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The Finnish den tal care sys tem fea tures 

sev er al rather unique char ac ter is tics that 

can be as sumed to have im pli ca tions for 

the so cioe co nom ic in equity in den tal ca-

re uti li za tion. First, there are two par al lel 

de liv ery sys tems: the mu nic i pal sys tem 

and the pri vate sys tem. Sec ond, al though 

pub lic sub si dies cov er ser vices pro vid ed 

by both pub lic and pri vate den tal sec tors, 

these have dif fer ent re mu ner a tion sys tems 

with dif fer ences in cost shar ing by pa tients. 

Third, un til 2000 pub licly sub si dized den-

tal care was, as per statute, pro vid ed only 

to adults born in or af ter 1956.

The pub lic sub sidy scheme for this age 

group was meant to im prove ac cess to 

den tal care in both sec tors (mea sured as 

a high er like li hood of hav ing a den tal vis-

it) and to in crease the amount of care con-

sumed. Through these ef fects a re duc tion 

in in equities in the use of den tal ser vices 

was ex pect ed. How ev er, the ex is tence of 

two par al lel de liv ery sys tems with mul ti-

chan nel-fi nanced ser vices has been found 

to cre ate bar ri ers and provider-of fered in-

cen tives re lat ing to den tal use for both pa-

tients and den tists, such as the avail abil i ty 

of sec tor-spe cif ic den tal ser vices and the 

den tist’s re call. The sup ply of den tal care 

has been un even ly dis tribut ed be tween dif-

fer ent re gions in the coun try: the pub lic 

pro vi sion has gen er al ly been rather good 

in small towns, where as the pri vate pro vi-

sion has been con cen trat ed in large cities. 

The re call of adult clients for check-ups 

usu al ly prac ticed by pri vate den tists might 

also have im pli ca tions for in equity in the 

uti li za tion of den tal care. In ad di tion, the 

pres ence of dif fer ent pay ment sys tems 

has in trin si cal ly gen er at ed a self-se lec tion 

mech a nism that has led the den tal sec tors 

to serve dif fer ent clien te les ac cord ing to in-

di vid u al so cioe co nom ic back grounds. It 

was found that most of the vis its to pub lic 

den tists in Fin land in 1996 were made by 

the low est in come groups, while most of 

those to pri vate den tists were made by the 

high est in come groups [1]. More over, over 

the past two decades high er in come in di-

vid u als in Fin land have used den tal ca-

re ser vices more than their low er in come 

coun ter parts [1, 2, 3, 4].

In come has been shown to have a pos i-

tive ef fect on ac cess to den tal care [5] and 

to hos pi tal care [6], on the use of med i cal 

spe cial ists’ ser vices [7], and on the choice 

of a med i cal spe cial ist as op posed to a gen-

er al prac ti tio ner and also the sub se quent 

choice of ei ther pub lic or pri vate spe cial-

ist [8]. Choic es be tween pub lic and pri vate 

health care in the Unit ed King dom [9] and 

the choice of den tal sec tors in Fin land [10] 

have been ex am ined. How ev er, the lat ter 

two stud ies con sid ered only one de ci sion 

lev el of the uti li za tion pro cess – ei ther the 

con tact de ci sion or the sec tor choice – and 

thus do not al low for fur ther study of the 

amount of care re ceived from each sec tor. 

In this con text, the pres ent work com ple-

ments these two stud ies.

The ob jec tive of this work is to in ves ti-

gate the de ter mi nants of the uti li za tion of 

den tists’ ser vices among Finns en ti tled to 

sub si dized den tal care on the ba sis of age. 

This study con tributes to the lit er a ture on 

den tal care uti li za tion in that the over all 

de ci sion-mak ing pro cess of uti li za tion in-

volv ing three de ci sion stag es – ac cess to 

den tal ser vices, the choice of a pub lic/pri-

vate den tist, and the num ber of vis its to 

each cho sen den tist – is ex am ined with in 

the frame work of a three-part mod el. In 

par tic u lar, we tack le the fac tors af fect ing 

the choice be tween den tal sec tors. The con-

sumer is as sumed, in the spir it of Gross-

man’s de mand the o ry, to choose from be-

tween two den tal sec tors the one that has 

rel a tive ly bet ter avail abil i ty with rel a tive ly 

low er price of care, oth er things be ing the 

same. The study ap proach ap plied here 

has not been used in any ear li er study of 

health care uti li za tion.

The Finnish den tal care sys tem

In Fin land, lo cal au thor i ties (mu nic i pal i-

ties) are re spon si ble for de liv er ing health 

care ser vices for their res i dents and for op-

er at ing pri ma ry health care cen ters. Pub lic 

health ser vices are fi nanced by mu nic i pal 

tax es, state sub si dies, and user charges. Th-

ey are sup ple ment ed by pri vate health ser-

vices, which are part ly re im bursed by the 

Na tion al Health In sur ance (NHI). Oral 

health ser vices are pro vid ed by both pub-

lic and pri vate den tal sec tors. The for mer 

also in cludes a small sep a rate seg ment en-

com pass ing uni ver si ty stu dent den tal ca-

re and army den tal clin ics.

In 1996, chil dren and ado les cents up 

to their 19th birth day were en ti tled to free 
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oth er ob serv able and un ob serv able char ac-

ter is tics. An in di vid u al may seek care as 

a re sult of den tal health shock (acute ran-

dom tooth ache or den tal prob lems) or for 

a den tal check-up. If in di vid u als an tic i pate 

a pos i tive net ben e fit from vis it ing a den-

tist (i.e., they ex pect oral health im prove-

ments that ex ceed the costs in volved), th-

ey will go to the den tist. Hav ing de cid ed to 

see a den tist, they try to as sess the util i ty 

of ac cess ing ei ther a pub lic den tist or a pri-

vate one and then choose the al ter na tive 

which pro vides the high est util i ty. Fol low-

ing this stage, a de ci sion on the num ber of 

vis its to the cho sen den tist is made.

The price of den tal care can af fect de-

mand, and per sons with dif fer ent in come 

lev els can re spond to dif fer ent lev els of 

cost shar ing dif fer ent ly [5, 13, 24, 25]. The 

price of den tal care con sists of an out-of-

pock et pay ment and oth er costs. The lat ter 

in clude not only mon e tary costs such as 

trav el costs and an op por tu ni ty cost of the 

time de vot ed to den tal care but also non-

mon e tary costs such as time costs spent 

on a den tal vis it and in search ing for a sup-

pli er and psy cho log i cal costs due to dis-

com forts in curred by fear of vis it ing a den-

tist and den tal pain. For eth i cal rea sons 

and reg u la tion lim its, ad ver tis ing on pri-

ces and the qual i ty of den tal care is not al-

lowed in many coun tries. In ad di tion, qual-

i ty is rather a sub jec tive ex pe ri ence and 

con sumers of den tal care can not al ways 

dis tin guish poor from good qual i ty. In for-

ma tion al asym me tries also call for trust 

in the re la tion ship be tween de man ders 

and sup pli ers of den tal care. If some one 

who is seek ing care has ex pe ri ence with 

the de liv ery sys tem through past use and 

de cides to use the same den tist’s ser vices, 

he/she can eas i ly de rive the max i mum lev-

el of util i ty ac cord ing to his pref er ence. If 

the care seek er has lit tle or no in for ma tion 

about prices, qual i ty and avail abil i ty of den-

tal care, or the re la tion ship be tween these, 

he/she must search for it on the ba sis of a 

pri ori knowl edge or through rel a tives and 

friends. The costs of search ing main ly re-

flect the val ue of time spent search ing and 

are high er for some peo ple than for oth-

ers. A con sumer who has used the pub lic 

(or pri vate) sec tor has low er search costs 

for pub lic (or pri vate) sec tor use. The rich 

would search less than the poor be cause 

time is as sumed to be less valu able for the 
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Ab stract

We ex am ine the de ter mi nants of the uti li za-

tion of den tists’ ser vices among adults en-

ti tled to age-based sub si dized den tal ca-

re, us ing data from the Finnish Health Ca-

re Sur vey of 1996. We ap ply a three-part 

mod el to in ves ti gate the care-seek ing de ci-

sion, the choice of a pri vate/pub lic den tist, 

and the num ber of vis its to each cho sen den-

tist. Seek ing care is found to be de ter mined 

main ly by den tist’s re call and most ly de-

terred by the ex pense of pri vate care. In suf fi-

cient pub lic avail abil i ty and re call pos i tive ly 

af fect the choice of a pri vate den tist, where-

as in come and den tist den si ty in crease the 

num ber of pri vate vis its. Need and so cioe co-

nom ic vari ables are con trolled for and are 

also im por tant de ter mi nants. The find ings 

sug gest that low er ing co pay ments and user 

fees and in creas ing the pub lic sup ply of den-

tal care, ac com pa nied by an ef fi cient re call 

sys tem, might im prove ac cess to den tal care 

and bet ter steer the choice be tween sec tors.
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lat ter than for the for mer all oth er things 

be ing equal.

Data, vari ables, and econo met ric 
spec i fi ca tions

The em pir i cal anal y sis is based on a sam-

ple drawn from the Finnish Health Care 

Sur vey con duct ed be tween April and Ju-

ne 1996. This sur vey pro vides in for ma tion 

on health and so cioe co nom ic sta tus and 

health care uti li za tion among the Finnish 

non in sti tu tion al ized res i dent house hold 

pop u la tion in 1996. We con sid ered only the 

in di vid u als aged be tween 20 and 40 years 

(those el i gi ble for age-based sub si dized den-

tal care ac cord ing to the statutes) who were 

not eden tu lous or did not use re mov able 

pros the ses. Be cause pub lic den tal care was 

free of charge un til the age of 18 years, and 

it was pos si ble that some peo ple had just 

had their 19th birth day, we dropped those 

aged 19 years. Con scripts were not con sid-

ered be cause they have ac cess to their own 

health care clin ics through the army. Af ter 

drop ping a few ob ser va tions with mis sing 

val ues and 26 mixed users, we had a fi nal 

sam ple of 2,010 in di vid u als. Data on an nu-

al in come were col lect ed from reg is ter-ba-

sed tax files main tained by the tax au thor-

i ties, and merged with the sur vey data by 

means of the of fi cial unique per son al iden-

ti fi ca tion num bers. In for ma tion on the 

pop u la tion and the num ber of den tists in 

health cen ter dis tricts was gath ered from 

of fi cial reg is ters and sta tis tics.

All self-re port ed vis its that were made 

from the be gin ning of the study year un til 

the in ter view day were con sid ered to be-

long to the same course of treat ment. The 

uti li za tion of den tal ser vices hy po thet i cal-

ly de pends on acute need or mor bid i ty, 

oral health stock, de mo graph ic and so cioe-

co nom ic fac tors, costs of den tal care, and 

fac tors re lat ing to the avail abil i ty of den tal 

ser vices (Ta bles 2, 3). De pen dent vari ables 

are (a) vis it ing a den tist, (b) the choice of 

ser vice sec tor, and (c) the pos i tive num-

ber of vis its to the den tist whether pub lic 

or pri vate. The ex plana to ry vari ables were 

based on the o ret i cal and em pir i cal stud ies 

on the uti li za tion of health and den tal care, 

es pe cial ly on ex pe ri ence from ear li er Fin-

nish stud ies [5, 15, 21, 26, 27, 28, 29].

Un em ployed per sons can be as sumed 

to use den tal care less than their em ployed 
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for the for mer were much low er than the 

cor re spond ing t-val ues for the lat ter. This 

meant that the ZTP mod el had one de ter-

mi nant that was sta tis ti cal ly sig nif i cant at 

a lev el of 5 more than the ZTNB mod-

el. Due to this sen si tiv i ty and since the re-

sult ing LR-test sta tis tic sup port ed the ZT-

NB mod el over the ZTP mod el, the for mer 

was also cho sen to mod el the num ber of 

vis its to the pri vate den tist.

To take ac count of the sam pling de sign 

of the Finnish Health Care Sur vey, we used 

cross-sec tion al sam ple weights in all com-

pu ta tions to make the re sults more rep re-

sen ta tive of the coun try’s pop u la tion. Be-

cause au to cor re la tion and het eroskedas tic-

i ty in the er ror terms are pos si ble for the 

in di vid u als with in the house holds, ro bust 

stan dard er rors were ob tained by ad just-

ing the stan dard er rors for clus ter ing on 

the house hold lev el. The mod els were es ti-

mat ed by the Sta ta 8 pack age [34]. The es ti-

ma tion re sults are pre sent ed as elas tic i ties 

for the con tin u ous vari ables and as per cent-

age chang es for the dum my vari ables. The 

lat ter in di cate the way in which a change 

in a cer tain dum my vari able’s val ue from 0 

to 1 af fects (in creas es or de creas es) den tal 

use all oth er things be ing equal.

Re sults

. Ta ble 4 pre sents all es ti ma tion re sults for 

the three de ci sion stag es: the re sults for the 

con tact de ci sion are in mod el I, those for 

the choice of den tists in mod el II, and tho-

se for the fre quen cy de ci sion in mod el III. 

The pseu do-R 2 of mod el I and that of mod-

el II in di cate that the choice of den tists is 

ex plained very well and much bet ter than 

the prob a bil i ty of vis it ing any den tist. Both 

log it mod els are sig nif i cant and pre dict 77–

81 of ob ser va tions cor rect ly. How ev er, 

mod el I cor rect ly clas si fies 0s as 0s (80) 

bet ter than 1s as 1s (67), while for mod el 

II the cor rect clas si fi ca tions of the ob ser va-

tions are 81 and 80, re spec tive ly. On the 

oth er hand, both mod els in the third part 

with their pseu do-R 2 show that the num-

ber of pri vate vis its is ex plained a lit tle bet-

ter than that of pub lic vis its.

The prob a bil i ty of vis it ing any den tist 

is pos i tive ly re lat ed to pain, a low num ber 

of mis sing teeth, re call, age, and in come 

(mod el I). Wom en and stu dents are mo-

re like ly to con tact a den tist. The ef fects 

curs with the oth er stud ies on choic es of 

providers and ser vice sec tors [8, 23]. Be ing 

reg u lar ly re called by the den tist was found 

to be more im por tant than pub lic sub sidy 

as a means of in creas ing de mand [21]. Our 

re sults fur ther in di cate that den tist’s re call 

ef fec tive ly in creas es the uti li za tion of pri-

vate den tal care as it rais es both the prob a-

bil i ty of care seek ing and that of se lect ing a 

pri vate den tist. With the ma jor i ty of re calls 

sup pos ed ly com ing from the pri vate sec tor, 

and giv en that this sec tor pro vides a larg-

er range of ser vices and more cost ly, high-

er qual i ty pro ce dures than the pub lic one, 

our find ing sug gests that the par al lel pub-

lic and pri vate sys tems with dif fer ent sup-

pli er in cen tives may have led to the seg men-

ta tion of the den tal care sys tem. Since the 

health cen ters gen er al ly care for the poor 

and needy but the pri vate den tists treat the 

rich and sol vent, the den tal sec tors ac tu al ly 

serve po ten tial users and treat pa tients ac-

cord ing to in di vid u al so cioe co nom ic back-

grounds. In such a seg ment ed ser vice sys-

tem, the key health pol i cy ob jec tive in ma-

ny OECD coun tries in clud ing Fin land of 

aim ing to pro vide an ad e quate ac cess to 

health care with re spect to need for all peo-

ple would not be eas i ly achiev able.

On the oth er hand, both of our find ings 

– the pos i tive ef fect of in come on seek ing 

care and the num ber of pri vate vis its, and 

the neg a tive ef fect on seek ing care of per cep-

tions of the ex pense of pri vate care and the 

in suf fi cient pub lic avail abil i ty – sup port ear-

li er stud ies on the im pact of vari ables such 

as in come, sup ply, and price of den tal care, 

and chang es in lev els of cost shar ing on de-

mand for den tal care. Fur ther, the pos i tive 

re la tion ship be tween the se lec tion of a pri-

vate sec tor and the per cep tion of an in suf fi-

cient pub lic avail abil i ty re flects the ac tu al 

role of the pri vate sec tor that it has sup ple-

ment ed the pub lic sec tor. In ad di tion, since 

the de ci sion to make con tact and the choice 

of sec tors can be con sid ered as be ing ma-

de to geth er, the uti li za tion of pri vate den tal 

care is thus de pen dent upon in come. The 

find ings sug gest that low er ing co pay ments 

or user charges and in creas ing the pub lic 

sup ply would in crease den tal ser vice use 

even ly across both den tal sec tors, as a re sult 

of which in equal i ty and in equity in the use 

of den tal ser vices may be re duced.

The neg a tive as so ci a tion be tween seek-

ing care and den tist den si ty could be part-

of vari ables mea sur ing price (vis it time, ex-

pen sive pri vate care, in suf fi cient pub lic ser-

vices), psy cho log i cal cost (fear) and avail-

abil i ty (den tist den si ty) on care seek ing 

are sig nif i cant ly neg a tive.

The choice of a pri vate den tist is pos i-

tive ly as so ci at ed with the per cep tion of in-

suf fi cient pub lic ser vices, age, re call, and 

the per cep tion of suf fi cient pri vate ser-

vices (mod el II). Stu dents and those hav-

ing a per cep tion of suf fi cient pub lic ser-

vices are less like ly to choose a pri vate den-

tist. Among pub lic users, the amount of 

den tal care used is pos i tive ly as so ci at ed 

with pain and the per cep tion of pub lic ca-

re as be ing ex pen sive (mod el III). Among 

pri vate users, the num ber of den tal vis its 

is in creased by need and oral health stock 

(pain, the num ber of mis sing teeth), in-

come, and den tist den si ty.

The fi nal re sults for the to tal num bers 

of den tal vis its to each sec tor based on 

three sep a rate mod els are il lus trat ed in the 

last two col umns of . Ta ble 4. A 10 in-

crease in an equiv al ized in come leads to a 

6.3 in crease in the ex pect ed to tal num ber 

of pri vate vis its and to a 0.74 de crease in 

the cor re spond ing to tal num ber of pub lic 

vis its. While to tal use of pub lic care is 62 

greater for those who were re called than 

for those who were not, the cor re spond ing 

fig ure for the to tal use of pri vate care is 2.7 

times high er.

Dis cus sion

We in ves ti gat ed the uti li za tion of den tal ser-

vices among the adults en ti tled to age-ba-

sed sub si dized den tal care, us ing the Fin-

nish Health Care Sur vey of 1996. In par tic-

u lar, to take into ac count the dual-chan nel 

fi nanc ing of den tal care sys tem we ap plied 

a three-part mod el for the over all uti li za-

tion pro cess. We found that the choice be-

tween den tal sec tors is in flu enced by users’ 

knowl edge of the ex tent of den tal ser vices 

sup plied by each sec tor, a re la tion ship 

with past use through re call, oc cu pa tion-

al sta tus, and age. Our re sults seem to be 

in ac cor dance with the ear li er Finnish stu-

dy [10]. How ev er, in our study the ef fects 

of the vari ables such as the sec tor-spe cif ic 

avail abil i ty, age and re call sys tem on the pri-

vate sec tor choice are made more clear.

The find ing of a pos i tive as so ci a tion of 

age with the choice of a pri vate den tist con-

105Eur J Health Econom 2 · 2005 | 



ly ex plained by the low need of care as 

most of the study in di vid u als had a heal-

thy mouth. Den tist den si ty could pre sum-

ably in crease the care seek ing of the oth-

er age groups not in ves ti gat ed in this stu-

dy. How ev er, this neg a tive as so ci a tion – al-

though sta tis ti cal ly in signif i cant – was also 

found in our ear li er study, in which the en-

tire sam ple was an a lyzed [29]. In this stu-

dy, vis it time var ied with trav el and wait-

ing time, most ly with the for mer, as an ap-

point ment with the den tist is usu al ly ma-

de in ad vance and treat ment time is gen-

er al ly fixed. It could then be ar gued that 

high er vis it time re sults in a low er propen-

si ty of vis it ing a den tist among these peo-

ple be cause the op por tu ni ty cost re lat ed to 

their trav el ing is high.

We found a sta tis ti cal ly sig nif i cant pos-

i tive as so ci a tion be tween the num ber of 

pri vate den tal vis its and den tist den si ty 

among those who vis it ed the pri vate den-

tist (i.e., in the third part of the three-part 

mod el). This as so ci a tion could be in ter-

pret ed as ev i dence of the ex is tence of SID 

in the light of the o ry. In ad di tion, an in-

crease in the den tist to pop u la tion ra tio 

seems to raise the to tal use of pri vate den-

tal care and re duce that of pub lic den tal 

care at the same time with the to tal elas tic-

i ty for the lat ter is, in ab so lute val ues, high-

er than that for the for mer. The find ing al-

so in di cates that an in crease in the num ber 

of pri vate den tal vis its as so ci at ed with a 

high er den tist to pop u la tion ra tio seemed 

to off set the low propen si ty to seek care 

with in the pri vate sec tor. (This can be in-

ferred from the signs of the ef fects of den-

tist den si ty on the three dif fer ent de ci sion 

lev els of the uti li za tion; see . Ta ble 4).

The re sults of this study have some im pli-

ca tions for pub lic health pol i cy. First, the re-

call sys tem seems to be very ef fi cient at stim-

u lat ing in di vid u als to seek care. Sec ond, 

low er ing co pay ments and user fees and im-

prov ing the avail abil i ty of pub lic den tal ser-

vices aimed at help ing the poor and vul ner-

a ble pop u la tions would in crease den tal ser-

vice use in both sec tors and as a re sult en-

hance eq ui ty in the use of den tal ser vices. 

Third, the mixed den tal care sys tem could 

be come seg ment ed due to the self-se lec tion 

mech a nism driv en by dif fer ent sup pli er in-

cen tives. This ad verse ef fect would call for a 

re assess ment of the rea sons for jus ti fy ing a 

health care sys tem fi nanced by both pub lic 

and pri vate chan nels. Es pe cial ly, when con-

sid er ing the on go ing den tal care re form in 

Fin land im ple ment ed in 2002 that has ex-

tend ed the pub lic sub sidy scheme to the en-

tire adult pop u la tion, both the detri ments 

and ben e fits stem from the two par al lel sys-

tems should be care ful ly gauged.
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