

3)

FC, ., =[FC;+ (r

Table A-16. {(Continued)

NC, ., =I[NC, + (N

i+

(F Cipg tNC

(F Copg v 8 c

i+l)

i+l)

¢;) (Lom) + (FC,) (48)]
c;) (ob) + (Wc,) (am)]

PROJECTED YEAR'S TOTAL PAYROLL COST

_ COST/IENTAL STUDENT

E.D.S.E.

YEAR

185
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Table A-17. Determination of Total Direct Cost and
Operating Expenditures.

METHOD:

1. Total Direct Cost = Payroll Cost (90%) + Operating Expenditures (10%)

Payroll Cost
0.9

3. (Total Direct Cost - Payroll Cost) = Operating Expenditures

2. = Total Direct Cost

), Operating Expenditures _ Cost/Dental Student
: E.D.S.E. - Year

TOTAL OPERATING

YEAR PAYROLL COST DIRECT COST EXPENDITURES
1969-1970 8hg,252.21 943,613.57 9k4,361.36
1970-1971 1,277, 454,00 1,419,393.33 141,939.33
1971-1972 2,004,668, 71 2,227,409.,68 222, 740.97
1972-1973 2,51k4,070.76 2,793,411.96 279,341.20
1973-1974 3,073,050.63 3,414,500, 70 341, 450.07
1974-1975 3,287,250.55 3,652,500,61 365,250.06
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Table A-18. Dental Clinical Services Building Estimates
of Loose Equipment Depreciation Cost.

NOTATION:
C.R.F.: Capital Recovery Factor
E.A.C.: Eguivelent Annual Cost

E,D.S,E.: Eguivalent Dental Student Enrollment (Table 3)

YEARS 5% TOTAL CUMULATIVE
DEPRECIATED C.R.F. PRINCIPAL E.A.C, E.A.C.

10¥% 0.12950 495,679.06 €4, 190. 4L 64,190. 44

DOWF 0.08024 6£98,213.56 56,024, 66 120,215.10
METHOD:

]

1. Federel E.A.C. = (.67) (Cumulative E.A,C.) = $80,544,12

2., Stete E.A.C. (.33) (Cumlative E.A.C.) = $39,670.98

3 E.A.C. _ Cost/Dental Student
* E,D.S.E. h Year

¥Dental Equipment
*¥Furniture
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Table A-19. Research and Education Building Estimetes
of Loose Equipment Depreciation Cost.

NOTATION:
C.R.F.: Capital Recovery Factor
E.A.C.: Eguivalent Annuel Cost

E.D.S.E.: Eguivelent Dental Student Enrollment (Teble 3)

YEARS 5% TOTAL CUMULATIVE
DEPRECIATED C.R.F. PRINCIPAL E.A,C. E.A.C.
5% 0.23097 2,215.30 511.67 511.67
10 0.12950 3,202,00 L1k, 66 926,33
10% 0.12950 1,794.03 232.33 1,158.66
15 0,09634 2,277.20 219.39 1,378.05
15% 0.09634 76,598.25 T,379.48 8,75T.53
20% 0.08024 5,737.50 L60.38 9,217.91
25 0.07095 50,391.00 3,575.2k 12,793.15
25% 0.07095 35,221.50 2,498.97 15,292,12
METHOD:

1. PFederal E.A.C. = (.67) (Cumlative E.A,C.) = $10,245.72,

2. State E.A.C. = (.33) (Cumulative E.A.C.) = $ 5,046.40.
3 E.A.C. _ Cost/Dental Student
* E.D.S.E. Year

*¥Cost figures which represent 25% of combined equipment cost shared
with the School of Medicine.



Table A-20,

Determination of Tuition Rewvenues.

UNDERGRADUATE TUITION

193

TOTAL

NON-

RESIDENT RESIDENT RESIDENT

TOTAL

TOTAL

NON-RESIDENT UNDERGRADUATE

YEAR STUDENTS TUITION  STUDENTS* TUITTION TUITION
1969-1970 22 18,150 2 3,300 21,450
1970-1971 56 46,200 b 6, 600 52,800
1971-1972 108 89,100 8 13,200 102,300
1972-1973 160 132,000 12 19,800 151,800
1973-1974 190 156,750 1k 23,100 179,850
1974-1975 209 172,425 15 2k, 750 197,175

ADVANCED EDUCATION ENROLIMENT*¥
ORAL SURGEONS ORTHODONTISTS  DENTAL GRADUATE SCHOOL

YEAR (SALARIFD) (NON-SALARIED) TUITION  NON-TUITION
1969-1970 6 - - -
1970-1971 6 2 - -
1971-1972 6 6 - -
1972-1973 6 6 L L
1973-197L 6 6 6 6
1974-1975 6 6 10 10
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Table A-21, Determination of Tuition Revenues

DENTAL GRADUATE TUITION

TOTAL NON- TOTAL TOTAL
RESIDENT RESIDENT RESIDENT NON-RESIDENT GRADUATE
YEAR  GRADUATES TUITION GRADUATES***  TUITION TUITION
1969-1970 - - - - -
1970-1971 - - - - ' -
1971-1972 - - - - -
1972-1973 2 810 2 1890 2700
1973-1974 3 1215 3 2835 4050
1974-1975 5 2025 5 k25 6750

*Non-resident undergraduate students = 6.66% of total dental
enrollment.
#¥30URCE: Dr. Louis J. Boucher, Associate Dean, School of Dentistry.
*¥%Non-resident graduete students who pay tuition = 50% of total
graduate students who pay tuition.

METHOD:

(Undergraduate + Graduate Totel Tuition) _ Average Tuition/Dental Student
E.D.S.E. - Year




195

Table A-22., '"Dentel Student Eguivalents" for Apportliomment of
School of Dentistry Costs and Revenues Among
Participating Programs.

Progrem Dental Allied Health Sciences
Advenced Dental Dental Dental

Category Dentistry ZEducation Hyglene Assistant Technician

Facilities 1,00 1.00 1.00 1.00 1.00

Equipment 1.00 1.00 1.00 1.00 1.00

Faculty Payroll 1.00 1.00 .50 .25 .25

Non-Faculty

Payroll 1,00 1.00 .50 .25 .25

Operating

Expendltures 1.00 1.00 .50 .25 .25

Fringe Benefits 1.00 1.00 .50 .29 .25

Miscellaneous

Indirect Cost 1.00 1.00 .50 .25 .25

Oral Surgeon

Stipends 1.00 1.00 - - -

Student Kit Cost 1.00 - - - -

Tuition 1.00 1.00 - - -

Clinic Income 1.00 1.00 - - -

SOURCE ¢

Dr., Louis J. Boucher, Asgociate Dean, School of Dentistry.

Dr. Thomes J. Zwemer, Associate Dean, School of Dentistry.



Table AZ3, Projected Student Enrollments.

Entering/Total Enrollment

196

PROGRAYM 1969-70  1970-71  1971-72  1972-73  1973-7h  1975-75
DENTISTRY 2L /2h 36/60 56/116 56/172 56/204 56/22k
DENTAL

ADVANCED* - /6 /8 /12 /20 /24 /32
EDUCATION

DENTAL

HYGIENE 12/23 18/30 24 /b2 24/48 2L /48 24/48
DENTAL

ASSISTANT - - 12/12 2L /36 24 /L8 24 /48
DENTAL

TECHNICIAN - - 6/6 12/18 12/24 12/24
ASSUMPTIONS:

l. Academic attrition rates are assumed to be insignificant,

2. Maximum enrollment for the period under consideration is assumed
to be 224 dental students, 48 dental hygiene students, 48 dental
assistant students, and 24 dental technician students.

SOURCE :

Office of the President, Vice President and Treasurer, and Registrar,

Medical College of Georgia.

¥Includes gradumte and postgraeduate students.
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Table A2L, Eguivalent Student Enrollments¥* for Cost and
Revenue Apportiomment.

b o8 -

;; -§ §]§ EE¢§ EE%? "’E; ~

§ s £8 Fg i £S 3
£ Category ~ < & A S< & &
FY Facilities & Egquipment el 6 é3 - - 53

1 Oral Surgeon Stipends 2lh - - 30

9 Student Kit Cost 2h - - - - 2

6 Revenue*¥ 2h 6 - - - 30
9  All Other 2l 6  11.5 - - k1,5
FY Fecilities & Equipment 60 8 30 - - 98

1 Oral Surgeon Stipends 60 8 - - - 68

g Student Kit Cost 60 - - - - 60

ki Revenue¥¥* €0 & - - - 68

0 All Other 60 8 15 - - 83
FY Facilities & Equipment 116 12 L2 12 6 188

1 Oral Surgeon Stipends 116 12 - - - 128

9  Student Kit Cost 116 - - - - 116

T Revenue¥* 116 12 - - - 128

1 All Other 116 12 21 3 1.5 153.5
FY Facilities & Equipment 172 20 L8 36 18 294

1 Oral Surgeon Stipends 172 20 - - - 192

G Student Kit Cost 172 - - - - 172

T Revenue¥x* 172 20 - - - 192

2 All Other 172 20 2l 9 ks 229.5




Table A24, (cont). Egquivalent Student Enrollments* for Cost

and Revenue Apportilionment.

g e &

. g 58 . . § 48

o - g & q & 8 .3_§ —

9 £ B3 FE FE 5Y 2

& Category A <5 A& A< [n &

FY Facilities & Equipment 204 24 L8 4§ 2L 348
1 Oral Surgeon Stipends 20k 2k - - - 228
g Student Kit Cost 20k - - - - 20h
7 Revenue¥* 20k 2k - - - 228
3 All Other 204 2k ok 12 6 270
Y Facilities & Equipment 22k 32 L8 L8 2L 376
1 Oral Surgeon Stipends o2l 32 - - - 256
9 Student Kit Cost 224 - - - - 224
7 Revenue¥*#* 22k 32 - - - 256
L All Other a2h 32 24 12 6 298

¥ BEguivalent enrcllment is the product of the "Dental Student
Equivalent" of each school for each category (Teble 2) and
the projected total enrollment (Table 1} of that school for

a particular yesar.

*% Revenue: Tuition and elinic income,



Table A25.

Summary of Costs Per Dentel Students* Per Year.

COST 1969 1970 1971 1972 1973 197k
COMPONENTS 1970 1971 1972 1973 1974 1975
D.C.5.B. Facility**

Federal $ 4,351.31 2,353.26 1,226.70 784 . 42 662,70 613.35

State $ 2,143.18 1,159.07 604,19 386.36 326,40 302.10
R.E.B. Facility**

Federal $ 1,711.14 525,41 482, 4o 308.47 260.60 2h1,19

State $ 8L2.80 455.80 237.60 151.93 128.36 118.80
Direct Cost

Payroll 20,463.91 15,391.01 13,059.73 10,95k.56 11,381.67 11,031.0k

Operating Expenses 2,273.77 1,710.11 1,451.08 1,217.17 1,264.63 1,225.67
Indirect Cost

Fringe Benefits 2,762.63 2,07T.79 1,763.06 1,478.87 1,536.53 1,489.19

Miscellaneous L,547.54 3,420.22 2,902.16 2,434,35 2,529.26 2,451,34
D.C.5.B. Loose

Equipment

Federal $ 1,519.70 821.88 428,43 273.96 231.45 2h1.21

State $ 748,51 Lok.81 211.02 134.94 114,00 105,51
R.E.B. Loose Equipment

Federal $ 193.32 10%.55 54.50 34,85 29, kL 27.25

State $ 95,22 51.49 26,84 17.16 14,50 13.42

66T



Table A25, Summary of Costs Per Dental Students* Per Year. (Continued)

COST 1969 1970 1971 1972 1973 1974
COMPONENTS 1970 1971 1972 1973 1974 1975
Oral Surgecn
Stipends 1,400,00 £17.65 328,13 218.75 184 21 164,06
Student Dental Kit¥¥x
Combined Kit Cost 1,600.00 1,240,00 989, 65 748,84 631.37 575.00
TOTAL GROSS COST 44,653,03 30,732.94 23,765.49 19,144 .63 19,255,112 18,572.13
Tuition 715.00 T776. 47 799.22 8ok.69 806.58 796.58
Clinic Income 819.20 582.82 558.56 787.17 855.86 1,004 bk
Student Dental Kit¥¥%¥¢
Combined Kit Cost 1,600.00 1,240.00 982, 65 748,84 631.37 575.00

TOTAL MISCELLANECUS
INCOME 3,134.20 2,599.29 2,347.43 2,340, 70 2,293.81 2,376.02

NET FEDERAL AND
STATE COST 43,518.83 28,133.65 21,418.06 16,803.93 16,961.31 16,196,111

*  Due to the apportiomment assumptions by the School of Dentistry, net costs are the same for both
undergraduate and advanced education students, and gross costs for the two groups differ only by
the undergraduate student kit cost.

*%¥ Based upon 40-year estimated useful life of facility.

*¥¥% Average cost per student for both freshman and sophomore kits (see Table 15).

¥¥e¥Student kit cost defrayed directly by students.

NOTE: Facility costs asscociated with rental of present temporary facilities and costs associated
with the use of ETMH facilities have been excluded from the analysis.

002
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APPENDIX B

PROSTHODONTIC SERVICES MODEL
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COMPLETE DENTURES MODEL

(See Figure B-1, Segments A and B)

Definition of Terms

PRUL:
PROA:
T1:
T2:

RN:
FER 1:
PER 2:
TDHRSi:
DHDEVi:
TREAT:
TOTTR:

POP, :

1
NHNED, :
1

UNHRS, :
1
UNFED, :
1

TBAR;

Prevalence rate for complete edentulousness,
Prevalence rate for one-arch edentulousness,
Mean time to treat one-arch edentulousness.
Mean time to treat complete edentulousness.

Mean (Weighted) time to treat one- and two-arch edentulous-
ness for & member of the susceptible population.

Mean percent of dentist chairside time allocated to all
denture services, 1962-1970.

Mean percent of dentist chairside time allocated to all
denture services, 1971-1985,

Total number of dentist chairside hours allocated to all
dental services by active, non-Federal dentists.

Total number of dentist chairside hours devoted to all
denture services by all active, non-Federal dentists.

Total number of dentist chairside hours devoted only to
complete (upper and lower arch) denture services.

Total number of completely edentulous {both arches) patients
treated (cumulative).

Number of persons in the 18-79 year age group.
Number of hours of complete denture need in year i.

Number of dentist-hours of untreated complete denture need
in year i {cumulative).

Number of untreated complete denture patients in year i
{cumulative).

Mean (weighted) time required to treat a person known to
have one- or two-arch edentulousness.
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CROWNS, BRIDGES, AND REMOVABLE PARTTAL DENTURES MODEL

(See Figure B-1, Segments C and D)

Definition of Terms

PREV:

TB:

RATE:

FRCT 1:

PRCT 2:

DHD., :
i

Prevalence rate for 1 to 32 missing teeth,

Mean dentist chairside time required to treat each crown,
bridee, and removeble partial denture (c > by, and p, )
patient.

Weighted mean time for c, 37 bl, and p service per wewmber
of the susceptible populatlon.

Mean percent of dentist chairside time devoted to ¢, 1’ b, 12 and
p, services, 1962-1970.

Mean percent of dentist chairside time devoted to cl, b, 1’ and
By gervices, 1971-1985,

Total number of chairside hours spent providing cl, b. 17 and
Py services by 8l1ll active, non-Federal dentists.

New hours of Ci’ bi’ and P need in year 1.

Number of untreated hcurs of c,> b 57 and Py need at the end
of year i (cumulative)

Number of untreated cl, b, i and Py patients at end of year i
(cumulative)
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RN = (PRUL X T2} + (PROA X T1)
TOTTR = 0

DHDEVi = PERT1 X TDHRSi

TREAT = DHDE‘L’_i X 0.667

Y _
[TOTTR = TOTTR + TREAT/T2]

>'NHNED_i = [(POPi - UNPEDi_] - TOTTR) X RN]
+ (DHDEV, X 0.1667)
i-9
< o
NHNEDi = (POPi - UNPED1.__1| - TOTTR) X RN

Pl
UNHRS NHNEDi + UNHRSi_1 - DHDE‘)’_i

—

¢

UNPED, UNHRSi / TBAR

i+ 1]

.

[SEGMENT B

Figure B-1. Flow Diagram of the Prosthodontic Serwvices Model
(Segment A of the Complete Dentures Model).
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[SEGMENT B |
DHDEV, = PERZ X TDHRS,
v —
TREAT = DHDEV, X 0.667
!
TOTTR = TOTTR + (TREAT 7 12)]
NHNED. = [(POP, - UNPED, , - TOTTR} X RN]L
+ [DHDEV, . X 0.1667]
[ NHNED, = [(POP, - UNPED; , - TOTTR) X RN]
i
+ [(DHDEV, . + DHDEV, ,,) X
0.1667]

=
o o
=
m
o
—y
"

[(POPi - UNPEDi_] - TOTTR) X RN] +

[(DHDEVi_ + DHDEVi-]O) X 0.1667] +

5

[DHDEV, ;]

UNHRS‘,_i = NHNEI}_i + UNHRSi_] - DHIJE‘!.’,i

¥
UNPEDi = UNHRSi / TBAR

2
[A=1+1]
<
>
[SEGMENT C |

Figure B-1l. Flow Diagram of the Prosthodontlic Services Model
(Segment B of the Complete Dentures Model). (Continued)
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{ SEGMENT ¢ |

i =2

{
[RATE = PREV X TB |

PRCTY X TDHRSi

Y
NAN, = {POP, - UNP. ;) X RATE

¥
UNH, =&NHN1 + UNR,_, = DD
UNP, = UNH, / T8
4
(i =1+ 1]
s
I >
[SEGMENT D |

DHD,i = PRCTZ X TDHRSi

¥
NHN, = (POP, - UNP, ) X RATE
¥
UNW, = NAN. + UNH,_; - DD,
¥
ONP. = UNH, / 18
¥

Figure B-1. Flow Diasgram of the Prosthodontic Services Model
(Segments C and D of the Crowns, Bridges, and Complete
Dentures Model). (Continued)






