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Th1s docunient presents the’ proae/t1ons of the nat1ona1 supp]y and '

requ1rements for dent1sts as made by the Division of Dent1stry in FY

‘e

1977 The proaect1ons cover the span,of t1me from 1980 to 1990, and are - -

-,

1ntended to provide a general p1cture 0f how the private dental. off1ce

personne] Situation is expected to evo]ve under particular assumpt1ons
- 4

A]though the major emphas1s of the proaect1ons is on requirements for y
'

dent1sts, the genera] 1mp11cat1ons for dental auxiliary personne] are

.
1 .

¥

discussed at some length.

~
.

The projections presented here are for national aggregate requirements.

The distributional 1mp11cat1ons of these aggregate proaect1ons\are not

!

treated here; they w111 be addressed in a sﬂbsequent paper which will +

report the D1v1s1on S efforts to d1saggregate the nat1ona1 proaect1on§

) : ’ ® ! .ooe

to the reg1ona1 1eve1 B . y

3

A}

Although the techpique used to‘make‘the dental manpower requirement
N _ ' .o
projections described here is a major improvement over methods previously

-~

“émployed by the Division, some'e1ements of/arbﬁtrariness and subjectivity

still remain. Recognizing this, the\bivision hopes that the approach

presented here witl prov1de a genera11y acceptab]e frdmework w1th1n

which a disciplined discussion of’ the issues can be pursued and that
g3

others will find the techn1que app11cab1e to other fields where future ' . -

,requ1rements~for manpower must be pred1cted. Because the technique does

s
* s, g s\ . [

o # : g
- - . "‘ ‘
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. depart from traditional -approaches to predicting manbower requiiemgnts,
. . 4 . .

the technital approach, as well as the considkrations underlying our

decisions about é]te%ing past tneﬁds for future projections, are documented

in appendixes.

-
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Chapter I'.

PURPOSE AND APPROACH

a

The purpose of\the rojection exercise reportEU 1n this document is

. .

.
-

to compare the proaected f ure output of denta] personne] w1th pro-

ax\tZ: adequacy of the ant1c7pated

Jjected future requ1rements o)
¢ B

output ¢an ‘be asseSsed Such an exercise is negessary because the”¥ )
product1on of hea]th personnel is gre tly affected by d1scret1onary
action in the pub]1c sector Cohsequen Y, consc1ous decisions must be
made to tailor the ohtput of the manpower
future requ1rements for personnel that will be\generated by act1v1ty in
the pr1vate\eector of the economy. . NN

\ ) ’

A )

Requirements for personnel are lihfzise ﬁnf]he ced by -poli and
d1scret1onary act1on in the publlc sector. Th1s re1n orces the n cess1ty

necessi-

Rather, the d1ff1g$]ty of* pred1ct1ng the1r chara ter and t1m1
tates coord1natnon of both”supply-determining and requ1rement- termining

Pt




The techn1ca1fepproach’to pred1ct1ng future
personne] used in this paper is prdaect1

>

requirements for dental ‘
¢+

on, as opposed'to forecast1ng
Thé two approaches are distinguished by the fact .that prOJect1ohs

- are based on the;generagxassumpt1on that what has gone‘on in the past g

*will continue ta go on 1n the future, wh11e-foretast1ng 1nvoTves attempts

e

L 3

to predict future changes based on know]edge of cause-and- effect re]at1on-
sh1ps

~

Forecast1ng requ1res a much more soph1st1cated ana1yt1ca1
techn1que than does proJection

A forecast1ng mode] is current]y being
develop&d by the Division of,Dent1stry, however unt11 1t 1s perfected

“

to such a styte that it can produce better pred1ct1ons than the current

¢
¢ .
projection tecthque the Division w111 cont1nue to, use projection-as

its method for predicting future requirements for dentaT personnel
\ :

3 ”

, . 4 I . - ..
¢ ' . .
As stated above,-\he purpose of these projections.is to provide a
'guide for policy. There—are two d1st1nct sﬁdes to the. hea]th care

J‘
po11cy prob]em the demand side upon which pol1cy fnust operate to

'

convert perce1ved need for services 1nto effect1ve demand in the hea]th

services markets; and the sugp]y S)de upon wh1ch pol1cy must operate to

assure that suff1c1ent resources are forthcoming to 'satisfy the<effect1ve
demand.

———

. Supply- s1de po11cy/can have little effect on prob]ems which are
" due to )ack of effective demand in the markets for health serv1ces

.
/

Th1s i why' for example, unmet *ﬁeed" for heé%th care can seldom be

effe 1ve1y addressed by manpower policy, whereas demand for hea]th care

%y / A
[
«

which is unmet is a very relevant and pratt1ca1 concern for manpower
. o

|
.
0

-
/




'poTicy. ‘Failure to.makh a cTear distinction between "need” and‘éffective‘

ments. These proqectxons do not ttempt to recommend standards for

e, . detect the s1gnnf1cant 1mp11catlons for the amounts of dentaT personne]

L U,

that wiTT be\requ1red to meet&%he effect1ve demand for denta] serv1ces
that w1TT be reaT1zed in the" fdture The concepts upon which ‘these pro-

Ject1ons of dental manpower requirements are based are those of demand and
. * PR Y
N\ . sdpp\y The focus of the approach is on the quest1on of how " many’dent1sts

will be requ1red to SUppTy the future demand for ‘dental services. This - °

paper reports proaect1on of the amounts of manpower resources that wiTT(

actua]]y te ut111zed Under specific assumpt1ons about the future demand

and’ suppTy of dentaT serv1ces S . ‘ ’ ¥

T ' < LT 3 .
?
' The aporoach used for these proJect1ons can be contrasted to ’

.

. a]ternat1ve approaches that have been used for many prev1ous proaect1ons
of manpower requirements -[1]. For exampTe, the‘trad1t1onaT approach has
been that of the "dentist-to-nopu]at1on rat1o" in which a normat1ve

-

value of the ratio is chosen as a basis for assessing the "adequacy" of

’

proaectedadent1st to popuTat1on ratios. Another approach uses patient

v1s1ts as a measure of ut111zat1on, and attempts to project future’ >
ut1TJzatlon and dentists' capability to accommodate the proaected

ut111zat1on Both of these.approachgé, as they are typ1caTTy followed,

N > - 1
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| = neglect, the distinct aspedt, of supply and. demand that must be considered
L »

independently to arrdve\at/ credible representat19n of rea]1ty and’ to\

‘s

of.futqre manpower requirements to meet the’

’

- 1} .
arrive at an objective vi

Vo

e et o
.

anticipated demand for sefvices. The apﬁmoaph u§ed°in this paper

fobuseé separately on thefideterminants of both demand and supply, and

l/ \
Emphas1ies the mechan1sms hat opefate, pr1mar1{y in the market to

e br1na demand and supp]y 1n 0 balance with each/other.

\ .

'\' ’ i '\\.‘
The var1ab]es affect1ng the demand for-denta] services considered

) in these proaectlons are the pr1ce of denta] serv1ces, nat1ona] persona]
1hcome, the size of the p0pu]at1on, and the Fxtent of th1rd party
payment for denta] servjces. The var1ab1e affect1ng the supp] of

enta] serv1ces that are_exam1ned are the price cf services, t e-numbEr

~
.

! 0 dent1sts, and the stgte of techno]ogy he h1stor1ca] effeéts of

? these vaniab]es oh demard and supp]y were xam1ned w1th a stathst1ca} -

\i . ’ mode of demand and sup ]y whxch is discussed in. deta1] 1n Ap end1x A.

N e

F1tt1n the modeT to h1sTor1pa] data yiel Fd estimates of thj pact on
0 determ1ne-~ ‘

supp]y and demand of cha ges in these var1ab1es over time.

.

the requ1 ements for dentists 'in future years the- future dempand for

» 1Y

‘s

\ denta] services waswprOJec ed on the basis, of. prOJect1ons of! the growth

\\ of the, populat1on of the € onomy ‘an¢ of prepaid denta] benefits. TheJ

number of dent1sts requ1red to meet the proaected demand was then. >

ca]cu]ated for each of the years 1980, 1985, -and 1990 \




Given the demdnd expected- te prevail at any given time, how many

denta] personnel 'will be tequired to “meet" or satisfy the demand? The

fact is that, by virtue of the operat1on of various market mechan1sms,
. %

demand can be satisfied withina w1de range of numbers of dental personne]
G1ven a part1Cu]ar 1eve1 of demand for services, a number of variables

N
(for examp]e, pr1ces of serv1ces emp]oyment of aux1]1ar1es,'dentists

’ hours and income) will adJust to achieve an equi]1br1um or balance

)

. between supp]y and demand such that the under]y1ng behav1ors of both.
supp]1erssand demanders in the.market are mutually consistent with each
other. No s1ng]e var1ab]e, such as the, numbér of\dent1sts can be .

singled.out and tf\ated in 1so]at1on K : N

.
) L]
. - &, g~

The entire systém must be studied as a whole, conceptua]ized in
terms of supply and’ demand “and the many var1ab1es affec§1ng the behav1o
and ch01ces of both consumers and producers Moreover, the denta]
§erV1ce and manpower markets are~affected by forces wh1ch are beyond the
control of manpower po]icy makers or of the Government in general. ‘
Part1cu]ar]y in t‘“‘short run, the ability of manpower polity to’ dea]
with perceived "shortages" or "surp]uses" of personriel is essent1a]]y

ﬂqmpotent both because of the loﬂE ]ag between the dec1s1on to 1mp]ement
a policy and the realization of resu]ts, and because of the fact. that
the.economiticond1t1on of the markets for denta] Serv1ces "is tied so.
c]qse]y to the conth1on of the eéconomy as a whale. For. these reasons,

[ ) a

- questions Tike "how many dentasts are requ1red?" must be approached from'-

*

.

a'system-wjde, long-run perspective. .
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sqde or the other of the trend from time to time wou]d not a1arm a

neither be warranted nor effective. Fluctuations outside this range
. $ . N

dental personnel, waiting’ per1ods for appO1ntments and other means by

" f ’ . .0
/ . ) . ' ./ * -

‘PIn the short-run, the\denta] personnel scene is continually fluctuating

t

. around a stable lang-run trend relative to which it might be said that

there are "too many" or "not enough" personnel, depending on the sub-
. M ' Co . a !
jective view of the observer. There is some range on either side of

thts trend howeVer wh1ch conta1ns the extent of expected or "normé]"

L Il

f1uctuat1on observ1ng the state-of affairs within th1s range on one

~

neutra] observer Fer, it is to be‘:expected that through the course of
m o

\ )
the cyclical f]uctuat1ons of the aggregate economy, the demand for ‘

AY

dental serv1ces will also To]]ow a cyc11ca] pattern reflecting, at any

-

given time, the currént state of the nat1onaT economy. Consequent]y, as

long as the state of the market for denta] care remains w1th1n the range

v

of fluctuation that is cons1stent with the overall current state of the

LN AN

eEonomy; a change .in poliey or other 'Government ﬂntervent1on would .
. .- . ) : r

A .
would provide cause for alarm, however, and a change in policy or some

other corrective action'would be indicated. But, within the range—of
v .
acceptab]e fluctuation, demand is met more of less adeduately, the exact»

- 'level be1ng determ1ned by the operat1on of ‘market ‘mechanisms thrdugh the

movement of pr1cés, incomes . of dent1sts and emp]oyment of auxiliary

4

which supply and.dehand are brodght into balance. : .

In sumqary,.the approach to projecting the national Fthirements

for dentists reported in this paper is based on the concept, of the 1ong-

. %

run balance of supply and demand around which the short-run equilibrium

- % . )

\l

4

A .

2

L]
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is continaylly f]uctuating. -An inflation-free lonpfrdn balance of o
supply and demand is regarded as the objective, and the projection of

- requ1rements a1ms at estab]1sh1ng where this balante will lie in the{.i‘

,» . future. The numbers of dentists requ1red to maintain-the balance with
> ) :: . ,“ B - -
demand are those recessary to maintain the long-run inflation-free -
- / - P * R

‘trend, after adjustments are made for factors that have caused or are

14

' expected to cause shiftssin‘the trend. Such factors included techno-
'~ 1ogiea] changes, changes in methods of financing dental care, progress

4 in preventing dental diseases, and increased use of dental auxiliaries.
?

R34

. -~
. .
13 E 4 ° 7

) -

In the next chapter, the requ1rements prOJect1ons for dentists are

rpresented. The projections are based on past trends of the varidgbles; /

- . in Append1x B the deve]op1ng forces that m1ght alter the past trends in L

the var1ab]es determining the supp]y and demand for.dental services are

discussed. OQur conc]usions about the nature of these forces and their, _
future effects are discussed in Chapter [T, Append1x B prov1des a
. T "1 o deta11ed d1scuss1on of the many factors considered in arr1v1ng atour .

conc]us1ons Append1x A presents a deta11ed econoch ana]ys1s of the

[}
LI .

-

. demand and supp]y of dental serV1ces at the national ]eve], and presents

.the mode] of supply and.demand wh1ch was the basis of the proaect1ons ‘ ;

a,

Add1t1ona] resFar;h needed to strengthen the mode] and the prOJect1ons

1s d1squssed 1n,ChaptercIV. ) . 2 . 7

. s -
- N N L3

L w— ‘ o References ‘for Chapter I ° -

1. Born, David 0. “Denta] Manpowér P]anning»and'Distributioﬂ: A

. Survey of the L1terature Advances in Socio-dentaV Researth,

-

. Volume 2. Amer1can/Denta1 Assoc1at1on Chwcago 1975'. . s
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L Chapter Il

PROJECTED" REQUIREMENTS FOR DENTISTS

o
. ¢ /

w

t

The.projections\of requirements reported .in this chapter were .

‘produced in a three-step pr0cess First,.the factors determ1n1ng ‘the
“time path of the quant1ty of denta] senv1ces consumed 13 the u S. over -
’the per1od ]950 1970 were ana]yzed by est1mat1ng a model of supp]y and
demand ThTS mode] est1mated the ]ong -run trend of. - the ba]ance between
fsupp]y and demand and prov1ded ‘the appropr1ate we1ghts to g1ve to each
~of the separate factors used to prOJect supp]y and demand Second the
‘future demand for dental services in 1980, 198% and 1990 was projected
- on’the basis of est1mates of the future rate of growth of the demand-
determ1n1ng factors. These were the size of the popu]atlon' persona] L
“1ncome and the. exfent of, denta] 1nsgrante coverage Th1rd the rgqu1re-
. ments for dent1sts were prOJected by calculating the. number of denx1sts
required to br1ng %he supp]y of serv1ces into: balance w1th the prOJected B

-demgnd for services to madintain the long- -run trend estab]1shed in the

first step

* R oo
-~ H

Basic to using "proJect1on" 52 a techn1que for pred1ct1ng the

-

future is the assumpt1on that what ‘has character1zed the past w144
continue to character1ze the future. Therefore the first task 1n the .
prOJect1on process is that of estab11sh1ng the h1stor1ca] re]at1onsh1ps ’
betwden khe var1ab]es of*1ntegk9tmand the var1ab]es wh1ch 1nf]uence or
determ1ne them. Th1s task’Was accomp]1shed by stat1st1ca1]y est1mat1ng

-

the—parameters of a s1mu1taneous equataon model of., supply and demand for“
N A

et e
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Z% ' é ;;denta1‘55rvices The techn1ca1 deta11e of the'spec1f1cat1on of the '
. model are dﬁscussed in Appendix AA\‘The focus of the stat1st1ca] ana]ys1s .
fj&\ ' which underlies the proaect1ons was the determ1nat1on of the h1stor1ca]
o effects of past changes in thé‘varﬁah1es.énoWn to be important deter- -
minants of the'supply and demand“for dental services. -fn the ana]ysis'
., . of demand, pr1mary attent1on was given tq the re]at1onsh1p between 4
demand éhd the growth of the popu]at1on family” dﬁsposab]e income, and - .
PPN % 1} prgpqrt]pn of the‘populat1on covered by dental 1nsdrance. On the
v_SUpp1y s1‘.d\e_l th%major fac‘tors treated were the ‘effects on the, supply of -
dental services of increases in the number of déﬁt?%ts and the advance
o of techno]og&. ".A11 the variables mentioned apove, which determine the
state df‘the market for dentei services, can be projected with some .

degree of confidence. Consequent]y, they are the var1ab1es which-are '

' typ1ca11y used for”- proaect1on purposes The sources of the proaected

)

A yar1ab1es”were the f’710w1ng. . L -
Populatipn .

» The projectiop of population growth emp]oyed‘dn the dental services

-

demand'projection was_ the Census Bure%u's'SerieS‘II [3], which is

.generally regarded as the most representat1ve of current trends. Series

£ £ E

H assumes that the fert111ty rate w111.gradua11y 1ncrease from the :
_.current Pate of 1.8 tc.a rate of 2.1-births per woman dur1ng child-

) hearind years in the year 2025.

-
5 " . - -
-~ (4

z, : ¥ - '

EcOnom1c Growth N

- The proaect1ons of fconom1c growth are those of the Nat1ona1

P]ann1ng Associdtion (NPA). Us1ng a long-range econometric mode] the

~




o
|
\

v — o
~

hd >

. mentally with 1n1t1a] coverage only for the very young Consequent]y,

v A

- &
. y . H

* )
hsﬁ has forecast that the aggregate economy w1]1 grow at an average real

rate of 3. .9 percent per year through 1985 FZ]g This figure was assuméd
" to prevail through 1990. ’

A

Dental Prepayment : : ’ ‘ . '

.

The.growth of 1nsurance coverage in the pr#vate sector was orOJected
at a rate of 17 percent per year through 1980 r]] It is projected that
by 1990° the éxtent éﬁ’coverage w1]1 reach 43 percent and maghe‘as_much

_as 50 percent The\bas1s for these proaect1og§ is dlscuségp i, deta1]
1n Append1x B. . The proaect1on of requ1rements for dent1sts does not
., deal w1th the prosoect of nat1ona1 hea1th 1nsurance A]though it is

4
probable that some type of nat1ona1 hea]th 1nsurance scheme w111 be’

¢ enacted before the end of the period in guestion,.the t1m1ng of its -

¢ ~e
appearance is unpred1ctab1e Mor are the coverage and benefit pr %

v1s1ons of a fational 1n§urance scheme predictable. .In all likelihood,

if dental benefits gre included at all, they wili be phased. ip, incre-

the :rance that nat1ona1 hea]th insurance will be a s1gn1f1cant demand-
dete m1n1ng factor W1thvrespect to’denta1 serv1ces in-excess of that ..

projected dur1ngathe-per1od under consideration seems sma]] indeed.

. . N , ) b —
Techno]ogica] Progress: )

}ibﬁ

The proaected rate of techno]og1ca?'progress was obtatned d1rectJy

.

from the est1mated supply funct1on Qf the supp]y and ?emand fodel

d1scussed in Append1x A: Technolqg1ca1 advancgs are expected,to contri- -

bute to the growth of supp]v&at,an average rate of 2- 3/4 oercent per

o~
AR -

m‘-g’?{.?




TR, . .

.' year. Techno]og1ca1 change is\manifested in the use of varwous ‘types of \ égg

. d1V1s1on of 1abor in the delivery of service.© These engineering and

organizational.devélopments are iscussed in detai1 in Appendix B.

.
.

rece1ve attent1on ﬂn attem ts d forecast or prOJect the future state of

AN

.

fof]owing. . : /

It has been‘customary"n past projections-of dental personne11

requirements to take into dccount the impact of community water fluori-

. dation. For examp]e, in past proaectlons/the D1v1s1on oj;gentistrj“has .

" assumed that the effect ,of f1uor1dat1on would be to reduce the number of |

s

dentists required in’

80 by two percent below what the .number wou]d

At th1s po1nt in time, however the potent1a1

*

have otherwise beep/

effects of f]uoridation on the future demand for denta] serv1ces are

less apparent t an they were prev1ous]y For, while’it is clear that

e

fluoridation reduces the incidence of dental capaes in younger p0pu1a-'

?

t1on groups, the 1mp11cat1ons of older popu]at1on qroups retaining more

2 of the1r natural teeth as-a -a result bf acxess to f]uor1dated water in >

e._

their younger years are uncerta1n because of their cont1nu1ng 1ater

- »

‘suscept1b111ty to add1t1ona1 ora] d1sease, part1cu@ar1y per1odonta1 .

- * : 1y
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On the demand for dental services of adult populations who expeﬂ1enced

v the advantages:of community water f]uor1dat1on singe the1r,ch11dhood T S
3.

years, fluoridation was not 1nc1uded as a var1ab]e 1n the stat1st1ca]

Ta,

)
A
t

analysis. The posS1b]e 1mp11cat1ons of f]uor1dgt1on for, , the future

Append1x B, and the need for further research in this area 1s dﬂsqussed e

L

{.

i = 'in Chapter IV. . , co o

.
v

Dental aux111ary personne] ‘were: om1tted from exp11c1t cons1derat1on o
1n the ana]ys1s because their-levéls of employment are ‘determined by the

E

- personnel is not an 1ndependent Var1ab1e For a g1ven‘state of tech- .
no]ogy,\k.g1ven number of dentists can ‘vary the amount of serv1ces they
provide.by vary1ng the number of aux111ar1es they emp]oy as well as by
vary1ng their, own hours of work and amount of cap1ta1 equ1pment they

use. Consequent]y, 1nterpretat1on of the model emp]oyed to proaect the -

supply of services assumes that auxiliaries are ava11ab1e as dent1sts .
H
(—//msh to hire them. The 1mp11ca}ﬁons of this assumpt1on w111 be d1scussed
-in detaib in Chapter III oo : ' e

L] .
g . ' . t
) L 1

The last step of determining the requirements for-dent1sts based on

demand for dental serv1ces will, however -be—dfscussed in detail in = ° !

econom1c dec1s1ons of deht1st$.\‘The level of emp]oyment of ayx111ary ' T

the projected demand for serv1ces was to ca]cu]ate the number of dentists .

that will be required to make the quant1ty of denta] servvces supp11ed o

equa] to the projected- quantity demanded as the dental market develops .

)

£
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a]ong the long-run trend wh1ch has been followed in the past.
: requ1red numberﬂof‘dent1sts thus calculated is g1ven in Table 1, co d
_ 4 and 6. The tota] stock of dent1sts shown 1in co]umn 2 of, Tab e Vis .
proaected on the baS1s of existing fac111t1es/and enro]]ment evgls and,
add1t1ons~to capac1ty and enro11ment that are now being p]a ned and that
£ : :
3 will take p]ace before 1980 JThe annua] prqﬂected number f/gr duates -
1 " for 1980 1990 and the cgrxespOnd1ng tota] stock of &ent1 ts ar sbown in
. h
, - -2
. . Table 2. . \?\ S &0 e
) . .. ‘. ‘ \\ - [ . . | /
ol L TABLE 1: Proaected Requ1reme » Tor Dentists gnd rgnected
e el Tota] Stock of Dent1sts Y80, 1985, and/.1990 /. '
o4 Co N . ! T ; L ' f . -
el e T ALTERNATIVE I JALTERNATIVE J1T
.~ Estimated © Prepayment ° Total -° Prepaymest Total
- Total . (Percent Stock of 2Percent Stogk of
e  Stock of "' of Total.". - Dentists f Total Dentists
“. . .»] Year . Dentists - Popujation)  Required . \ Populat1on) ’ Requ1req
- ' s o] = = ) - - ./‘
1980 - 142,11 -26.9. . 148,300 \' 26,9 - 148,300
o 0-1985-  © 157,447 . 36.7 160,900, , . 40.0 " 1624700
1990 172,333 433 170,200 . 50.0 . 172,200
A N h {\ : = .
- ¢ ‘\-\L a ‘
{ ’ F . ;ﬁ L
- t Ton . ‘gf R
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TABLE 2: PrOJected Number.ef Dental Graduates and Total
Stock of Dentists 1980-1990

_ Number of - . Total Stock
. Year «~ New Graduates o 3 of Dentists

1980 - 5,210 142,11
1981 5,380 ° : 145,157
1982 5,460 148,261
> e g S . C RS

1983 . 5,460 151,355
" 1984, 5,460 154,408

1985 - 5,460 157,447

1986. '5,460 , ' 160,466
‘19987i 5,460 163,473

1088 5,460 ' 166,457

1989 . - 5,460 - C “ : 169,417

1990 5,460 T . 172,333
©% . 1. . '

e

/
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The required number of dentists is projected inm terms of the total

stock dentists rather than the number of "active" dentists as the

.
hY

sion has done in the past. The reason for this is that the number
. . “Bh

of "active" dent1sts -is a variable whose magn1tude at any given| time is

“.‘i\\\\a\functjon of the aggregate level of economic act1v1ty, which makes the

‘i%‘c  “actiye" number of dent}sts a short-run .concept. ¢ S1nce thES%\EPOJe§t1OQ%g

2

focus on the 1ong run, and on those var1abﬂe5 wh1ch are most re]evant

from the v1ewpo1nt of manpower policy, the total stock of dent1sts is

\
the appr0priate varia51e for the projections of supply and requirements.
JpriaLE - ! 0 u

]
1

A graph1c comparison of the prOJected number of dentists and

' requirements for dentists is presented in F1gure I. 'As one can see in

F1gure I, a s11ght "shortage" of dentists is progected to prevail until
short1y after 1985 .when the rate of growth of demand for denta] services

is expected to dec11ne somewhat This dec11ne 13edue to an ant1c1pated -

.s)‘

* Jeveling-off of the growth of denta] 1nsurance coverage in the—privafe

sector, F1gure I1 graph1ca11y‘dep1cts the two progected t1me paths of

A -

~ the growth of insurance coverage. A comparison of Figure 1’ and I1

o

revea]s the correspondence of the 1eve11ng off. of insurance growth and
the dec11ne in the rate qf 1ncrease in the required number of dentists.

Accord1ng to the economic’ ana]ys1s reported in Append1x A, the econom1c

- = o™~

p 1mp11cat1ons of the s11ght "shortage" of dent1sts and the subSequent

-.s..-,,,-~ 5

pro&ected surp]us are not ser1ous. For, under the proaected cond1t1ons,

the pr1ces of dental services are not expected to rise at a rate s1gn1-'°

: ,,f1cant1y h1gher than that of the general price 1eve1 Th1s is due both

Ha s

on N .. S v . ‘»Q o -
\ .

. 16 ¥,




!"IGURE 1.

REQUIREMENTS FOR AND NUMBER OF DENTISTS
JFOR 1975 ~ 1990

%0

'l

A
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us 450
!

DENTISTS(in thousands)

1o
']

~ FIGURE II |
 ALTERNATIVE. PROJECTIONS OF THE

GROWTH OF DBI%\"_D}L PREPAYMENT

.
'»,-4 ——ap e -

~ S
!

% OF POPULATION

1

-

] — DENTAL PREPAYMBNT COVERS 43% OF THE POPULATION BY 1090
11 - - DENTAL PREPAYMENT COVERS 50% OF THE PQ LATION . BY 1980
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;State pract1ce acts) of dentists to emp

o §jdered <Our conclusions regard1ng the probab]e effacts of 'these factors .

- will be summariged in the next chapter. N . L ‘;

. ot N
.- -

- . ' |
. - .jt

\ - . ; .

. "
.
.

3 -
2 -

¢

. I C .
to the. fact that the health manpower 1ngs1at1on of the 1960's fortu1tous1y

a

antTcipated the 1ncrease 1n demand and acce1erated rate of 1ncrease i,

-

_ demand that occurred at the beginning of the'1970~s hTth‘the 1ncreasnng

T an °

popu1ar1ty of: denta1 prepayment, and to’ theafact that &he supp1y qf -5 .
N R

\denta1 serv1ces is very reSponS1Ve to lncreases in demand R Y
. ? v - v o 4 '._

Ay

The validity of these conc1us1ons based on’these proaétt1ons fs -

: t s ,6‘ -
dependent on two maJor assumpt1ons " 1) that the markets for denfa¥V. .;

serv1ces will remain compet1t1ve 1n the context of rap1d growth dﬁ%ﬁhwd’fA ?

party payment in the pr1vate sector; and 2) that the h1stor1ca1 rate of ':

e

techno]ogica] progress wi11‘be-sustained 1n the future The 1atter .

assumption depends on the potent1a1 product1v1ty.1ncreases that\are' v .o

v/

_ava11ab1e in the employent of eXxpanded duty denta1 aux111ar1es, as welk

o - Mo

as the wﬂh’ngness and ability {in the ;;eof legal con§tra1nts of . ~. ‘

( them. This.topic will be .
. ~ . ’l‘ o ,
addressed in Chapter IIL, © ; v :

.

.ﬁ o

N ‘ ‘ . *
R —

>A1though in past progect1pns deve%oped by the D1u;s1on of Dent1stry '. >

a range.of error or an upper and lower 11m1t for the prOJected "requ1rements

a

have@been prov1ded thﬁs will not be done*here.. The method used for the

proJections prov1de no basis for such ca1cu1ataons, for the pro!tcted5§ '

N

v,
values of the 1ndependent variables have no formal stat1st1ca1 pré- oo \'
perr1es upon wh1ch one can base calculations.of error est1mates vl

: Moreover, the factors which may cause the actual courses of future . ‘.
<‘ events to deviate from their projected courses have not yet been con- ?_i; T
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A N " DEVELGPING TRENDS IN DENTISTRY: cONcLUSION = - T
Ve .. N ‘

\,-'

-
The previous chapter was dévoted to d1$cuss1ng the factors determ1n1ng

‘the*dem;nd and supp]y of dental servi es and the projection of the
h1stor1ca1 trends of the var1ab]es y to the future to derive the "requ1re-‘. ~\/4
ments‘I for, dentrsts In this chapyer, we discuss our conc]us1ons about ‘
deVe]opJng trends in dent1stry and about the necess1ty of a]ter1ng the-

-
requirements_ proaect1ons to ant1C1pgte the effects of develop1ng or

chang1ng trends. A deta11ed d1scuss1on of the specific h1stor1ca] ) AN -"p
: ctors considered is presented in Append1x 5.
L
!
ts and, cond1t1ons under]y1ng supp]y and demand will be r ©
'k
.~T0 be considered under supp]y cond1t1ons are S |
ganizational changes in the de]ivery of

) © N

denta] serv1ces. To be cons1de~ &under demand cond1t1ons are prevent1ve )

4

- dental health -practices. and third part]

-~

\C

“and techn1ques as 1ndJcated ih; Appendix B.

Thexrate of ga1n in denta] treatment product1on recogn1zed as
l“resu1t1ng-from engineering 1nnovat1on dur1ng fhe past 20 years has

leveled.off 1nfrecent years, Further, the engyﬂEer1ng 1mprovements in

‘et
sw&‘*i‘
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;; ~ - '
denta] practice techno1ogy that are in deve1opment

is time are

3_; R thought not 11ke1y to prov1de large’ ga1ns in dentzsts productﬁve

. .

capab111ty in the present decade The d1m1n$shed rate of technolo ical

,?f B advance resu1t1ng from a &lowed rate of eng1neer1ng 1nnovat1en has been
1argeJy supp]anted by recent advances in the organ1zat1on‘of-denta1
. off1ce practice, espec1a11y those manifested by the use of aux111ar1es. ..
" The potent1a1 for further 1ncreas1ng the outpui capab111ty of-dentistry”
i: through the use of expanded funct1on aux111ar1es is thought to be great ;
LA It,1s most'11ke1y that the greatest potent1a1 for susta1n1ng the rate of
h techno]og1ca1 progress establtshed in the past Ties, in th1s d1mens1on,
) However, whether* or not these ‘gains w111 be rea]1zed in the future 15 :

o . )

~dependent on"a number of factors, the bases of which are pr1mar11y
. - , ) . . S . Al . )
« - | economic: . - .

-

.
Lo

“« e

As:d1scussed in Appendlx A, the nat1ona1 demand for denta] services
‘ 1s h1gh1y volatile wqth respect to f]uctuat1ons in the aggregate level .
| of economic zct1v1ty While there are a number of issues 1nvo1ved )th1s

fact may go Par to explain the dental proFess1on s current- organ1zed

v

oppos1t1on toward the use of tra1ned’5xpanded functian dental aux111ar1es

-

%gd toward aﬂ]ow1ng the scope o? their functions to be expanded even

@ ’

further when one reca11§ that the econgmy has Just expér1enced ‘a severe

recess1on which 1s said to have prec1p1tated a s1gn1f1cant decrease in

_demand- for denta1,serv1ces L1kew1se, this fact. prov1des substant1a1

reason for, pred1ct1ng that, when the economy has returned to its normal

<«

-a . o:‘ ) . . A‘ . "f

. . : 22 ' .
] ’
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. ¢ . . . .
rate of growth and the demand for dental ‘services picks up, the dental

Q'pnofessdon will relax its oppositjon tovexpanded"dutieg for auxi]iarie§

-when it°again becomes in its economic interest to do so. - g
. .

- supply with respect to the ‘price of services.
" their output of services.

’ thangesqin the employment of denta1 auxiliaries.’

aux111ar1e$.

N

~
L

. Ih'the face of increasing demand for dentdl serVices: how will the-

supply respond and what 1s.the 1mp11cat10n for the requ1remepts for

dent1sts7 ‘As reportéﬁ 1anppend1x A, the supply of denta] serv1qes is,

\

€
)h1gh1y resqgn§1ve lo ecohom1t cohst1ons in terms of the elasticity of

‘ N

‘This implies that as
demand~changes, dent1sts\hg!929u1te a bit of f]ex1b111ty in changing

The 1nformat1on rev1ewed 1n Appendix B

—

fﬂsuggests that.much of this f]ex1b1J1ty can, be accomp11shed through

Consequent]y,.it can
AN

be aht1c1pated that the maJor response to{increases in demand for denta]

“'u

1nc?eased use-0f convent1ona1

. ’

serv1ces W111 be,man1fested in dentists'

™ T
Moreover, when 1t appears to be in the dent1sts best

3

" ‘economic interest a relaxation of restrictions on theégﬁgpe of dele-

¥

‘~gated functions can be expected w1th an 1ncrea$ed demand. for and emp]oy-

» 5
ment_of trained expanded-function dental auxiliaries. -

<

-

We conclude that while no extraordinary-engineering breakthroughs

. » 4 .
can be f eseen, there seen’s to be much potential for expanding output

through organizational changés. The mode] used to prOJect thé supp]y of

dental services assumes that thése changes can and will be made a§ = .

dentists find that it is to.thetr ecqnomic advantage, »Therefore, there

R

is no compelling reason to revise the projection of the supp]} of dental

. L -

services made in Chapter II. . v~ S
5 ‘. ' a .
s ‘ - 4 -
{
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~and young adults.

14
i ‘\b B

Should the proaect1on of demand be rev1sed in- the 11ght of any

devémnﬁng trends that can be antlclpated? As discussed in Append1x By

preventive measures”ut1lizqng fluorides.have pr1mar11y benefited children
, Because of the proven dentaT"hea]th benefits that

will accrue as a result of community water fluoridation, we can expect a

- ot

: future. reduCtion (of at least 50 percent among affected schoo]-age

T

' thought to be qU1te short

chi]dren) in restorative dental care needs and demands The benefits

ga1ned in the deve]opmenta] years extend into the adult years, so- 1t can
be ant1c1patéﬁ that restorat1ve care needs w111 also be reduced for an

increasing pumber of adu]ts.1n the future. There is a maximum potential

_ for the benefits of fluoridation to be extended to about 80 percent of

¢

the total U.S. popufation (all of thosg served by public water suppiiesj)
. * 7 o/

. ' *

There are ,a number of other decay-preventive programs for childfen
be1ng used or promoted, ‘such-as school mouthrinse programs or group

topical f]uor1de app]1cat1ons in nonf]uor1dated areas, and school water '

supply f]uor1dat1on or tablet distribution where there 1s no pub]1c

water supply. These programs are clearly effective within their 1nherent

[ 4

]imitations The duration of the preventive effects after the children

/"‘
leaye\the programs hasdhot been spec1f1ca1]y estab11shed ~but 1s genera]]y

It therefore appears that the reduced neéd

" for restorative, denta] care ga1ned through thegg programs will be r
» -

evident on]y dur1ng the school years and short]y thereafter.

f -\ ®
Although the beneficial effects of f]uoride*are unambiguous for .

childgen and young adu]ts there is far less certainty about the effect
on dental care needs and demands that will be produced by extend1ng the

r
.- ., >
e LA

e » i ) H .Q .
s ‘ 21 . . .
b L\
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) usefﬁl 1ife of more of the natural teeth in older adults. This geve1op1ng

-

-

1mﬁ?ovements in -dental d1sease prevent1on

>

for dental services

[

" trend wi]] assuredly resu]t in-a greater number of ‘adults who will be

enjoying the obvious advantages of natural teeth, but will also be

~ ¢

potentially subject to eeriodontal disease and at risk to further

P

incidence and progress1on of tooth decay. The breventien of periodontal

-

d1sease is dependent primarily upon personal oral hyg1ene habits of the

—

individual and regular periodic attention ‘of the dent1stL It may be

e

o

that as the nged for restorative work decline® among children and
younger adults, the pedodoﬁtﬁst and general dentist will find their time

£

reqyirements reduced for that age bracket, while the heriodontist%
endodontist, and general dentist will find ‘their services more in.
demand by/]onger-?ived and more toothsome.adults. Until morejeip]ﬁeit
informat{on on adults i's developed, predicting the tdtal efféct of

- * ’

universal optimal fluoridation and other preventive measures on denta]
- Ty - . .

manpower’ Fequirements will remain an“Uncertain‘venture. Consequent]y,

we conctude that a revision of the demand proaedf/on made in Chapter 11

is inappropriate at this time on account of ant1c1pated changes or

-

o
[

— [N

-

n ~ “-

It was mentioned in‘Chapter Ir_that the validity of the 5r3§eqtions

reviewed there rested on the assumption, among.others: that.the markefs

é%%]] remain competitive as the ‘proportion of the’

population cbvered by dental benefits increases because the economic
mode] used to make the prOJect1ons, discussed 1n Appendix A, 1s based on

the aszumpt1on of market clearing through pr1ce adjustment. While th1s;
. .ot *

N
B gy o



v . >
.

assumption is qu1te tenab]e for past and present 1eve]s of dehtal

-

' prepayment coverage in the popu]at1on, its va11d1ty w111 grow 1ncreasing1y'

.

suspect if, as a higher and higher proportion of the population is

covered by dental prepayment, .the price of dental §erviEes‘1oses its

¥

functfon/as the mechanism which, equilibrates the supply and the demand

for denta] servicesy The fact that price does not serve th1s function
in the market for h€§p1ta1 se$v1ces where 80 percent, of the p0pu1at1on
has some type of "insurance" Coverage, is seen to be a major contr1butor

to the runaway inflation in that industry. The market for physnc1an S .

services suffers from the same problem, but to a lesser extent. If, as

. the extent of dental prepayment expands in the future, the role of price
[ ] o
i the market for dental serv1ces is eroded in the same way that it has

" been in the markets for phys1c1an S, serv1ces and for hosp1ta1 serv1ces,

then the future ;state of the denta] service market w111 grow more and

& Mmgre uncerta1n and less and less pred1ctab1e At the present time,
however, it is not poss1b1e to ant1c1pate the extent to wh1ch the -

functwon that pr1ce currently p]ays 1n the dental care market may be

eroded by the future deve]opment of -dental prepayment

“. [
%
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* . Chapter IV : . . -

1S
. -

© ADDITIONAL RESEARCH NEEDED

It is apparent that in several ways, the proaect1ons of dental

T—

personpe]l requ1rements présented and discussed in the preceding chapters

SMeave somethjng to be desired. The deficiencies in the projections fa]l

* generally int6 two categories: def1c1enc1es owing to lack. of infor-

. bMation and deficiencies of techn1que These will be discussed in this

ES

final chapter in terms of the 1mp11cat1ons for further research that

should be carried out to 1mprOVe the determ1nat1on of future requ1re-

. -1 4 te o,

ments for dental personnel. . "
‘ U
The problematic area of most concern is that of-dental prepayment.
. The puss%ble range of growth of dental coverage is .s¢ wﬁde that, without

additional information to narrow the range of uncertainty, it 1s d1ff1-

_cult E%Lpred1ct w1th precision whether or not the current and predicted

rate of output of dentists will be adequate to meet ‘the demand for
denta] services. 'Research must’bherefdre he undertaien to deternine if
a°systematic pattern has characterized the historica] spread of denta]
6gverage and, if so, to what pred1ctab1e var1ab1es the growth of denta]
coverage is related”—“ln part1cu1ar, it was noted that dental benefits

“are, intimately assoc1ated W1th fr1nge beneﬁats ga1ned through co]iectIVe

- bargajning Th1s suggests a study of the re]at1on.of denta] COVerage in

X Ry .

co]lect1ve barga1n1ng agreements to industry chanacter1strcs. rf‘such_a

o p = . =




' relation can be"estab]ished then the future course of denta] benefits

o B
L} o * ' ad
-~
v ~ -t

- *

can be pred1cted more accucate]y by ranking- 1ndustr1es accord1ng to the .
1ikeJ1hood of their 1ncorporat1ng dental benefits in future co]]ect1ve

bargaining agreements.

A second maJOr area of. concern is.the absence of knowledge about
the future<Jong term dental health benef%fs of the grow1ng use of
fluoridated water. Whi1e the immediate results of f1uor1dat1on are
apparent ih a decreased incidence of caries among children and young
adu]ls, the complete 1ong~term results have yet to ev1dence themse]ves
on a large scale. One such result among older adults is the desired lgnger
retention of more ot their natural teeth, but this might resu]t ina
1arger popu]at1on of adu]ts subJect to periodontal disease and continued
progres510n of caries. Research is needed %o deve]op information _on the
dental care needs and demands of older adults who retain,their natural
teeth, in comparison with those not benefited by f]uoridathn who have

probably lost more of their teeth because of dental caries,’

[ S

A third major agea of uncertainty is that of the effect of dental

. hygienists on'the supply of dental services. A]tﬁough hygienists work

under the superyision of dentists, theﬁ“ﬁsua]]y work within the context

of the offic

ctice such that their aggregate output is independent .

of* the number of t1sts Idea]]y, hygierists would be 1nc1uded-as an

the proaect1on model. To include hyg1en1sts as—an
ply function used in projecting dental manpower’

- g Lo . ‘
1,

exp1icit variable i

argument in the s
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requirements, 1nformat1on is needed on the tota] number of hygienists,

2 the1r ava11ab111ty to the labor force, and the1r Jpattern of labor force
’ :c;, [y
participation. Much of this 1nformatwon 1s not yet ava11ab1e L

Co ) N .
The last majoriarea‘pf uncertainty lies in the anticipated~growth

in demand for expaned function dental auxiliaries (EFDA's). Studies of

o

- dental—practice production functions have shown that the employment of
EFDA's can s1gn1f1cant1y 1ncrease the output of the pr1vate practice.

The: Government has encouraged and promoted the training and ut111zatlon

-

of EFDA s in.its manpower p011c1es But,although the techno]og1ca1

feasibility of EFDA ut1J12at1on‘haSﬁbeen shown in many research and
- demonstration projects, little research has been focused on the more'

important issue of the demand for EFDA's, which is the major considera- - .

€

tion underlying theif employment and ut1112at1on by pr1vate practitioners.

- \{; 15 the dentist's assessment of the econdmic feas1b111ty of ut111zfng .

' o N /
E

) )
DA’ S that u1t1mate1y determines their emp]oyment Yet Tittle :'éearch ~

has been focused on the factors under1y1ng the demand for EFDA's which

be predicted.
2 .

?

~
L
s

»

\

, must be understood if their rates of empYoyment and uti]ization are to- . . -

<
s

L)

\with respect to'problems'of technioue, the major proﬁﬁem of theT'
prOJect1on approach to predlct1ng future personne] requ1rements is that -
the .Simple approach used in this paper, a]thouéh far more soph1st1cated )
than the approaches used prev1ous]y, does not fac111tate tak1ng into
?‘ . \‘ account much of the 1nformat1on we have about th:,demand and supply of

-




-

o
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dental services. A more elaborate-and detgiledgpqde1 is needediﬁgat can :

‘take “into agccount more of the informatioh, about the cause-and-effect

’r

_ relationships generating the variables of interest. Such a model is now

under development by the Division.of Dentistry and will be ready for, * *

testing.by the end of .1977 to produce short- run and long range forecasts
of activity ]n the national dental sector. The model be1ng developed is
‘an aggregate economic model whose Etructure will incorporate much more

1nformat1on 1nto forecasts of supply and dehaha than can be accommodated

-

in makiig s1mp1e projections. - s

~ ~ ~ L
i e . 7 "

'The current projections and future forecasts to be generated by the
economic model under development are focused at the aggregate, or
national, level. Hence, they do not serve é‘e need for information
abput the distributional issues surrounding manpower supply and require-
ments.ﬁ:The Division of ﬁentistry is,.therefore; developing a method of
disaggregating the national projections and forecasts to the State level

sp that the distributional 1mp11cat1ons of the prOJect1ons and forecasts

can be. exam1ned But while the macro- approaches lend themse]ves to some

* disaggregation, such d1saggregat1on rap1d1y comprom1ses the va11d1ty of

" macro-based methods. -As emphas1s on ‘subsets of the national popu]at13ﬁ‘1

.

ahd on smaller and smaller geographical areas increases, the need for a

micro-based approach to deteyrmining mahppwer requirements will grow. In

. anticipation of this growing need the Division of Dentistry has programied

r

the, development of a micro-simulation modei of denta] personnel requiﬁe-

ments. The technical details of this model are available from the

o L) * . N -

_-Divisian.

T
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Appendix A S,

THE DEMAND .AND SUPPLY OF DENTAL SERVICES . ) ‘

The determination of the consumpt1on, produdt1on, and pr1ces of
dental care is genera]]y regarded as a market phenomenon to a much
greater degree than is the case with medical or hosp1ta1 care. MWhile
this greatly fac1]1tates efforts to estﬁmate the supply and demand
re]at1onsh1ps that underly the generation of observed prices and quant1t1es
of dental services, re]at1ve]y few attempts to estimate these relation-
ships have been pursued.] This Appendix reports the results of an
effort to est1mate the national’ aggregate demand and supply futh1ons
for denta] services with time-series data. Aft@r the niodel and est1mates ’,
are d1scussed the t1me-ser1es results are compared w1th resu]ts obta1ned
hy P. Feldstein [3] from poo]ed cross-section/time .serjes data using a
simjlar s1mu]faneous -equatdon approach The Append1x concludes w1th a e

A

d1scuss1on of some of the policy 1mp]1cqt1ons of the estimated re]at1onsh1ps

The purpose of the estimation was to prov1de a meansﬁgf proJect1ng
~  the demand and supply of denta] serv1ces 1nto the future. Of primary
1nterest on the demand side was the growth of demand 1n response to
future growth in the p0pu1at1on, income, and in the proport1on-of the BN
population covered by dental insurance. On the supply s1de, the pr1mary
.interest was 1n the expans1on of supp]y fac1]1tated by techno]og1ca] s
change in the pract1ce of dent1stry, and 1n the effect of growth in the r;
stock of dentists on the supplx»of serv1ces . The node! employed was the
sﬁmultaneous supp]y-demand system‘x]) -(4): | A

;- o N

s

-
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¥ and insured_population in year t; ,

te . > ‘
. ...\.5 “32_' . ') - . Q
- I4 /] . ’ '
4 ‘ ) -
Qt'= a5 + app, + a5Y,, . o (1)
%t ~ 23 | ) @
Qgt = bo * byp, * bpt o ™ (3)
Qgt = Nyedue * Nyt . -
Oy = Dydst - o o > .
th = QSt .. . \ . (4) . s o
where: '

th and Q are the quant1ty of denta’ serv1ces demanded and

supp11ed respect1ve1y, measured by the total real annual expend1tures

on dental services in the U.S.; R ) : : //

qS; is the duantity of dental _services supplied per dentist in year t;

- ¢ 4

L ). o+ o . “ L.
! D, “is the number of, dentists in year t; :
. i . R
' ¢ .. ° -

- . >

Ayt and q;¢ are the per capita huantities demanded by the uninsured

Ju

and insured population, respectively, in year t;

b

Nut and N;; are the number 6f peop1e, respegtively, .in the uninsured
. \ . ' .

Py is the average price in year t of a unit of denta] serv1ce, .
measured by the dental component of th///ensuﬁ‘hyPr1ce Index re1at1ve to

the general prige level as measured by the Consumer Pr1ce~Index;-

z
’ * P
B .

Yyt s real annual personal income per capita of the uninsured-in

S . . + - e . .
_year t. . o ~ )
> r & " ~ - e
- 4 .
I 4 )
< (
' N l N
$ [}
Pl S .
- - 13
% A 3 2 b B 1.3 3
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The data used to estimate the system (1)- (4) are, annuai time serigs
covering the period 1950-1970. The inclusion of t a; an argument in,the
supp]y function (3) is intended to isoiate the systematic shifts in the
supp]y function resuiting from technoiogicai progress.

-

sf ’

°

had

The definttions of th and Qg are empioy?d to derive the aggregate

demand and supply functions$ (4a) and (4b): 1. .
Qe = 3N (1-I ) + a]ptNt(1~It) + aZYt(i-It) + a3NtIt5‘ -(da) ,
Qgq = b0y + b]p {0y * DytD, (4b)
‘where N is the size of the popu]ation in year t, It is the proportion “ -

' of the popu]ation tovered by dental "insurance," and Yy is tota] rea] °

“ {% . - -,
persona] income in year-t. ) ! ’ o

v
°

¢ ’ : - n
Equations (4a) and (4b) are employed to estimate the parameters of

equations (1)-(3). Deriving the aggregaté demand and suppﬁ’prnctions

in this way is intended to preserve the manifestations of- the distinct

behaVior of the groups of indiViduais on the the demand side of the \
market, whereas the distinct aspects of their behavior might be 9bscured

-3

o

terms.2

.

-

’

,1 or confounded in a demand equation that is specified directly in aggregate

: / L
. ~ N
The specification of demand function (2) reflects the'assumption
that denta] _prepayment coverage was not yet extensive ehough at any time
b during the’ period of observation to-s iificantiy a]ter the price L

determination mechanisnlassumed to equiiibrate the system {(1)-(4).

Under universal third-party payment, price wou]d not perform the equili-
¥ ~

brating function assumed in system (1) (4)._ﬂHowever£ it is safe to

ety . :
’ . : ° .
4 1] *

. N -
< .

.33
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0.06 in 1970, ~* . o _ \ ‘

assume that as “long as the proportion of the popﬂ]atlon covered by ,

denta] prepayment is sma]] the maq#et does funct1on to determine_the
price, and dent1sts charge the same price to everyone An anaTagous
s1tuat1on§§“s that o#® food stamps, the market determines the pr1ce e of

‘grocer1es that is paid by everyone because the proportion of tota]

-
v

demand subsidized via food stamps is so sma]] that sellers cannot

discriminate among buyers. The subs1d1zat1on of a sma]] port1on of -

demand simply displaces the aggregate demand funct1on\s17ght]y, as n
assumed in the specification of equat1on (4a) The proportﬁon of the

popu]at1on covered by denta] prépayment ranged from 0.002" in 1950 to

3

. i
-
- >

A few additional commgnts about the specification of mode1 (13:(4)

" are warranted. First, it has been o frequent pr&ct1ce in s1m1]ar

stud1es to include: measures of inputs (i.e., number of auxiliaries used

-

t1me worked by the practititioner, etc.) 1n.the supply function; see, in

particular, [é] and [4, p. 61]. But a]though inputs are genera]]y

~

endogenous variables in such systems -- j.e., their magnitudes are
8
Jo1nt1y determ1ned with pr1ce and quantity--no attempts have been made

o=

to intlude the appropr1ate equat1ons to determine input. Nor have*the
measures of the variables been adJusted to remove from the d1sturbance

term of the ‘supply function the corre]at1on with these extra endogenous

.

var1ab1es - Failure to do so could 1ead to ser1ous b1ases in the est1mates

of the parameters of the function, The spec1f1cat1on of the model (1)-

T

’(4) however, av01ds these d1ff1cu1t1es by viewing the determlnat1on of

guant1ty supplied at a h1ghew level of abs;ract1on The mode] “p’tracts

o »
- ’ - . /

“r
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Gl ‘ .

from the exp11c1t behav1ora1 and economic phenomena determining 1nput
[

]eve]s and other endogenous variables. The model attains this level 6f

I

abstract1on by assum1ng that the number of dentists and the state of

e

technology defermine the poSition of the supp]y funct1on in the peice-
quant1ty p]ane, and*by assum1ng that equ111bratnon with demand is
, accomp]1shed by movements .along the supply. funct1on afforded by dent1sts

1mp11c1t1y chooj.hg the ]eve]s of‘técﬁnology and 1nputs to employ.
. ’ . L
A second set of cons1derat16ns eXp11c1t]y included 1n some other

stud1es, but not in this one, *are so- -called demograph1c character1st1cs

of the popu]at1on wh1ch hav1ng changed through t1me qou]d have systematz-

P
ca]]y affected the demand for dental serv1ces The fact is, however,

that on the aggregat& ]evel the distributien of most def1nab1e and v s

measurab]ewdemograph1c character1st1cs of the popu]at1on have not -

/\\
changed very much. For example, the age d1str1bution of AHe ‘populatiol . .

" has béen‘eésentia]]y stable ovei the ber1od of obse tion, with on]y
' &

- probably chang1ng in d1rect re]at1on to the passage of time, but popu]a- )
t1dh cohorts w1th successively higher propens1t1es to consume denta] .
care are being introduced into the popu]at1on each year. The statistical
ﬁroblem%is to seoarate the time effect that wouid be evfdent if the :
upopu]at1on were to remain of stat1c size from the effect of introducing

new cohorts w1th higher awareness and emphas1s on oral health than their
- : . ¢
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*~ » N . .
. ~

oredecessors Unfortunate %, thi's cannot be done in the present context,
B

" fOr the growth of tﬁ"Ipopu]at1on as been closely re]ated to the timé

variable over the per1od of. observa ben; thus the separate effects of

the part1cular character of popu]at1on grow th and the time-related

—change in preferences and taste cannot be isotated statistically.

. > ° \

~

‘;kl Equations (4a) and (4b)-were estimated with twoSstage least squares
. by subst1tut1ng for the.actual” value of py the regress1on of Pt an the
exogenous var1ab1es The measyures of Qt’ pt, Yy, and D used n the
_ “analys1s were relative to 1950 that«is, the series of thesé var1a~1es;

were indices computed<u1th the;respect1ve ‘values of the variables in

1950 as the base. The estimates of the coefficients’are-shown in Table 3,

-

together with the1r est1mated standard errors; average elasticities
S . computed at theé means of the obsérved var1ab1es are also reported 1n

« - ' Table 3. o ® oo —

36




. E ¢ b4

Table 3: Estimated Parameters of Supp]y and Demand
‘Functions for Dental Services

é

’
I3

“ / - ) ’
. ' Standard = - e
. . Coefficient Estimate " Error E]astipitz* -,
a g 4,74 1.42. DU
° ¢ oyl :
a C-5.83 18 440 : R
ap 169 . . 0.15 BRECIEN |
- a 4.50 2.34' Vet | \
bo  -4.3% . 50.65, LA
‘ . ““
. -
. by - 2.52 0. 3% 150N .
- by 0.057 0.002 2.15 S
- . ’ « \ 1‘ . ‘e’

*For every one pércent 1ncrease in the uninsured popu{at1oq, the total -
demand of the uninsured popu]at1on 1h¢reased by an average of 1.27
percent; for every one percent increase in the number of dentists,

the aggregate supply of dental serv1ces 1ncreased by an averaﬁe of
0.97 percent. o , : _ o

:f .

+

In examining these est1mates, it 1s 1nterest1ng to note the coinc1dence

. N
of the estimated constant terms of demand equat1ons (1) and (2)
‘ ‘
pr1ce goes toward zero in equat1on (1) (and as the 1mportance of, 1ncome .

' ‘tan be assumed to also approach zero) per cap1tauGUant1ty demanded by
_ b

the un1nsured popu]at1on w11] ev1dent1y converge to that of the 1nsﬂred )

populat1on But while the 1og1ca1 consistency §§§the est1mazzd/eo~ alée .
t

ff1c1ents is appea11ng, 1t is unclear if this is evidence t actuaﬁ

Y

resu]ts.‘
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fé *. The est1mated pr1ce e1ast1c1ty of demand 1nd1cates that quant1ty ’
.E-*-‘—'-w—- B el R e = el .
’ demanded is qu1te vo]at17e w1th respect to changes in the pr1ce of ’

denta] serv1ces. That th&%démand for dental care is pr1ce-e1ast1c has

e Lerriagy

been w1deTy recogn1zed The sens1t1v1ty of demand to changes f:;p;ice -

has been exemp11faed by the fact that wh11e the cost of operat1 » p

vy !

'ff“br

, dental pract1ce 1ncreased more than 200 percent between 1967 and 1975,

Q

- * dental fees.have,1ncreased on]y 62 percent [1]. That dent1sts have not -
N v
) beert ab1e to "keep vp" with cost is certainly 1nd1cat1Me.of a h1gh

e1as§1c1ty of demand for their-services. However one shoqu infer w1th

« caution the-implications of the large estimated prige elasticity of

S8 . b ‘ -~ . S

- >
2 -

demand. -whi]e it caﬁ be assumed that "increase$ in pricp;wi]] stimulate

an exodus of consumers from the market, it is contrary to ordinar?ﬁ s
- 4, . N
_—

Knotigns of the nature U# the demand f;r’denta1 services to assume that a 4«

- o e

4

[
v TR

decrease in prlce w111 produce an equal but oppos1te response in quant1ty

2

demanded. It is common]y held that going to the dentist is of the

. ?

nature of: a.habit that must be developed or cu1t1vated over a long @?

5

A

- - per1od of t1mé' °Thus, it m1ght_be.eas1er to dr1ve _people out of the v

’ market w1th -a pr1ce increase than to attract them into the market with a
. ’w .

decrease 1n pn1ce, at least in the short run No definitive research

. has yet been focused on this popular notion; however, studies of consumer )
behavior under newly-adopted dental prepayment p1ans will hopefully ) .
: T‘c1arify the dssue in the future. ‘ \*\N¢ - o a; N
X . - Lo ' L .- . - .
2. 'm; ' Another remarkab]e aspect of the stat1st1eai results is the estimated .
;;w ' effect of “techno]og1ca1 change" on the supp]y of denta] serv1?es over ) '
;:'%_ ” t1me. Over the per18d of observation technoiog1ca1 progress has, |

1. > .
~ ke
Iy §¥
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‘Eeeerding te;the estimate, e;identTy served to increase the supp1¥_§£§i__4\‘J

o serv1qes by an average of 2-3/4 percent per year.3 _If one ]ooks at-the -
history of techno]ogica] 1nnovation in dentistry over the period

. ;peCific.phenomena that account for much of the increase in sdpp;y are
edsily discernable. Rapid adoption of the high-speed (30,000 to.99“999
rpm) dental. handpiece and the ultra-speed (100 000 and higher rpm)

» handpiece in the severa] years fo]]ow1ng theit-commercial introduction

in 1955 has been credited by many observers as a majqr innovation

leading to a’]arge increase in efficieﬁcy.

But thé introduction.of the high speed handpiece with its coolant
water spray also produQeq a need for large volume evacuation of fluids
- and SoJiQs fronljke mouths of patients. This need led td the intro-
“duction of high-volume suction system for oral evacuation in about 1960, -
which éliminated the frequent interruption of the dentist's work required

to let the patient rinse out his mouth using a cup of water and the

chairside cuspidor The avai]abi]ity oﬁesﬁttion equibment allowed a

'a

chairSide aSSistant to e]iminate al1™the rinSing time by continually
evacuatTng the patient s, mcuth while the dentist continued to work ) iy
©or peuSe only briefly. This practice rapidly led to the development

and implementdtion of feur~handed sit-down dentistry in which the

dentist works in a. sitting position over the. patient whi]e being a551§ted )

-

**by a Yental auxiliary. ‘ . o .

- . . .
. S .
N . v
s .
' ( .
‘ . . M . Y
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' has, been expand1ng rap1d1y

[}
-

N

Utilization of an extra pair of hands provided by d trained assistant

e PSR ’ 3 - .- & | M y P
in four-handeq sit-down dentistry has, for the last several years,+tbeen

. re&ognized as the most efficient method of praeticing dentistry.

At the

present time, some dentists are beginning to delegate,more and more *

’

" functions to auxiliary personnel, and a few are adopting organizational

. ”
systems in which expanded-function auxiliaries work under the super-

. _ o > . ,. e R - \
ision of a dentist and perform many intra-oral procedures.

At the same

24

time,‘the employment Qf dental hygienists who, under the general super-

wision of the dentist perform their duties more or less independently,

A1l of these developments have had the

(\sult of a]]ow1ng a g1ven stock of dent1sts tJvo’oduce more and more

.services, as manifested by the outward shift of the supply funct1on

throhgh time.

.
<

v

The effect that these techno]ogica] innovations have ha& on thé‘

9 °

-manket for dental services is apparent in F1gure II11, wh1ch shows the

annual pos1t1ons of the estimated supply and demand curves in the pr1ce-

.quantity plane over the period of- observatjon 1950-1970. — During the

&
'decade of the 1950 s thefannual changes(1n the demand for serv1ces were

errat1c but on the average, demand expanded at’a constant rate

As the

decade of the 1960's began, however, demand started to increase at an

accelerated pace.

rate of increase in prices that otherwise might have occurred.

rapid expansion of supply was made possible,

in large part, by the

Yet,>the' supply was able to keep.up and tempen the
This

A}

availability of %he technologies discussed above which allowed dentists.

4

to expend capacity in response to the rapidly dncreasing demand.

1
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o Overall, the statistdca] results indicate that the market, on both _ i

- *... the demand and. supply s1des, is highly sensitive to _economic factors,-
price’and income. The sens1t1v1ty ‘of the market to the over all level
? of economic act1v1ty 1S‘qu1te apparent in F1gure IIT. The results can - . !

be compared with those reported by P. Feldstein from an ‘analysis of

v

. pooled cross- section time- ser1%s data [3, /p— 144]. First, however, it - ;~ -
1 . 1J1s important. to note %hat Feldstein's mode] om1tted 1nsurance from theb |
¢ /“ demand funct1on and time from the supply funct1on Second, Feldstein's:
,;i\' dependent variable was patient visits rather than real expend1ture on
:gff / gental service. Thitd, Fe]dste1n S est1mat1ng equat1ons were expressed
k T —_—

" in per capita termsg wh11e it 1s difficult to envision a market clearing

on a, perqoapita bas1s, his resu]ts do appear reasonable Fourth "the .

cross-section units of analys1s used by Fé]dste1n were the seven reg1ons

[ o of the U. S def1néd by the American Denta] Assoc1at1on for repor”he
- | results of surveys of dent1sts \ “ 1 ' )
B ' * -— C . S ~ e R !
= The major difference between the,results of the time-series &falysis ) .
. reported ahoye and of Fe]dstein"s analysis is evidenm,in the estimates
3

‘of the price e]astitities of demand and supply. +The price/elasticity of

demand 1mp]1ed by ‘the est1mate above is -4 4 while that. reported by .7
-Fe]dste1n was -1.43; the pr1ce e]ast1c1ty of supp]y 1mp]1ed by the model.- - // (

above is 1. 54, while that reported by Fe]dste1n was 0.29. The d1fferences
"in the results cannot be-attributed to 1mprec1s1on or to 1aek of effi-.'

.

% c1ency in’ the exper1menta] designs, for both sets of estimated coeffi-

| .

| .c1ents are "h1gh]y" s1gn1f1cant stat1st1ca1]y To reconc11e the differ-

enpes in the two sets of e§k1mates, one must view the two models from ;~"«

the perspective of a more complete model to assess the spacification

problems that may be affecting thelr resu]ts r

.4/




. ' Consider, therefore, the cross-section relation in which the sﬁpp1y

of dental services in a geographical area is a function of thelhumber of

1

* - ' - .\‘ - H 3 - 3 3 3
dentists in the area. The question «from the viewpoint of specification

is whether or not the number of dentists, is exogenous or endogenous. Iif

" the number of dentists_is endogenous, then the modelmust include
additional re]atigns giving.the to£a1 numbekiof dentists and ekp]aining

their distribution across the geographicé] aqsas. Iﬁnparticu1ar, if one
views the time-series proEesé generating thé cross-section observations,

'+ jt cannot be concluded that the number of dentists observed in each area
is exogenois unless each of the areas are';ota11y isolated entitie§, 'if
fhé areas are not total]y jso1ated;and independeni,.lhen; given the

- total umber of dentists, a mechgnism distributing the total number of

dentists among the areas must be expkicitly included in the model.

v e RN - *

¢

The reasoning above suggests that perhaps Fe]dstein's'mixed Cross-
section/time-series model may be misspecified because the number of
- dentists at’each point in time is not independehtsof the number of

» ‘dentists in the other areas, and because the relation between them is
’ . : S

. omitted from his model. In particular, the numbers of dentists and thé'*k

\ prices in each area are probably mutua]iy‘anﬂ jointly determined over

the fong period of time between Feldstein's obéervations, which is three

years; consequently, the estimates of the parameters of his model EBu]d

bé somewhat confounded. . The pure time-series aggregate mqgél, however,

is not affected by distributional considerations and can stand alone as
v a complete mode]_deiermining prices and quantities on a national basis.-

v
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The importance of the differences in the two sets of estimates-iies

o Fy

in theif implications fof-po]ipj. Ig&pagtjcy1ar, consider the different
) ) -o - ) ; : - ¢ . v ) ")
implications of the alternative estimates-of the price elasticity of .. .. )

sérvices is high]y ine]astic with réspect to price. Thus the jmpli- - }‘

supply. Feidstejnfs model and data suggest that\:f; supply of dental

'cat1on of this estimate is that a sudden increase in the demand for
denta] serv1ces prec1p1tated by, say, the adopt1on of a nat1on§? dental .
1q§urance plan, would result in a large increase in price and a re]at1ve1§
small increase in proﬁuction and cbnsumption of dental se;vices in the
) .shor@ run. On the other’hang, the estimate o% the pr%&e é]a;ticity-of‘ ')\ }
h supply presented i; this Appendix suggests that sucﬁ an increase in gepand
would be gccommodated in the short run by a résponsive expaﬁ;ion of o
output and a re]af?we]y éma]]ér increase”iﬁ price. ‘Consequent1y, the
twb estimétes_@éve different implications for ghe extent of']dng-range' .

*planning requiréd to accommodate the addption of national health,

o . s s L. C e ,
. insurance, if the.objective of such planning is to minimize dental ‘
X ' ' . . . , . . -
*price inflation." ' x - . :
-

o " : . - o <
The implicatidns of the two models for the long-run ef%éci'on the ‘
supp]jwﬁT'sérvicésAof increasing,the number of dentists\qreaéssentia11y

« the same: both estiméteé of the eTasticity of sqpp]y with respect to
Fhe number of dentists are about unitary. Thus, both mode]s agree that
' j4po11cy efforts resulting in an EXpanE%on of the stock of dent1sts should

S e11c1t an equa proport1onate 1ncrease in the: supply of services.

v .
. .- . . , ¢
. .
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o M [
N S1nce much of the productive capac1ty as well as the output of the

-
.
.

eddtat1on system for dgntal personnel is now subject to d1scret1onary
act1on_1n the1pubJ1c sector, the quest1on of how many denE1sts w1]1 be
"needed" to meet future manpower requ1rements is often asked %ﬂ1cy-
makers and adm1n1strators This quest1on .can be addressed W1Si¥Q.the_
framework of the mode] presented in this paper in a straightforward way.
For, given the proJected levels of the popu]at1on dental prepayment
coverage, and nat1ona] 1ncome, one can simply so]Ve for. the number of
dentists requ1red to equ1]1brate supp]y with the proaected demand. A]]A
one needs to perform this calculation 45 a we]fare criterion for choosing
wh1ch pr1ce and quantity the so1ut1on should satisfy. An obvious and
practica] criterion ts suggested by an examination of the hjstorica]
performance of the’marEet for dental servioes which %an be-undertaken

~m

W1th reference to F1gure IIT. The time path.of the equ1]1br1um ]ocus “of

demand,and supp]y 1]]ustrated in F1gure IIT indicates that the market
has historically generated a stabTe re]at1on between the nom1na] pr1ce ‘
of dental servicés and movements in the general price level; the market
has adjusted over\time so that the rgai price of dental services has
remained essentially constant over the 20-year Qeriod.s In,view of the“

. rd
historical stabi]ity of this re]ationship, it would seem appropriate for

*

po]1cymakers to afm at ma1nta1n1ng the ]ong run secu]ar ba]ance between
y

>

‘the nominal price of denta] serv1ces and the general pr1ce ]eve] 1f v

-

their obJectnve is to ta1]or the stock of dentists to meetlproaected

futureademands for dental services. o B
) TR : o
\ z R
".2
. F Ly
¢ L4 A . "@j il Y
45/ A, _“ [
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From an alternative perspective, one may employ the estimated ~

" W .. . )
supply‘hnd*gemand relationships to project the future states of the,

El

~ market for dental serVices, and decline to enter the debate over whether

"?(;,‘gf“'?" AR

) or not the resu]ts have appea\]ng we]fare 1mp11cat1ons This is the

, approafh that will be pursued in the rema1nder of this Append1x
) s

‘ The demand ang;supply o/)dental services’ were proaected for the B
years.1975, 1980 1985, and ]9§ utilizing projections bf the exogenous
var1ab1es which are ava11ab]e fQom‘var1ous.sources.. The proaectJons:of
;economic growth are those'of the Natjonal Planning Assdciation (NPA)
;{. | w [5 p. ¥7]. Using a long-range econometric mode] the NPA has forecast
;\\\\\ that the econamy w111“grow at an average real rate of 3.9 percent per

" year through 1985. This figure was assumed to prevail through 1990.

s, e .

l
@and proaect1on was the Census 'Blreau's Ser1es II wh1ch is genera]?y

\

_ regarded as the most representat1ve of current trends. Series IL

{:e projection of popu]at1on growth emp]oyed in the dental serv1ce
d

assumes that the fert111ty rate will. gradua]]y 1ncrease from the current

A ]
.

rate Sr 1.8 to a rate of 2.1 in té? year 2025'[6] 'Qlﬁ v

' .- \ 3

£

The proaect1ons of the growth 1n the’stock bf dentlsts and of thea P

s growth of denta] *insurance" c0verage ‘are discu edsﬁp the text. Thegf ‘N

5 number of dent1sts expected to graduate each year is proae;ted by the -
i
D1vlsion ‘of Dentﬁstry on the basis of the current ntimber of dental

[

‘,‘wwschools and present and planned rates of graduat1on of dentists [7]

:’:f?fm v e 7
ii The proJect1ons‘of dental insurance coverage are exp1a1ﬂed in Append1x Xﬁ
: B; it was prOJected that dental insurance coverage in the prlvate sector
. - . .
.- / . s . =
, -, 90 )
S
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will grow at a rate of ‘17 percent per year through 1986, gnd mgy ‘extend: .
- 1] . »

t0150 percent of the popu]ation'by 1990% . .The projections do not, \

\

however takeknat1ona1 health 1nsurance—fﬁ%o account A]though it

¢ ! .
seems probable that some type of nat1ona1 hea]th insurance scheme w1>¥
be enacted before the end of the period in quest1on both the t1m1ng.o{
. 1ts appearance and the extent of - denta] coverage to be included, if an

¥s
- 7 . ¢
is unpred1ctab1es ' . \ .

-

The positions of the supply and demand funct1ons for denta] service

proaected on the bas1s of the assumpt1ons out11ned above are shown “in

F1gure IV. The proaectedip:;h of supp]y and demand equilibria shows ~ '%\

on]y a very s11ght increase™yn theyrea1 pr1ce of dental serv1ce over the \

period; g1ven the proaected 1ncreases in the\stock of dent1sts, demand ‘
= ~

may increase by a slightly greater amount than supp]y to produce a 6

percent. 1ncrease irf the price over the 15 years c:sened~Qy the proaections. )
“Thus the ‘health manpower 1eg)slat1on of the mid-M60's. that produced an
acce]erat1on in the output of dent1sk€ in the ear]y 197d\s seems to have

- . . $> i
ant1c1pated subsequent deve]opments on the demand side of the market

3

' very ‘well, espec1a1]y the 1ncreas1ng pnfva1ence of dental prepayment in
‘é
the piivate sector It wou]d seem that' the market for denta] services

-

can look forward to a cont1nuat1bn of the relative degree of econ0m1c

stability that it has enjoyed in the pas as Tong as the ‘aggregate 1eve1

“of economic activity follows a stable trehd. o - .
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. ' Footnotes For Append1x A

\
e B

1. The difficu]ty of estimating supply and demand re]at1onsh1ps for .,
_,’_’,v *
health services is perhaps most v1V1d1y 111ustrated by M. Fe]dste1n s

attempt to do so for phyS1c1an S serv1ces [2]. After runn1ng a

L
r~ a °

. large number of regress1ons usnng aggregate t1me -sertes’ data, .

- Fe]dste1n was ﬁnab]e to report sat1sfactory results, and conc]uded

=

that the market must be in permanent d1sequ111br1pn .

2. The d1rect Spec1f1cat1on ~/ RS
& - ) ) -
Qi = Ro * APy * RV + ANp + AT T

y1e1ded 1ncred1b1y 1arge estimates of the price e]ast1c1ty of -demand

et ( 8. 5), and the e]ast1c1ty of demand with respect to the popu]at1on

el

2 (5 91). The alternative spec1f1cat1on reported in the text seéms

7 ‘ ’ . ) ) e
3. Over the 20-year period, the supp]y function shifted 71 percent
b o« .

>

LI

due to téchho]og%ca] change, which is afcqmpoUnd annual rate_of

about 2-3/4 percent. oy - .
\ “ . I . * .- N
S - 3 v
" % , _ N v
/.0* -
! e
- oz e
- =~ t N o
: ~ T
- ~ J = N "
% - h s \ . -
2 * - "\ —
: 4
. - ‘
~ { ®

to g1ve more "rqgsonable" resu1t5€ ' '.,/”> :

<_/
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J -
PAST AND DEVELOPING TRENDS IN DENTTSTBY

¥

Chapter 11 was devoted to discussing the’ factors determ1n1ng the
‘demand and supp]y of dental services and the projection of the h1stor1ca]
trends of the variables into the future to derive the "requ1rements" for
dent1eps In th1s Appendix,~thie'historical events’ underlying changes in’
the demand and supply relationships are examined. This examination is )

undertaken in order to consider whether or nat the estimates of the

parameters of the SUpply and demand functions 65 the. prog A4ons - of

Q

’ . trends should be adjusted in anticipatiop of s1gn1f1cant changes 1n ’

,those parameters or trends -

g
~y
) % . o L ¥ ~

e o e
P \F S - — -

The events and conditions under]y1ng supply and demand'nﬁ]]"ﬁé:t -

dea]t with separateTY in this Appendix. To be considered under supply

-conditions are engingering advances and organizational changes in"the

de]ivery of dental services. The factors compr1s1ng these ‘changes,
which~are'encompassed in-the term "techno]ogica] advances" discussed in
chapter I, will be examined to determine if the §Bme:patterns of

.

. - techno]og1ca] advance can be projected into the future. To be cons1dered

-

under demand cond1t1ons ane advances and changes in disease-preventive
t !
%ental health practices and(third party payment.

-

- ‘\:4‘%.(
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24 4 ¢
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£nginéering Advances —_

N .

. ‘l ‘ ‘{
Eng1neer1ng advances--innovaf:ons in equ1pment mat§E§a]s and «

tethn1ques--have had cons1derab]e effect on thi suppiy of dental services

1n the health-care system by 1ncreas1ng the product1on capab1]1ty of

dentists. The most re1evant eng1neer1ng advances. w1]] be br1ef]y

‘discussed below. It should be noted that the 1nterre]at1onsh1ps betWeen

the various eng1neer1ng changes, as well as w1th the organ1zat1ona]

[4

X changes make 1t 1mposs1b]e to attr1bute an 1ndependent {ncrease in

. »

2 ‘ production capability to each of the advances d1scussed

[

Ml

.
«

c . In 1955 the high-speed dental handpiece'was made commercaally

o

—

. available. The dental handpiece is the 1nstrument used to remove

T —— decayed tissue from the tooth and to prepare and shape ‘the tooth for

AL
"
4
[

1nsert1on of the restoration. - - The* rap1d-adopt1on of the high-speed

7 (30 000 to 99 999’rpm) denta] handp1éce ‘and the u]tra-speed (100,000hand
}‘} ) hﬂgher rpm) handp1ece in severa] years following their commercial,
1ntroduct1on has been cred1tea by many observers with most of & con-
R )Mjrrent 1ncrease 1 ta] product1on [28] [2] [4] []. In the1r ]962

//

survey report [4], the American Dental Trade Assoc1at1on (ADTA) reported

Srusra

royrans

+ some spec1f1c est1mates of ‘these increases. ADTA ca]cuTat1ons showed

e N

e : i that dentists us1ng'the néiwer -handpieces were able to comp]ete 136
: 7

S ,percent morge amalgam restoratﬁons §9] percent more acry11c restorattons

lj‘f" * “and 73 perc t more stlicate restorat1ons thanvwhen using ]ow-speed

,,me,«»,,ﬁrcmg,,
B LR v
' T
.

-

i

.~(254000 rpm or_)ower) handp1eces. Chairside time required for completion:
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of other procedures 1nvo]v1ng cutting of hard tissue was also reduced.
The ADTA reported that 80 percent of U.S. dent1sts had adopted the new _
equ1pment by 1962 and that approx1mate1y 95,percent of U.S. dentists
were us1ng fhe h1gher speed handpnece by_1966 [4] [16].

2
¢

E M,

&

For many years, before the 1ntroduct1on of the h1gh volume’ suct1on'
evacuator 1n the early 1960 s, the intra- ora] preparative~dnd restora-

“tive work of the dentist was frequent]y interrupted by the need for the

- patient to rinse out his mouth using the chairside'cuspidor The non-

productive time used in rinsing, re- pos1t1on1ng the pat1ent and resum1ng
the treatment was cons1derab]e Th1s became a major prob]em w1th the

introduction of the h1gh speed denta] handp1ece wh1ch ‘used a constant

.

spray of water for cooling,  The 1ntroduct1onlof h1gh~vo]ume.suction
evacuators esseht{o11y eliminated the rinsing time. A chairside assistant
was then able to ma1nta1n a constantly clear operating f1e1d enabling ™

the dentist to comp]ete procedures w1thout 1nterrupt1on for r1ns1ng [24]

[33]. - L .

.

.. The 1ntroduct1dh of the new high-speed cut\:ng equ1pment and ora]

evacuat1on equ1pment allowed the introduction of another eng1neer1ng /F,J_

advance--the contour dental chair, S1nce the pat1ent~no longer was

requ1red to move about dur1ng the 0perat1ve procedure to exnectorate,
the contour denta] cha1r made 1t possible to pos1t1on the pat1ent for

the max1mum V1S1b111ty and - access For the dent1sts and assistants th1s.

2 ~
s, S S,

v

Y
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prov1des for the more eff1c1ent de11very of equipment and 1nstruments to
the operat1ng s1te and perm1ts them to work in a seated pos1t1on, .

résu]ting in reduced fatigue and improved efficiency while assuring

- .

v H 4 —
,maximu?,patient comfort. . = _ _ - — 7

-
-

e e . . )
. -
3 , ‘ .

/8- " It is apparent that there has begn a close interrelationship and
interdependence between. these engineering qhanges and the organizationa]

. L . . ’ & . . -
. . - . sy sz e

changes involving ‘the use of trained dental auxiliaries.

/ . " . . .. 4
- Panoramic X-ray equipment, introduced in’1959,_provides a radiograph

; of all the oral structures (soft tissue, teeth, bone and sinuses) on- one

' f11m by a.single exposure. The déntist's cha1rs1de time is reduced as
€
the s1mp11c1ty of the exposure technjques both reduces the time requ1red

and makes poss1b1e the use of aux111ary personnel for performing full- . .

~ mouth radiography. Presentations to the patient are faster as the

v .

single ‘radiograph makes the structural relationships more'clear and

gains better patientattention. Pettit [3].has estimated that an

]
. experienced user can do in excess of 80 percent of all diagnosis from a

panoramic film. A study at one school.of dentistry [34] indicated a

—_— minimum professional .pime-saving of just over ten minutes. per patient as

compared w1th the convent1ona1 fu]] -mouth method using muitiple films,

~
and sOme est1mates of t1me saved were.,as h1gh as 30 m1nu;es per pat1ent

e )

. - -~ -

7 Panoram1c radiography has been. adopted by many genera1 dent1sts ‘and o

-

by denta] spec1a11sts‘s1nce its commercial 1ntrdduct1on in. 1959 The

&

cumu]at1ve total of units so]d through‘the c]ose of 1975 has ‘been

esthmated to be between 18 and 15 thousand [18] o Ce

' ‘e ‘ . LE cl T %

-
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gff " .- A major object of research in den{i§try has been to increase the

durabhility of restdrations [30] t29] [10]. One of the.newer develop-

- -ments, compoSite resin fi]]ing material, is a]ready the first choice of
~ many dentists for restorations that require cosmetic color shading and

. -.are not on biting surfaces. Previously, silicate cements were used_for

®

most' fillings in the teeth where natural appearance was ‘a consideration.
When properly used under .suitable conditions, comp051te restorations can
be placed in about the same 1ength of time as can 5111cate restorations,
-and are expected to last 8 to.10 years, about twice as long as si]icate.’
The eventua] saving of manhours used for restorative work should be

conSiderab1e )

. Any time-saving from developments in restorative materials, now or

in the future will accrue-very s]ow]y and will affect only that pro-

- B3

' portion of the dentist's timé that s devoted to doing filling- type

43 0 percent in 1958 to 37.8 percent in 1964 and to 29.7 percent in(
1971 [40]. \ )

\

is often 1nc}uded .as a part of dental office planning. A]so the

deve]opment of new dental equipment that pOS1t10nS instruments and
supplies more conven1ent1y for the dentist and aux1]1ar1es or that

--better iTluminates the operatiny fiéld or makES it more accessible to

Ed

the dental .team contributes to production 1ncreases A]though the

.

- . benefits of propér office Tayout and’ seiection of equipment and material
v Ve N -/_ 3 Aoy C *
g L . . f ’
“ . 4 . f
. (:3 . ' ;g oy “;E i
¥ - ; ] -
d ‘ 55

.re?torations. This proportion of time has been steadily dec]ining, from

" Designing the work area for improved traffic flow and work efficiency

e R

TN - -
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are often obscured by other charqz}etistics oﬁ a dental practice, .

progress in office design has un? ubtedly contributed to enhancing

dentists' productive capébi]ity{ ¢

® -

-

Nitrous oxide ana]gesie has been gaining-adoption in the 1970's as

)

a safe, fast-acting means to reduce dnxiety, pain sensitivity and !
react1on to gain efficiency in t%:gtment [13] Becausé patient recovery
to fu]] a]tertness is rapid as compared‘with other analgesic methods in
use, patiénts' chair time is reduced. Also the development and wide- .

spread use of more effective and reliable, local anesthetics are thought
to have increasedgefficiency. T -

Pre-packaged, sterilized, and disposable dental supplies are
- ’ . . \ .
increasing]y available. Automatic X-ray film developers are now avail-

ab]e that reduce the staff time used for film development. The u]tre-

'A;\,.

" sonic too h-cJean1ng equ1pment that has\\een widely adopted reduces
fat1gue for the dentist or hyg1en%§t and 1mproves patieni acceptance of

the procedures for remov1ng hardened accumu]at1ons from the teeth
. . § .

: -~ =
, _ #Organizational Change In Dentistry

Like the engineering advances previously distussed, changes- in the ‘
/

conf1gurat1on of the denta] pract1ce pr1mar11y'1n the utilization of

[N
)

/
/
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Division And Specialization Of Labor In Dentistry . ' |

The moderndelivery of dental care is characterized bj extensive
division and specialization of 1ah9r both inside and outside the dental
office practice. The categories of dental -auxiliaries and,a]]ied -
personnel which participate in the modern dental care de]iveh} system

L.

are described below. ) -

Denta] Assistant5° The denta] assisfant ass1sts w1th ‘the direct.

care of denta] pat1ents under the superv1 ion of a dent1st The scope °

of the assistant's respon51b111t1es is 1nf1uenced by the emp]oyer .
-

“educational preparat1on, and the regulations of the Dental practice act

of the State in which the dental assistant is emp]oyed.

b )

In contrast to most allied health occupations, comparatively few
dentai ass1stants are fbrma]]y trained; many are trained on- the -job.. In
1970 the number of forma]]y tra1ned ass1stants was estimated to be 'r

9, 200 less“ghan 10 percent of the tota] active number (112, 000) 'The B

" job class1ficat1ons of denta] ass1stants are numerous, ‘and range from

Pl

1nd1v1dua1§ whose respons1b111ty is essentially that o;/an off1ce ma1d
M

v

to the h1gh1y sk111ed expanded furiction dental auxilia e g}
' . \

Denta] Hyg*en1st, The dental hygienist provides oral prophy]ax1s
serv1ces, 1nstruct10n in dental health educat1on, and app11es top1ca1 ’
agents such as fluorides. While the maJor1ty of dentaT‘hyg1en1sts are
employed in pn1vate denta] off1ces many are empioyed in public schools,

State and Toca] hea]th c] ngcs, h0sp1ta1s, industry, and vo]untary

hea]th agenc1es ' ‘ -

#
J':
£
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Graduation from high school i< a requirement for entrance*into a

dental hygiene education program. Many community co]]eges and other ,

training 1Q§t1tut1ons offer a_2- year dental hygiene program and gward a .

-

certificate or associate degree. Many colleges award. a bache]or s

t

degree with a majqr<in dental hygiene. Some denta] schools also offer a

4-year dental hygie

e program leading to a béche]or's degr%et: Several

schools offer a master' R degree in dental hygiene educat1on, th1s course

of studx~_s 1 or 2 academ1c years -beyond the 4- year bache]or s degree

[36].

—

s

»

w

Dentists' emp]oyment of denta] hygtenists has 1ncrehsed s1gn1f1-

«cantly since 1950 when only six percent of the dentists emp]oyed a

dental hygienist.

In 1959 14 percent emp]qyed a denta] hyg1en1st Ey

1973, well over 25 percent of the pract1c1ng dent1sts were using denta1

hygienists [1] [2] [3] The contribution of dental hygienists to the

*

product1ve capacity of the: denta1 office resu]ts pr1mar11y from the fact -

!"w

that the hygienjsﬁ tan function, -under superv1s1on of the dent1st, as.an

1ndependent member of the dental serv1ce team. -The hyg1en1st in

prov1d1ng serv1ces 1ndependent1y, frees the dentist to perform more of

other procedures{requ1r1ng other spec1a]1zed skills.

4 :Dental Laboratomy Technigians: Most dental prostheses.are ﬁadekto

dental laboratories.

sthe erder of the dentist by dental Jaboratory technicians 13 commercial

There are now more than 12,000 dental labbratories

e 2
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employing more than 41,000 technicians skilled in various aspectsyof

prosthesis construction. The procedures involved in prosthet?t con-
struction profft by division of labor; technicians specialize in por-

. S
celain work, gold, etc. This specialization of funcfion and division of

labor within it has significantly 1ncreased the output capac1ty of

dentistry through transferring a t1me -consuming technical specialty to

-~ an independent group of-allied denQaP personnel,
. . R X * , \’

~

. ‘The Evolution Of;Division_And,Snecia]ization of Labon‘In Dentistry‘

Innovations in dental equipmené--the sing]e most significant being
_the thh speed handp1ece--have precipitated many of\x%e significant
organ1zat1ona] changes in dentTStryTsIhe‘sgeed\and_ease_nlfn_nnlenjnnji_jih“
tooth stnggfures could be cyt with the high-speed handp?ece\hot o.]x .
ﬁncreased the amount of work-.a dentist_cou]d dd at each appointmen? but

,a1§b led to a majer organizational chan§e: the practice of four-handed,

sit-down, quadrant_dentistry. . ) X )

ﬁﬁn Researeh‘nn the éé{icient utilization of auxiliary personnel and
'documentat1nn of their contribution to';he'pgpduction capability of the
) } dent;?% dates back to the early World War II era. ‘However, the major -
thrust in research and development efforts didn't really beg1n until the
mid-1950's, the same per1od of time in wh1ch the h1gh sngg%ydenta]

handpiece was deve]oped and introduced []4]

»
.
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' Four-Hahded, Sit-Dewn, QJ&grant Dentistry: As has been previously.

notéd, ane of the ramifications- of using the high-speed dental handpiece -

was the neceséitx of using water spray coolants. In order to eliminate
the need for the patient to constantly sit up’and expectorate during the
restorative procedd?e the high-volume oral evacuation systems were

*
developed An accompany1ng innovation, 1nf]uenced by the operator

e
working from a seated pos1t1on was the 1ntroduct1on of the ]ounge type

N

" dental chair. .

/

Witﬂ the patient able to comfortably maintain the same position

throughout‘a procedure, the mode of”treatmeht in the dental office could

The dentist could operate in

be structured in a more effigient manner.

a seated and less fatiguina pés%tion while maintaining,eont{hhbus '.,

*A

*v1s1b1]1ty and easy access1b1]1ty to the pat1ent s oral caV1ty

denta] cha1rs1de a551stant could function in a manner s§m1]ar to the < qz
. operat1ng room surg1ca] nurse. Arrap§1ng the needed dental instruments -~ .
€%, m; - - )

and supp]1es so that they were 1mmed1ate]y accessible at chairside

_al]owed the assfistant- to also assume a seated and less stressful pos1t1on L -

Th1s a]]owed the assistant to perform, several impprtant functions, : .

¢ =" - e e

1nc]ud1ng retract1ng ora] tissues and operating the high-volume suct1on

J system topkeep the operat1ng f1e]d,c]ear of debri& By ut1]1z1ng the

-~ . . »
nex! Services of a trained.dental assistant thggughout the treatment pro-_ ¢

e

o cedure the dentist was able to focus attention nearly exclusively on the

opérating field.and to work w1thout interruption. Significant time - .

> o Lre e oo

For example, .the average s1tt1ng required 45 minutes

- savings resul ted.




to an hour in 1950, whereas the same type of treatment took from 20 to

->35 minutes in 1973 [1] [3]. Moreover, the ,increased effic%&ncy and
- .

speed. with which the dentiSt was able to operate allowed him to treat .
(4

not just one jooth but all teeth needirig treatment in the same quadrant

" of the'mouth dur1ng the same s1tt1ng
“~N v
3 : -
It is the arrangement of the dent1st and chairside assistant.in
-t /

seated positions, with the dentist providing.needed treatment to all of
. .
teeth'in the same area or quadrant of the mouth while having continuous

assistance from the chairside auxiliary, that is described by the term

"four-handed, sit-down, quadrant dentistry.d The gradual acceptance of

quadrant dent1stry followed an extensive res€arch, demonstrat1on and ~

tra1n1ng effort supported by the Public Health Serv1ce to be descr1bed

~

* .

below.

"l_)ent'al‘ Auxiliary Uti]ization‘Progira.m:\ In 1956, the Public Health
Service supported experimehta] trdaining projects in six denta1 schools
to examine. the feasib%]ity of teaching dental students the eoncepts and
practice of four-handed, s%t-down"quadrant dentistry. These projects
proved to bezsuccessful and therefore were used as prototypes of tra1n1ng

r“&

programs that were eventually estab11shed inall Uu.S. denta] scnoo]s

e et

- [44]. 1In 1961, the U.S. Congress appropr1ated funds tqﬁpgtab11qh the
Dental Auxiliary Ut111zat1on (DAU) Tra1n1ng Grants Program [19]. The .

purpose of the program was to increase dentists’ broduEtive capability

. N . N .
- »
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> g_gac1ty,athereby he1p1ng the profess1on to meet 1ncreas1ng demands for

»

) denté] serv1ces » By’ 1969 all of the u.s. denta] schools had act1ve¥6§h

el

by encouraging them to ad0pt\1nnovat1ve methods, including: (1) the
. . \
gxténsive use of auxi]ﬁary personnel, with particu]ar emphasis on the
A -3
ie of chairside ass1stant$ and on expanding the c11n1ca1 functions ‘

* 8
-

J
peyformed by aux111ar1es, (2 ) the use of time and labor saving techni-

que and equ1pment (e. g , equ1bment for the pracf1ce of four- handed sit-

rd

hgzwn dent1stry y and (3) the use of=nff ce management pract1ces 1ntended

j}:‘: N -
The DAU program was initiated in response to a pred1cted shortage/
o

te pat1ent flow and treatment contro] 3

- A .
in denta],manpower. It was felt that the opt1ma1‘ut11Tzat1on of‘tra1ned

dental auxiliaries could significantly increase clinical production

. -~ e i

grograms providing didactic and clinical DAU tra1n1ng to the denta]
‘student.. Although the DAU‘Grants program ceased in 1970, all dental ~ "‘

school curricula still provide “the student with education in the.utiliza- «
tion of auxiliary personnel. B . )

NN
) ‘. N C
Training in Expanded Auxiliary Management ;rogram: In 1965 the >

Public Health Service bedan a 5-year project in a specially desighed . \

. . o . . . a / o ()
dental facility for experimeniaﬁ study in Lodisvi]]e, Kentuyky, to
inyestigate the feasibility of expanding the functions of the chairside

dental assistant [25]. - - " :




' _approx1mate1y 4 820 denta] students have been trained in these pﬁ%grams

4

To imp]ement the results of research en expanded fungtion auxiliaries

carried out at the Louisri]Te facility, the Public Health Serv{oe c

initiated the Training in Expanded Auxi]iary Management (TEAM) Grant
Priagram in 3971 [38]. . oo N
gy ' ‘ }
The purpose of the TEAM Program is to tra1n dental students in the

organ1zat1on and‘management of a dental practice wh1ch use$ the "team"

approach to the _practice of dent1stry At a m1n1mum, the team is based
s

on the concept of four-handed dent1stry and 1nc]udes the utilization of

expanded function auxiliaries. The training provides instruction and

clinical exper1ende to engble students, upon graduat1on, tptdevelop and

manage a dental team 1n their denta] pract1d%s Between ]97] .and 1976,
X

37 dental schoo]s rece1ved Federal support for TEAM programs, and .

There are 1,500 students currentlﬁ receiving TEAM training in 27 ongo1ng

programs. About 63 percent of

~

47 students graduating from schools
participating in the-TEAM program are

fully tra1ned in expanded auxiliary

management [32]. T~ <
’ ~~ : ‘ S * 4 3

. Although the,number of dentists graduating with special training in’
the TEAM mode_of dental pragtid‘;to date is relatively small, a number

of §tates ha0e=changed, or are in the process of changing,‘their State
dentaL'practice ]ans,to permit dentists greatenﬁf]exibi]ity in the
defegation of functions to:auxi]iarﬁes. At the end of‘]97§, there m§ie

44 States whmch .to varying degrees, had authorized expanded functions i

e1ther by amendment of the State dentat ]aw or by 1ssuance of abpropr1ate

regu]at1ons by the -Board of Dent1stry [38] ‘ . .
- re ~ 'y N v ’ ”
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:~ Expanded Function Denta1 Auxiliary Program: guccess of the TEAM

N program will be man1fested in an 1ncreased demand for denta] aux1]1ar1es’
. wae n-...‘»« \

traingd in. expanded funct1ons. To meet the anticipated demand, the

Health Manpower Act ot 1971 (R.L. 92-157) included an Expanded Function

Dental Auxi]iary (EFDA) Program to support the training of undergraduate

and practicing aux111§r1es, research and deve]opment prOJects, and the
k . / R
deve]opment of educat1onak materials for expanded funct1ons ,Tbe Health
‘ W‘ - \
Profess1ons Educational Ass1stance Act of 1976 (P.L. 94-484) Tevised' and
F Fs ' ¢

extended~the EFDA Program - Yy

4
. A%r ¢

*

=
x'\»’
R
£

The termN"expanded functionmdenta] auxiliary" refers to dental |

-

hygienists and dénta] assiétants whose'training includes a wide range‘cf

clinical functions and direct patient care procedures previous]?tper:
formed only b; therdentjst. Performing these functions and proceduyes :
enables the au§t1iary to support and extend the efforts of the dentist. ‘
Since 1972, 61 prqgects have tra1ned approx1mate1y 7,000 aux111ary

personnel in expanded functions [38] | ) h o

“The extent ct proper expansion Qf dental auxiliary functions Jjs

.

currently a controversial issue. The American Dental Association

recently reversed its 1ong stand1ng pos1t1on 1n favor of expanded

-

_ functions. for dental aux111ar1es. This reversa] followed many recent
revisions to State dental practice act? which the ADA and State dental |
- 4

societies supported.. The withdrawal 6f support for expariding the role
o .

%
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of dental auxiliaries ih dental office pract1ce may reflect the current-

economic cond1t1ons “Of the- denta] market-which was gravely affected by

. aa

the recent economic recession. A possible 'reversal of the current

attitude may octur with the recovery .of the nationaltﬁgonomy.

: . r
- Changes In The Business Organization of The Dental Practice °-

.
»
-~ b

= Solo practice is st11§ the predominant private organizational

-4

arrangement in the practice of dentistry. Organizational changes in

the bus1ness arrangement of dental practice have taken p]ace only s]ow]y

in recent years. While a trend toward group pract1ce formation has been

A

observed, it is dbscured by tack of a consehsus on the definition of a 4

N \

group praét1ce 1n térms of both(the legal organ1zat1ona1 arrangement and

the number and/or types of dent1sts const1tut1ng a group.
- -

4

A study undertaken in 1970 b} the Public Hea]}h Service resulted in

the 1dent1f1catnon of 715, ;>9QE§,hhich met thé definition of a group
3

“dental pract1ce as "a praatice formally organ1zed to provide dental care

¢

through the serv1cé’\of three or more dentists using office space, ’

. -

equipment and/or personnel Jo1nt1y " While it was~recogn1zed that the
study did not 1nc1ude a11 pract1ces operating as groups in 1970, it did’

indicate a trend toward group practice and identified some of the
e

previiant group practice characteristics. Groups ranged in size from

/

—

-
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three to 30 mémbers, and the average number, per group ‘was 414?de@tists.
. 0f the groups reporting, s]ight]y moré than one-hd]f were general
practice groups,.approx1mate1y one fourth provided spec1a11zed care

only, while the rema1nder were made up of genera] pract1t1oners together

7

. with spec1a1lsts in other fields of pract1ce “Two- th1rds of the indivi-,

.,

dual dentists in the survey were ‘general practitioners [43].

- > .
“

g

While group practices have been promoted as a means of 1mpr0v1ng

produttivity while ma1nta1n1ng qua11ty and increasing cost- effect1veness,

3

little research has been conducted to support theseuassert1E\o For the
J

‘&

purpose of th1s papeé, the relevant quest1on is* Do economies of scale
character1ze the pract]ce of dentistry? A major study addressing this

question is currently being supported by the Division of Dentistry.
. L ) . -

- ] Prévention Of Dental Disease ~- = .

]
kY

L5

Dent51‘Caries Prevention

, v 4
.* .. . Community Water Supply Fluoridation: .The beneficial effects of

optimal f]uorido}Ton of community water supplies on the dental health of

children and youny adults js thoroughly established and documented. As

-

of the end‘Qf 1975, there were among the 94 million Americans in the age

*

rénge‘from“binth to 24 years, about 26 millibn whq were born in fluori-

. dated areas and who will evidence the fu]]benefits'of fluoridation.

b, < . s . v
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They w111(as a groap “have less than half as many decayed teeth as the1r
counterparts in nonf]uor1dated areas A s1gn1f1cant percentage of them,

w11] be free of any tooth decay through early adulthood; nearly all o%
A
_persons in the same age bracket who were born in nonfluor1dated areas *

oowild hav“accumu]ated,tootn decay beginning in ear]y th]]dhOOd S1m1]ar]y,

the group with the ~advantage of fluoridation from birth will have lost
EX
far fewer permanent teeth as*compared with a 1ike group without opt1ma1

.

fluoridation. For most of the 26 million ‘'who cont1nue to reside-in a

f]uor1dated area the benefmts will extend well 1ntt middle age. M1111ons :

of other.persons who\were already in ipfancy ‘and ear]y ch1]dhood when

f]uor1dat1on began in their areas will also accrue ‘lesser but very
- -0
s1gn1f1cant dental hea]th benef1ts > N N -

.
_ The proportion of the population. that can be expécted to show these

-~

dental health gains will Jbe constantly ihcreasing. Almost one-half of
) the u.s. popu1at1on 1s now served by water supplies that have an optimally-

" adjusted concentrat1on of ﬁJuor1de [41]. This coverage is increasing

2
}éaﬁ:1y, although the rate of Tncrease has slowed in recent years. The

Te

pace has slowed partly because most of the water supplies not yet

fluoridated serve the smaller U.S. communities, so that each additional
AY
local action to ?nstgtute flug;qdat1on affects a sma]]en increment of

/

thaff'tal popu]at1on Also, the organized act1v1t1e§/of persons who
v /ﬁ & :

opposer f]uor1dat1on on po]1t1Ca1 or ph11€soph1ca1 ounds have begome

' more effect{ve in the last few yearsg'and have bl}ocked or de]éyed

x
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. imp]emenfation'in some jurisidictions.<'The u.s. Congress has not yet

......

2

f_?1uor1dat1on, a program that has been pﬁoposed’1n recent sessions of’

s

- Congress as a part of a broader legislative approach to dental d1sease

i prevent1on:and denta] care for children. ) - ~

The 1imit of potentia] coverage by fluoridation'is determined by
the number® “of people served by public water supplies, estimatéd in 1974
to, be about 170 mitlion out of -a total U.S. population of 210 million
[37]*L_Th? other 40 m1111on persons now us1ng individual supplies or

Ny

very small pub11c water systems cannot read11y take advantage of water :

{ &

alth measures that are‘benef1c1§ﬂ but wh1cﬂ‘have S0 far proved toipe

fipor1dat1on aFor these there are other app11cab?e prevent1ve denta]
h

less effeot1vé than opt1ma1 water supply f1uor1dat1on

The dental heafth benefits of optjmal water fluoridation are kmown

[5]*[9]; there=is also considerable evidence concerning the reduction of
& ‘ * ' ) . 3

treatment needs of children and yound’adu]ts who have had the advantagesv

“of-fluoridation [47] A s‘tudy conducted by the New York State Health
Department showed that a program of complete dental care (except ortho-
ddnt1cs) for 5 and 6—year-o]d childrenin a fﬂuor1dated communi ty cost

RN on]y about ha]f as_ much per ch11d and requ1red about half as much
cha1rt1me as the same* program in a monfluoridated area. In the fluqri-
dated area, 41 percent of this age group had no tooth decay at all
versus only 17 percent decay -free in the nonf]uor1dated area'[7]. A

~ .dental hea]th 1nsurance carr1er has reported a much greater _proportion

{
of smaller claims and far fewer large c1a1ms for ch11dren up to age 19

A L




- > from fluoridated communities as compared with claims covering the

’3 same age group in communities not fluoridated {15]. Navy dental
- * - « $

“resegpghers, in surveying the dental health of young Navy recruits
for i:;?ra1 years, have found an-increasing proport1on of them
t be free of tooth decay, and have attributed the change to the
/T;?uor1datwon c?‘water supplies in the recruits' home communities [23].
}hese findings further confirm the resu?ts heported in scores
of similar studies and surveys%pf children and young adults in the
U.S. and in several other LUUHtf]ES - They further aff1rm the dental.
hea]th benefits of cont1nuous]y us1ng a f]uor1dated water supp]y from
.‘b1rth ‘or very early chﬁ]dhood There are<a1§o some stud1es from
‘ natura]]y f]uor1dated areas in the,U.S. and aoroad which show that p
the decay‘prevention benefito,of cont{nuous use extend we]]uinto B
"~ middle age or even throughout life [17]-[26] [27]. '
There s far less 1nformatqon about the effect of cont1nuous
1ong ~term use of fluoridated water qitme denta] ,care needs add
demands oF o]der adu]ts as the useful life of'more of their natural
teeth is extended ihto older age. This developing trend will eventually

L

- -.,\\ .. - .
result in~a greater number 0f adults who will be enjoying the obvious

~

advantages of ndtural teeth, but who may also continue to‘be at risk
to periodontal disease,,tbe fdrthgi;ggeurnéhce and progression of
”; , tooth decay, and-the need for réplacement of restorations. Such .

) dental developments Jater in life presumably will require rofessional

¢ .
s ' .- -

. ‘ - 6 9 ) " . . ' -
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care that would not be required by persons who had lost more of, or all

A: % .

% of the1r teeth ear11er in life. This st111“undeterm1ned factor w111

2

grow in 1mportance with the statistical 1ncrease in the average 11fe

. span and the increase of the proport1on of the’ elderly among the U. S

population. , - -7 . - .
- LIt may be hypothesized that the denta] hea]th effects of the
lifetime use of- opt1ma11y fluoridated water oh a cohort of persons born

1nto‘§1ﬂuor1dated comuunity will become most evident in two separated

¥

per1ods First, during their ch11dhood ado]esence and ear]y adult
years, the1r néed for restorat1ons and extractJons will be dramat1ca11y

réduced as compared°w1th a similar cohort in an unf]uor1d%ted area. T

Many of them may cont1nue to.enjoy the benef1ts of, reduceJ need through

2

their m1dd1e.age. ,~ “~

1

Then as these groups grow older, another important difference may
" be observed. Among the elderly. continuous res1dents in the f]uor1dated

1

.area, there will be more persons who havé re}a1ned more of their natura]
teeth, W1th an attendant need for continuing dental care such as
cleaning, restoration, rep]acement of old restorat1ons, and per1odonta1

' treatment, and a reduced need for preparat1on and maintenance of part1a1
and comp]ete dentures Thus, it may that in-a f]uor1dated commun1ty,

the long- term effect of fluoridation on %%nta] care pract1ce may be a

reduction in thedemand for restorative work among children and‘younger=~

. T -
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adults, an increase in the demand for the services of the general

dentist, the per1odontlst the endodontist and the hyg1en1st for o]der
— ’ a@““""&“ o
adg]ts, and an overall reduct1on in the demand’ of all age groups for

2

prosthetic services.

a-
A f

Untf] more explicit guantitative 1nTormat1on on the dental care
demands ot affected adults is deve10ped pred1ct1ng the total actua]
effect of existing or future opt1ma1 fluoridation on overa]] dental care
demand will rem21n an uncertain- venture. It is pr1man11y for that
reason that the dggga] health benefits of fluoridation are not intro-
duced as a factor in the projections of the future requirements for
dental health personnel that are%discussed in this report.

3; E

.

o

§choob Water Supply F]uor1d§tion F]uor1dat1on of rural school
water supp]1es has Been 1nst1tuted in recent years in several States as
a dental caries prevent1ve for ch11dren in 1oca1es not*Served by public
water supp11es [6] [35],/ To compensate for the fact that the children
use the schoo] water supply only part -time, a h1gher ‘fluoride concentra-
tion is ma1n}a1ned than in fluor1datZd community wate; suEP11es [sl. .

The redictions in tooth decay among children who enter these
schoo]s at five or six years of age and attend for several years: are
comparable to the 30 to 35 percent reductions seen among chi]d:ensgfathe
same age who began us1ng a f]uor1dated community water supply at the age
of five Br six [20] [21] These dental hea]th benefits are obv1ous]y
' s1gn1f1cant for ch11dren and youth . There does remain a question about

. the degree to which the ga1ned benefits ‘are retaihed through the years

e
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after the child or young adu}t has 1€ft the"school and its fluoridated

water supp]y L1m1ted data from community fluoridation exper1ence

P
:...; -5 y . \A

»_1nd1cate that cont1nuous max i mum benef1ts are depengent on cont1nu1ng .

/ M .

. use of a f1u0r1dated supply, or some individual meansof cont1nu1ng

M‘
maintenance of fluoride in the tooth'surface, such as fluoride rinses,

professionally applied fluoride pastes or gels,wor chewable fluoride

supplements [39], . ' ; ”/i T ' _—

3

Topicaf]y Applied Fluorides: Some modes of topical applications of

fluoride solutions, gels, ‘or pastes to the teeth have proved to be

effective in redUC1ng the subsequent occurrence of tooth decay [12] [22]

I

[46]. The most effect1ve topical treatments &re those applied with

opt1ma1 frequency by denta] personne] to teeth that have been profess1on-
ally c]eaned. - ‘ ‘ o o /

o

Mass prevent1ve programs using- t0p1ca11y app11ed fluorides (mouth-
rinses) are be1ng provided to children thrgugh schefzs in some areas. ’
As compared w1th déntal office treatment of individuals, ‘such programs
offer great e_/nom1es in the tine of%igofess onal personn 1, in overhead

cost per pat1ent and in the t1me required f*educatmn any, motivation -
of the individuals who part1c1pate The effect1veness of such mass- T

prevent1on programs is,. for variolis reasons less than that of pro-

fessional prevent1Ve treatment'on an ¢ 1nd1v1dua1 basis. Again, as in all

' prevent1ve deﬁtal health programs based on school attendance there

N

remaxns the question of the duration of measurable benefits, aG1ven that

[

“the ch11qren£g9 not enter ‘the school systen until they are five or six

A - P)

.
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years old and thus can have a‘maximum of nine years of supervised

-

topical fluoride use, the prospects are that the further preventive ~
. 9

' iR g
effeot will beeshort-]iveo,after they,]eave school. These programs

3

‘‘‘‘‘

O shou]d reduee the restoration work of demtists who prov1de care to

Ve

| schoo]-age children 1in spec1f1c ]ocat1ons Tha adoptjon of school-based

[

fluoride programs, not now widespread, is being promoted b§ Federal,

h' ‘State and local he(lth agencies, so further growth of such programs may

be ant1c1p§ted

rtepsar - e
e b PPN B

L et ¥
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I The maximum effect of such programs on manpower requ1rements in any

-

Tocality will not" be~genera]]y evident for a decade. Recons1derat1on of

the effect after that time w1]] be appropriate if the mass prevention

- programs have been” W}de]y adopted and sustained. . 1 ¢ ;
[ . £ ” ‘ 3 C i‘_ 5 F ¢
L4 - 2 N , 14
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« %, Periodontal Disease Prevention . .
ke Periodontad d1sease 1s the presence of 1nf]ammatony cond1t1ons o

s

affect1ng the t1ssues surround1ng and support1ng the teeth When on]y
~ the gum tissue g1ngiﬁa is affected the disease is ca11ed gtng1v1t1s,

but whfh the process extends below the- Junct1on ‘of the g1ng1va w1th ‘the

tooth surface and affects the subgrng1va]‘bone and tissues, 9t is known. r
. -as periodontitis. 4 . e

a . . °
- .-

When periodontal disease is present, ;the gums often appear apnormally
red andsslightly swollen and teod to bleed, somet1mes profuse]y, when
the teeth are brushed. The’ gums may become th1ckened and scayred, and
— ‘they may recede, exposing the root surface “As’ the disease advahces,

, . o LA
the atfachment of the gum to the tooth is lost, creating open pockets ' \\j>,

[ ° ,

: NS .13
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. extending below the gum-tooth juhction. More of tﬁe gum tissue is w~

£,

'wm*-i\ P - P— = ) . -
- //% - The following summary of the periodontal disease situation is

o dontal disease tesearch to the Director of the Natjdna] Institute of

> - ~

\ .; ) DehtaT'Researchy[AS]. }
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Periodowal disease is a major health problem which is of
: : ) increasiné concern in our. sdcie§¥é7it becomes more pre-
valent and much more severe with 1ncreas1ng age It is

" the pr1nc§pa1 cause of tooth 1oss after the age of 30

R D

g FE aA

é

¢ 1
5 Y " years. EThe d1sease aff]vcts two;ogt of thtee middle- g
. S aged Amer1cans. Progect1ons based .on the 1atest popula-
tion f1gures indicate that, of the 127 m1111on adults in .

.
<

the Un1ted States who Ee;afﬁ some of their teeth about h }

94 million_ have periodontal diseasej;«of these:approx1—
- mately 32 million have some‘advanced form. Qﬁ the near](ﬂ«‘
23 million persons in this country who‘::)e tost all of-
e

f ‘ thé1r~teeth a large port1on have lost

g'; B - of per1odonta1 disease, )

.
b} Y
. %o o . ‘

Contrary to 'common belief, periodontal disease is not
. , i oL <

m as_ a result

confined to the adyftgpopu]atiop. Gingivitis,- which
. - . © \f .
usually progresses to periodontitis with the passage of

o

b N

.
~

; destroyed, and the ligaments and bone surrounding the roots deteriorate.

SR\ Finally; the teeth become Toose; abscesses form, and the teeth are lost.

-excerpted from a 1976m§ebort of a scientific evaluation panel on perio-
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» e o fRseveral” tousand 401 Tavs." In fodeFateTy severs &nd ~

: and per1od1c profess1ona1 c]ean1ng of the teeth

EGEEIRO

time, is observed in four out of- five® individuals by the
age of 15. ~Furthermore, about 4 percent of these children

- have.frank periodontitis.

,

Treatment of chronic periodontitis is an arduous, time-

. . »° . . N _
consuming, and expensive task. Treatment of severe cases
[y h .*

‘may require from & months to 2 or §‘years, and may cost~

T G e

_severe cases, treatment is done by dental specialists (
k . ) Y
who have .had ‘training of 2 to 3 years beyond that .of

A

the dent1st (}For these reasons, treatment h?s genera]]y

)

#@a

r,
Py
. .

&
heen 11m1tedsto a very sMa]] segmen? of the bopu]at1on
'3
T61s s1tuat1on is un]tke]y to change£1n the foreseeab]e)

future ;

¥
R

%

~ The prevent1on -of periodontal d1sease today rema1ns dependent on a

.regular, 1ntens1ve, persona] oral hyg1ene regimen of brushing and

floss1ng, usua]]y re1nforced by professional 1nstruct1on exam1nat1on,

Even with. such an

effort, avo1dance of per1odonta] d1sease 1s*not a certafnty Such

’ prevent1on now represents a rather small effort as recent data show

' that only about 50 percent of the U S.-population visits a dentist even

annua]]y, and on]y 15-t0 20 percent visit a dentist re@u]ar]y. “

.
’ / s ¢

Progress toward pub11c awareness of the per1odontg*~d1sea§é—prob]em

. L]

and mot1vat1on toward*1mprovem€ht of the sjtuation’ rema1ns in a very
IR

The dental profess1on mist still convince the American

°

o

early phase,
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'ELb1ic gg;masse that (1) periodontal disease and the resultaht.1oss}of
teeth is widely prevalent, but not inevitable, and that (2) persona]
i \haﬁa1 hyg1ene effort under profess1ona1 gu1dance is, for now, the on]y

practical preventive. .

' There are rqsearch projects aimed at the prevention of periodontal

plague

diseaseiﬁy means of mouthwashes that inhibit the formation of dental

y the study'éﬁaresistant animals and péopTe for a possible

1mmun121ng factor, by the improvement of tooth and mouth cleaning

2

techniques and by other,means. The successfu1 app11cat1on of any

\

5these prOJects wou]d

still requ1re 1nd1v1dua1 dec1s1on and act1on S Coe

ot )
4
)

‘i \ i S
If the prevent1ve§5ct1on that is a]ready p sS1b1e for individual

"practrcable measures_;gat may be deve]oped from

‘ever becomes a national common pract1ce, the effect"on profess1ona1

dental care needs of adu]ts will be at least as great as the effect of

- . - e
f]uoridation on chi]drens' dental care needs. The effects on demand
Cem
.cannot be est1mated from ‘the very limited 1nformat1on that is now °

"‘ °

available. ' © .

Third Party Payment ~ 3

™
In recent years the growth in "denta] insurance" or, more accurate]y,
prepa1d denta] coverage, has been remarkable.’ About three quarters of a
million Americans had some type of denta] coverage in 1960 more’ than
twice as many as in 1958. By the end of'1964, the number coyered had ~

almost reached one and-a, half million. fIt'has grown to over 30 million

P

. today. - L e
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Most noen-governmental third:party payment plans are sponsbred by a ~
[ 5l '

A

,unﬁon-employer'arrangement* negdtiated through collective bargainﬁ?~

'S

Most of the growth in prepa1d dental care p]ans has stemmed from thlS ~
type of fr1nge benef1t negot1at1on These arrangements account for more

than two thirds of the persons covered under dental prepayment The’

maJor 1mpetus tOWard expans1on of denta] prepayment will probably

continue tp come from this source as union contracts come up for renegotiatiof.

° &
. v, e - P - - " Ly

, The major dental insurance contracts are very comprehensive and

~ extend coverage'to large groups of people at one time. ‘For example, -the.

s

_ trend-setting Unigdd Auto Workers/Auto Manufacturers' Contract of 1974
1s very comprehens1ve and covers_ thrée m1l11on people. .In 1975, the\

P Un1ted Steel workers Qf’Amer1ca obta%ned a snm11ar dental benef1t‘ﬁN . e

i % -

covering 1.2 million peop]e Ear]y in 1976 the Amer1can Telephone and
' Te]egraph Company (including Western E]ectr1c) and the International
Brotherhood of Electr1ca1 WOrkers/Commun1cat1on WOrkers of America

negotiated a benefﬁt package cover1ng nearly three million beneficiaries.

-

A new dental benefit negotiated between the National Railway Labor &
Conference, representing 300 railroads and 14 nationai ¥ail unions

e ) : :
coyering 1.5 million employees and dependents, also became'effegtive in

1976.
g -
‘ No comprehensive studies of the dental insurance phenonemon have

‘yet been completed. Therefore, the maJor quest1on to be addressed as

o »

,far as proJect1on of the percent of the popu]at1on covered under dental

prepayment is concerned, 1s whether or not an est1mate of the growth of

%6" Ll N “

' prepayment can be estabT1shed Y, :
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As mentioned above, growth in’ the number of pebple covered by

. < =

- dental prepayment plans in the recent past has been otosély linked to’

. collective bargaining.
: , . e . , .
payment plan, dnly 8-10 percent are not covered byAa company plan,’

Of the pdpu]atﬁon preﬁenti;'covered by a pre-’

; If

one assumes that by 1990 .all union membgrs and the1r dependents\w111 ber

covered by dentaJ prepayment plans, and that un1on.fam111es cont1nue to

., ,'* :conpr1se the;r present prOportlon of the popu]at1on, then by 1990\one

. . can foresee'that a 11tt1e over one-th1rd of the popu]at1on will ber
covered by dental insqrance."Adding 10 per€3£t for non-union or %ndivi-

dual plans indicates. that an.antic%pated 43 percent‘of the popuiation

will be covered.

-« -

. . Another way to approach. the problem of projecting dental benefit

coverage is to'draw a parallel between the growth of dental benefits and

- o " - . . A

.simi]ar phenomena. One such parallel drawn by commercia] insurers is

that w1th the growth of major medical coverage . Table 4 shows the -

T e .growth in major medical coverage from 1955 to 1974.
o /e - Lt
Growth of Major Medical Coverage, 1955-1974
Y o r " 3

.
—

.. Tabld.4:

. Percent of
Bopulatien-Covered--

i _by Major Medical:-_.. = ._. .~ * .
FEIE R Hgiowr S0 R > - B3

-
.

‘ . 14.0
-2 K . s
-1965 - 2 27.3 ¢t .
o~ . .-
37.6

1974 43.0

" -ESgurce: Health Ipsurance Inst1tgte, Source Book of Health
Insurance Data 1975-76, The Inst itute, 1976
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To draw the parallel, one beg1ns w1fh the year 1970 when 6 percent

of the population was covered by denta] insurance- and the r, te of growth

of -dental tnsurance coverage was just "taking off.", fhis was comparable

to the major medical situation in 1955. By 1975, :33‘mi11ion people or

15.5 percent of the population had denta] benef1ts, compared to 14 « . ~s¢

.

ont1nu1ng the paral]e], and

¢

ipr ,§§§?9 to 1990,¢one wqq]d pro&ect that about éa*perceht of the popuTa- . A

-t

tion will be’ covered by (dental benef1t p]ans which is analaqous to the

43 percent covered by major mgd1ca1 in 1974, ..This 1s,gpprox1mate1y the

o

same percentace arrived at in the a]ternat1ve reasoning d1scussed in the ) -

#

. } . ¢ ! -
previous paragraph . . ! //

Are there any foreseeab]e deve]dbment& that wou]d cause one to //i

raise th1s est1mate7 A rlfent event which might warrant a revision )é/ '

1t

L_he recent Un1ted Auto Norkers Ford Motor Company agreement that ret1red

auto-woz&ers ‘be’ covered DY un1on denta] benefit plans to compeﬁ/ate for

/ . A}
the 1ack of such coybpage under Medicare. The potential, increase in the

are needed establish the1r patterns of ut111zat1on )

'y
.” - «
2

.
«

deve]opment that has substantial implications for the problem »
p .
being cons1dered is the recent reduct1on/1n the size of e]1g1b1e groups

rhnot

for dentaﬂ coverage in many private p]éns from one hundred 1nd1v1dua1s to . ‘

twa_individuals. If the potent1a1:gf this deve]opment is realized,
I : : '

1
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it could contribute &’‘significant marginal increase tq the proportion

.of the population covered'by prepaid dental care over the next fifteen

5
» .

'years.

A . - ’, ’ )a
A '
A tentat1ve conc]us1on baséﬁ on these additional cons1derat1ons

is that a projection of 50 percent coverage of _the popu]at1on by 1990

‘m1ght be wa?ranted Although current]y thought to be opt1m1st1c, it

+ % < ‘\‘
{ & % & !
can represent a 11bera1 expectation of the upper bound on the extent of

* ., ‘t R I . . * N ¢
_ prepaid “dental coverage. ¢ ° £ SR IR y B
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