
 Open access  Journal Article  DOI:10.1159/000262332

The prevalence of dental caries in Europe 1990-1995 — Source link 

T.M. Marthaler, J. Brunelle, M.C. Downer, K.G.G. König ...+6 more authors

Institutions: University of Zurich

Published on: 01 Jan 1996 - Caries Research (Karger Publishers)

Related papers:

 Reasons for the caries decline: what do the experts believe?

 Changes in dental caries 1953-2003.

 Trends in caries prevalence in North American children.

 
Relative contribution of dental services to the changes in caries levels of 12‐year‐old children in 18 industrialized
countries in the 1970s and early 1980s

 The caries decline: a review of reviews

Share this paper:    

View more about this paper here: https://typeset.io/papers/the-prevalence-of-dental-caries-in-europe-1990-1995-
43p648rc92

https://typeset.io/
https://www.doi.org/10.1159/000262332
https://typeset.io/papers/the-prevalence-of-dental-caries-in-europe-1990-1995-43p648rc92
https://typeset.io/authors/t-m-marthaler-3xk1xhy68s
https://typeset.io/authors/j-brunelle-2fzbzs71jz
https://typeset.io/authors/m-c-downer-2i7e91s4zh
https://typeset.io/authors/k-g-g-konig-4icit4rdbh
https://typeset.io/institutions/university-of-zurich-144im07m
https://typeset.io/journals/caries-research-1dmv6zc5
https://typeset.io/papers/reasons-for-the-caries-decline-what-do-the-experts-believe-3gz4ht6mhm
https://typeset.io/papers/changes-in-dental-caries-1953-2003-3ioxew0u10
https://typeset.io/papers/trends-in-caries-prevalence-in-north-american-children-3c6fw4cdve
https://typeset.io/papers/relative-contribution-of-dental-services-to-the-changes-in-bq6z0oa21d
https://typeset.io/papers/the-caries-decline-a-review-of-reviews-p786b6kkoe
https://www.facebook.com/sharer/sharer.php?u=https://typeset.io/papers/the-prevalence-of-dental-caries-in-europe-1990-1995-43p648rc92
https://twitter.com/intent/tweet?text=The%20prevalence%20of%20dental%20caries%20in%20Europe%201990-1995&url=https://typeset.io/papers/the-prevalence-of-dental-caries-in-europe-1990-1995-43p648rc92
https://www.linkedin.com/sharing/share-offsite/?url=https://typeset.io/papers/the-prevalence-of-dental-caries-in-europe-1990-1995-43p648rc92
mailto:?subject=I%20wanted%20you%20to%20see%20this%20site&body=Check%20out%20this%20site%20https://typeset.io/papers/the-prevalence-of-dental-caries-in-europe-1990-1995-43p648rc92
https://typeset.io/papers/the-prevalence-of-dental-caries-in-europe-1990-1995-43p648rc92


PDF hosted at the Radboud Repository of the Radboud University

Nijmegen

 

 

 

 

The following full text is a publisher's version.

 

 

For additional information about this publication click this link.

http://hdl.handle.net/2066/23185

 

 

 

Please be advised that this information was generated on 2022-05-30 and may be subject to

change.

http://hdl.handle.net/2066/23185


Symposium Report

Caries Research

Cha ir m a n: T M, Marthaler,
Zür ic h , Sw itze r la nd  

Co- Cha irm an: Z ) .M  O'Midlane , 
Co r k , Ir e la nd  

Orga nize r : V Vrbic,
Lju b lja n a , S love nia

T. M. Marthale r  (editor), De ntal Ins titute , 
Unive rs ity o f Zür ich, Switze rland;
J. Brune lle , National Ins titute  o f 
De ntal Research, Washington, USA;
M .C . Downer, Eas tman De ntal Hos pital, 
London, UK;
K. G. König  and G. J. T rain, School o f 
Dentis try, Nijme ge n, The Netherlands ;
W. Klinze l, Ze ntrum für  Zahn- , Mund-  und 
Kie fe rhe ilkunde , Erfurt, Ge rmany;
D .M . O ’Mullane , De ntal School and 
Hos pital, Cork, Ire land;
I. J. Mölle r , WHO- Cope nhage n,
F, R. von der Fehr, De ntal Faculty o f  the 
Unive rs ity o f Os lo, Norway;
V Vrbic, Me dica l Faculty o f the 
Unive rs ity o f Ljubljana , Slovenia

Caries  Res  1996;30:237- 255

The Prevalence of Dental Caries 

in Europe 1990-1995
ORjCA Saturday Afternoon Symposium 1995

Key Words

Carie s  pre va le nce  ■ DM F T  • dm ft  

Abst ract

Carie s  pre vale nce  data  fr o m  re ce nt s tudie s  in a ll Europe an c ountr ie s  s how e d a  
ge ne ra l tre nd towards  a fur the r  de c line  for  childre n and adole s ce nts . How e ve r , in  
seve ral countr ie s  w ith  a lre ady lo w  carie s  pre vale nce  in  p r im a r y  te e th, the re  w a s  
no  fur the r  decrease . Re ga rd ing  the  pe rmane nt de ntit ion , fu r the r  r e duc tions  w e re  
obs e rve d in  the  12- year age  g roup, the se  be ing even more  e v id e n t  at the  age s  o f  
15- 19 years . In  some  Ce ntra l and Eas te rn Europe an countr ie s , carie s  p r e va le nc e  
in  c h ildr e n and adole s ce nts  was  s t ill h ig h . Few data  we re  a v a ila b le  on y o u n g  
adults , but the  be ne fits  o f  pre ve ntion are be com ing  m anife s t. T he  a va ila b le  d a ta  
on the  use  o f  toothbrus he s , fluo r ide s  and othe r pe r tine nt ite ms  provide d  fe w  c lue s  
as to the  causes  o f  the  de c line  in  car ie s  pre vale nce .

Program of the Symposium to the  1990 s y m po s ium  agreed to a no the r  e ffo r t  to  ga the r  as

m uc h  data as pos s ible .

S inc e  the  1990 ORC A s y m po s ium  h e ld  in  L ju b lja n a  in  
1990, m a ny  change s  have take n place  in  Eur ope  w h ic h  are  
like ly  to in flue nc e  the  oral- health s tatus  in  va r ious  E u r o p e 

an countr ie s . Im por ta nt p o lit ic a l, s o c ia l, e c o no m ic  a n d  
com m e rc ia l change s  have occurre d in  Ce n tr a l and Eas te rn  
Europe . For ins tance , in 1990 the re  w e re  34 in d e p e n d e n t  
states  in  Europe , whereas  today  the re  are  53. T he  19 ne w  
states  w hic h  have  emerged are now  s tr ug g lin g  to e s ta b lis h  
ne w infras truc ture s , not only  in  the  fie ld  o f  he a lth  b u t  a ls o  in  
m a ny  othe r  adminis tra tive  areas . T he  u n e m p lo y m e n t , infla -  

______________________________________________________  tion, de c line  in  fa m ily  income  and p r iv a t iza t io n  o f  the  d e n 

tal profe s s ion obse rve d in several o f  the s e  countr ie s  m a y  be  
a thre at to the  prope r  u tiliza tion  o f  ora l- he a lth s e rvice s , a nd  
the fir s t v ic tim s  w ill mos t like ly  be  the  c h ild r e n . T he  dis con-  

In  1990, Europe an e p ide m io lo g y  o f de nta l carie s  was  the  tinua tion  o f wate r  fluo r ida tion s che me s  in  s ome  o f  the s e  
to p ic  o f an O RC A  s y m po s ium  for  the  fir s t tim e . As  the  en-  countr ie s  m a y  adve rse ly affe ct de nta l h e a lth , w hile  increas-  
s u ing  re port o f  the  s y m po s ium  [ Marthale r , 1990a]  m e t w ith  ing a v a ila b lility  o f tes ted fluo r ide - c onta in ing  produc ts  fo r  
gre at inte re s t, the  top ic  was  chos e n a ga in . T he  contr ibutors  oral care  m ig h t  have  pos itive  e ffects .

14.00- 14.05 V Vrbic, Ljubljana , I. J. Molle r , WHO- Cope nhage n:
Introduction

14.05- 16.00 Reports  from the various  countries , presented by the
authors

16.00- 16.25 Ques tions  and discuss ions , round table  and audience ,
moderators  T .M. Marthale r, I. J. M0lle r : Has the lowest 
attainable  leve l been reached in some countries?
Whic h  additional data may be needed regarding the 
reasons for  the changes?

16.25- 16.40 Conclus ions  and summary, T. M. Marthale r, I. J, Mo Her,
D .M . O’Mullane , V Vrbic: Epide miologica l problems  
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Table 1. Carie s  in the pr imary  tee th, dmft , ages 5- 7

Country, c ity  or re gion Age 1982- 1988 1988- 1992

year Av. 0 dm ft n 

dmft %

remarks year Av. 0 d m ft  n 

dmft %

re marks

Albania , T irana 6 1989 3.4

Andorra 6
Austria 1988 4.7 5,710

Vorarlbe rg 1988 4.8 83 237

Belarus ■ .......  .. .
Be lgium, Flande rs 1989- 1991 1.7 60 3,534

Cze ch Re public 5 1987 2.7 31 549

6 3.4 378

De nmark 5 1988 l.3 63 NS 1991 1,4 63 NS

Finland 5 1985 2 .1 48 NS 1988 1.6 54 NS« ' ...» ,,w* «•. , ̂
France 6 1987 3.5 1,272 RA

7 1987 3.7 1,943

France (U S F BD) 6 1987 3.2 d ft 1990 2.7, , t«« n » H — . ... •«•>. . .. .• . , ■■■■»«>». d ft

Germany, Eas t 5-”6 1980- - 1984 2.2 36 16,242 1985- 1989 2.5 33.2 22,963W , J»UW •,
West Ge rmany, 5 States 6 OO to i- 1988 3.5 33 1,739 » » ■ tin U i>> IV4III 1 1
Greece 7 1985 4.4 NP ..  ̂« <,.,.»... . ^
Athens 5 1984 2.7 42 162

6 1982 3.3 35 108

Hungary 7 1985 5.7 9 895 NP ' « MV> -<» * .•*<«...J . *< < . < .■ . IW <■. < »s,« ....
Ice land, Re ykjavik 4 1988 2.9 40 1989 2.4

(1986, a ll Ice land) 6 1986 4.6 NS 1989 3.5

Ire land, Eas t. He alth Board 5 1984 1.3 57 139 F L , R A

West. He alth Board 5 1984 2.2 47 77 NFL, RA

5 1984 l,5 59 85 FL, RA

Italy, Mila n  area •

Venice  re gion

Lithuania 5- '6 1983 4.9 18 700 4.4 20.1

Ne the rlands 5 1982- - 1984 l.8 59 304 1989 1.5 60 218

Norway 5 1988 58 NR 1991 1.4 63 NR

Poland 5- -6 1987 5.5 .......'»•< <•

Portugal 6 1984 5.2 17 647 NP 1990 4.2 24 714 NP

Romania 6 1986 4.4 1992 5.6 14 729 NP

Serbia, Kos ovo, Gnjila ne 6
»̂•«1 'fc V"MV . —

1989 1.4 257
.. »"it* «.

Pris tina + Mitrovica 6
• Sud« f. : * *-• -

1989 6.6 60

Slovak Re public 5 1987 2.7
* 11 * 4 f .,T * t >* f- J .1«! ̂ * s \ >•,> ¿'Vfc •<'1 », *•' *i'm, t’ • ♦ < « ■ 1 ,

6 3.4
>>*tr Pî̂rr- > n» v « a.» .* >> * r r • ••“•*. . . s. ' •• • *1 * •, 1 • 4 • •• 4 • ' •< t..* s*. > , , » . •

Slovenia 6
t

1987 5.2
.......... . -
13

f' * .... s-* ...• J. f ,+ 1
207 NP

’ ' • w*ifT •* v—f < -•<.->.• >s .<. . • v • ■ < * • 4 t . ,, i 4 1 4 >:••

Spain 6“-7 1985
» V > - , - » .-  1

3.6
• ->. 1. .  1**» * a«u •> , .

1,087
• ƒ, t , <>s — fc. . , - . , . J >• f. .

NP
, to 4̂4' ,, ( <bV x. »I 'PS'tS •"*■* •: "T , 9* - , . <l"M .* J , >«.< < < J . '.. . - < 1 b ,  < , r . .. w .

Sweden 5 1988 70.0
•> « *\ t% I .«'««1 1 * *■!■** >- s *-»s*,S - m..̂44 s./ys > * •

NR IN 19 9 1
. . » « *• " V  ̂ i..’ } • i> >1 ic * jj ,<>,,> f • , . .

70 NR1N
6 1985

■ ‘«i « 1 .>>. .1»—S ̂
45

1 <IA «.f % •*• • 1 v. .• . ■
NR IN

>SV « ,( . , •> . . s
199 ! 59 N RIN

Switze r land
r >>“ >>l*““ls***.» *»\ %<» h

1988 2  ̂M 1 M

.fcv'r, ,, 1 >• < ' '-'* ><
47 550 RA

Canton o f  Zur ich 7 1984
•  t14 1 wv «« 1 41111 v a , 4 ,s * * 

1.8
•  •  • *  ■»—  ii.| 1̂.1 ( ’ :i'( (i‘i( '  < *

63
............................ .....  • '  <V

261
» .  *  *  * .  t  ,  • *  :  •• I* t  r«-  < • ' j..  s . (. 1., , s <b* - .1 .. .

1988
. t , 1 . . . < ,.s

1,5 66 304
Unite d Kingdom 5 1983 2.1

•.a s .»*• s, ... . •.r**»»'“'-i ..
48 804 RA

• > •> .- s , » r, ><s< s , > •, ...*-. .,. i • .* .I 1 * < 1 * < 1

England and Wale s 5 1983 1.6
• -> ». ̂ . ( ̂ f 1 •
52 719

. ..<* . t.r 1*. •»!'. *.h 1 1 ii-»'.t»,i •’ *••
RA

.'.... . s' i ,, , , . <

Scotland 5 1983 3.9 25
• • ' t Ì • *»... s « ,

319 RA
, .«s / . . . , • ✓ , . . .

Northe rn Ire land 5 1983 4.5 2 2 .. ...... .. 198 RA
. • “1 • , , ,

USA 5 1986- 1987 1.7
.................................................. >. * «<

58
. « , • , s . . ,• . • . . 1 s 4 < • » .. s .

1,852
. .-*•»,» , • 1 « • »• «<r>.

d ll, RA 1988 1991 1.7
.< .................................. . . • • •

61 554 KA
6 1986- •I 987 1.8 54 3,089 ilii, RA 1.8 ' 53 ' 309 RA

RA = Random s ample  in the s pe cifie d country or re gion; NS na tion 

al s ample , data extracted from national register; NP ^  National Oral
He alth Pathfinde r  Survey; : life time  res idents  o f ttuovidated- watcr 

communitie s ; NFL life time  res idents  o f c om m unit ie s  with low- lluo-
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Materials and Methods

1991- 1995
)

•

* *

year Av. 0 dmft n remarks
dmft % * •

1994 8.5
1991 2.1 35 66 RA
1993 2.4 SI 300
1993- 1994 7.4 15 350

1993 2.7 39 591

1994 1.3 63 NS
1991 1.4 60 NS
1991 2.5 1,512 RA
1991 2.7 1,877
1993 1.7 1,331 dft
1991- 1994 2.5 36 5,115
1994 2.6 42 8,077 6 to 7 year, dft

1994 1.5 L/1 OO 318
1991 2.4 45 111
1991 3.7 30 898 6- year, NP

1993 0.9 70 2,340 FL, RA
1992 2.1 42 85 NFL, RA
1992 1.0 68 301 FL, RA
1994 1.4 64 590
1994 1.7 56 405
1993- 1994 4.4 16 945
1992- 1993 1.7 55 340
1993 1.4 64 NR
1991 5.5 10
1993 5.4 6

1995 4.4 17 886
1994 1.6 140
1994 7.9 60

1993 3.9 30 274 NP
1994 1.0 62 453 NP
1993 74 NRIN
1994 64 NRIN

1992 1.6 65 281
1993 2.0 54 1,691 RA
1993 1.6 57 1,476 RA
1993 3.0 42 381 RA
1993 3.0 37 209 RA

ride water; NR = national register of school or public dentai services; 
In = incomplete.

Caries experience as expressed in dmf and DM F counts includes 
lesions that have reached the cavity level, thus excluding small chang
es such as white spots or discolored fissures.

In view of the many countries with low caries levels in permanent 
teeth, often below 2.0 DMFT  at 12 years of age, average DMFTs at the 
age of 6 or 7 were not collected because they were unreliable.

This report is based on variable types of sources. Data representa
tive o f the entire population are only obtained through random sam
pling, which has been increasingly used. In some countries, notably 
Denmark, national statistics are available for the whole country (e.g. 
based on the standardized recording system of the Danish Municipal 
Dental Service). National Oral Health Pathfinder Surveys are based on 
samples selected to cover the various possible conditions throughout a 
country.

The annotated references, ordered according to countries, provide 
the sources o f and further information related to the data presented in 
the tables.

Overview  of the Results According to Age

Caries in the Primary Dentition, Ages 5-7
T he  a va ila b le  da ta  are  c o m p ile d  in  table  1. Figure  1 shows  

tha t the  ave rage  dm  ft obta ine d  in  the  surveys  1991- 1995 
range d be tw e e n 0.9 and 8.5. Be s ide s  Spa in  w ith  1.0 dm ft ob 

ta ine d  in  the  P a thfinde r  surve y o f 1994, the  lowe s t na tiona l 
ave rage  was  1.3, in  De nm a rk. N a tio na l ave rages  be low  2.0 
we re  also re por te d for  F in la nd , the  Ne the r lands  and N o r 

way. Table  1 s hows  tha t in  s eve ral c itie s  or re gions  the re  
we re  s im ila r  low  ave rages , w ith  the  Eas te rn He a lth  Board o f  
the  Ir is h  Re p ub lic  (c om pr is ing  the  c a pita l, Du b lin ) provid 

ing  the  low e s t ave rage  o f 0.9 dm ft. Averages  o f 2.0 and less  
we re  as s oc ia te d w ith  more  than 5 0 % o f  the  childre n s how 

ing  a  d m ft  o f  0.

F igure  2 illus tra te s  the  change s  in thos e  countr ie s  or  re 

g ions  w he re  the  se cond- las t ave rage  d m ft  was  be low  2.0. 
Ge ne ra lly , the  ave rages  re maine d s table  or  decreased s ligh t 

ly, the  la te s t ones  r a ng ing  be twe e n 1,3 a nd  1.6. Howeve r, in 
the  5- year- old c h ildr e n  in  the  Ir is h  Eas te rn He a lth Board da 

ta, the  ave rage  d m ft  de cre ase d fr o m  1.3 in 1984 to 0.9 in 
1993.

Caries in the Permanent Teeth, Age 12 
T he  m a jo r ity  o f  the  countr ie s  had DM F T  averages  be low  

3.0, and 7 ave rages , from  Nor thw e s te rn Europe  and the  
U S A, we re  be low  2.0 (table  2, fig . 3). On  the othe r  hand, 
12- year- olds in  9 countr ie s  had more  tha n 3.0 DMFT , i.e . 
the y  have  n o t  ye t re ache d the  W H O  goa l fo r  the  year 2000. 
Figure  4 s hows  the  de c line  w hich occurre d in countr ie s  or 
re gions  w he re  the  second- las t surve y had re s ulte d in an av 

e rage  be low  3.0 DMF T . With  the  e xce ption o f De nmark

De nta l Caries  in Europe Curie s  Res  1996;30:237 - 255 239



(s table  at 1.3 DM F T ), carie s  pre vale nce  in the pe rmanent 
te e th o f  12- year- old childre n continue d to decline.

T hirty- one  pa irs  o f averages  re garding dmft and DMFT  
were ava ilable  for  e ithe r  countr ie s , regions  or cities. Only  
the la te s t da ta  were  us e d, r e s ulting  in overall averages o f 
2.83 d m ft  and 2.67 DMF T , at the  ages  o f 5 (6 and 7 years in  a 
few cases) a nd  12 years , re spe ctive ly. The correlation coe f

fic ie n t o f 0.85 was  h ig h ly  s ig n ific a n t  (p <0.001). Neverthe 

less, figure  5 illus tra te s  tha t the re  are considerable  de via 

tions  from  a pe rfe ct re la tion.

Caries in the 15- 35 Age Group 
On ly  a fe w  countr ie s  ha d  da ta  available  for this  age range  

(table  3). Re ce nt averages  from  De nmark, Finland, the USA 
and Sw itze r la nd range d be twe e n 2.2 and 3.1 for 15 year olds . 
In  the  8 countrie s  or areas  whe re  surveys  had been repeated, 
caries pre vale nce  de c line d (fig . 6). Figure  7 presents the re 

sults  pe r ta in ing  to ages  a round 18 years . The lowest DMFT  
values  were  4.5 and 5.3 as re porte d from the Netherlands  
and F inland, re spe ctive ly.

Caries in the 35- 44 Age Group 
T he  recent and comparable  olde r  data are compile d in  

table  4. The average  DM F T  afte r  1988 varied between 13.4 
and 20.8. In  the  late s t s tatis tics , the  DT  was us ually the  
s malle s t and the  FT  the  large s t compone nt o f the DMFT . 
T his  indica te s  highe r  le ve ls  o f re s torative  care. Apparently, 
the  re spe ctive  s itua tion h a d  improve d during the last dec 

ade, a nd the  average  FT  ha d  even increased in several cases. 
The to ta l DM F T  did  no t change  mate r ia lly  in repeated sur 

veys.

Sugar Disappearance , Toothbrush and Toothpaste 
Usage and Fluoride  in Vario us Forms 
Sugar  dis appe arance  (bas e d on da ta  on production, im 

ports  and exports , ofte n e quate d w ith  consumption) was in a 
re la tive ly  narrow range , m os tly  be twe e n 30 and 45 kg per 
capita  a nd ye ar (table  5). T oothbrush and dentifrice  usage  
diffe re d s trongly  be twe e n countr ie s . In  most Western Eu 

rope an countr ie s , 90% or more  o f  the  dentifrices  were flu o 

r idate d in  the  nine tie s . F luor ide  adde d to water or salt is con 

fine d to  a fe w countrie s  but reaches  some  40 millions  (table  
6). Some  forms  o f fluor ide s  are  us e d in  almost a ll countries . 
Cove rage , however, varie s  w ide ly. On ly  small groups con 

sume  wate r  na tura lly  c onta ining  more  than 0.7 ppm fluo 

ride .

Questions and Discussion at the Symposium

Several points  were  rais e d from  the  floo r  and also con 

veyed to the chairman in  w r itte n fo rm  afte r  the  s ympos ium  
due  to the  lim ite d  time  le ft fo r  di s cus s ion.

For fre que ncy dis tr ibutions , the  me re  pre s e ntation o f av 

erages was cons ide red ins uffic ie nt. Whe n  the  average  
DMF T  or dmft is  be low 2.0, fo r  e x ample , the  fre que ncy dis 

tr ibutions  are known to be  very skew. To some extent, this  
was take n into account by  pre s e nting the  percentages  o f 
subjects  w ith  a dmft or  DMF T  o f 0, as far  as available . In  the  
countrie s  w ith the lowes t caries  pre vale nce  in  childre n be 

tween 1991 and 1995, a round h a lf o f  the  childre n were in 

deed caries- free re garding both the  dm ft and the  DMF T  
count at the  ages o f 5- 7 and 12, re spective ly.

Re garding the  r e lia b ility  o f  the  da ta , variations  in  the  d i

agnos tic leve ls  o f de ntal caries  a ffe c t the  results . For the  Na 

t iona l Ora l He a lth Pa thfinde r  Surve ys , the  ma jor ity  o f the  
na tiona l e pide miologica l teams  were  calibrate d by  
I. J. Mo lle r  o f the  W H O, Cope nhage n, De nmark. In  Scandi

navian countrie s , it is  cus tomar ily  the  tre a ting school dentis t 
who decides  whe the r a surface  is  in  ne e d o f conservative  
tre atme nt and is  accordingly to be  s core d as d or D and sub

s e que ntly fille d . Lowe r caries  a c tiv ity  and m in im a l inte r 

ve ntion te chnique s  may have  influe nc e d  tre atme nt de ci

s ions  accordingly, re ducing the  num be r  o f fille d  units . Sea 

lants  are anothe r factor  w hic h  may influe nc e  or some time s  
hinde r  caries  diagnos is  in pits  and fis sure s . Wh ile  some  var 

ia tion in  diagnos tic  s tandards  mus t be  s uppos e d and is  ine v 

itable  in  this  type  o f inte rna tiona l c o m pila t io n , the  cons is 

te ncy o f the  results  suggests  tha t diagnos tic  s tandards  were  
re asonably homoge ne ous .

A close  look s hould be give n to the  D, F and M  compo 

nents , w ith a spe cial vie w  to de ntis ts ’ inte rve ntions .

Factors w hic h  may be  re s pons ible  for  a de cline  or a lack  
o f de cline  are ve ry d iffic u lt  to ide ntify . Re le vant data as fre 

que ntly  as sembled and pre sented in  re spe ctive  reports  and 
as presented at this  s ympos ium may be  ins uffic ie nt.

In  collabora tion w ith  the  Inte rna tiona l De nta l Federa 

t ion , the  W H O formula te d s ix  ora l he a lth  goals  to be  
achie ve d by the  year 2000 [ FDI- WI- IO, 1982] . The mos t im 

por tant o f these goals  is , in  fact, goa l 6, w hich states that 
'a  data- based sys tem for  m onito r ing  change s  in oral he alth 
s hould be  e s tablishe d in  each Me m be r  State5. This  goal was  
set not only  for  the  year 2000 but a ls o as an inte rme diate  
targe t to be  achie ve d as soon as pos s ible . T he  s ympos ium  
shows that cons ide rably more  data are  ava ilable  now than in 
1990. Neverthe less , this  progress  is  due  only  in  part to 'data-  
based sys tems5 s ince  many o f the  re ce nt s tudie s  were appar 

e ntly done  as s ingle  projects . Follow- up surveys , w hich are
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I ndis pe ns a ble  fo r  m onito r ing , m a y  no t be  assured in  a ll A t  pre s e nt, it  com pr is e s  181 he a lth  ind ic a to r s , o f w h ic h  3 are

cases . r e la te d to ora l he a lth . Onc e  the  ora l- he alth goa ls  fo r  the  ye ar

O f  the  r e ma ining  five  oral- he alth- re late d goals , N o . 2, 2020  are  m a de  o ffic ia l, the  c o r r e s ponding  ind ic a to r s  w ill be

‘the  g lo ba l average w ill be no more  than 3 DM F  te e th at inc lud e d  in  this  lis t. Eve ntua lly , a ll he a lth  da ta  fo r  Europe  as

12 years  o f  agc\  is  the  one  w ith  the  greate s t a m ount o f  data c o lle c te d  by  the  W H O  w ill be  a va ila b le  on the  Inte rne t sys-

a va ila b lc . T he  data pre se nte d dur ing  this  s y m pos ium  and tern [ WH O- E U RO, 1994, 1995] , T he  data pre s e nte d he re

thos e  a va ilable  in  the Europe an Da ta  Base  o f  the W H O  in-  m a y  be  c om pare d w ith  thos e  a va ila b le  from the  Glo b a l Or a l

dica te  tha t o f the 53 countr ie s  in  the  Europe an re gion, only  Da ta  Ba nk  o f  the  W H O . Howe ve r , agre e me nt w ith the  la tte r

fo r  2 countr ie s  (Aze rba ija n  and Mo na c o ) are  no data  avai-  da ta  is  no s a fe guard, be caus e  the y  are  ofte n bas e d on the

labe ; 31 countr ie s  (62%) have  achie ve d the  goa l o f  no more  s ame  s tudie s  and m a y  s om e tim e s  have  the  s ame  s hortcom-

tha n 3 DM F T  at age  12, and 19 countr ie s  (3 8 %) have no t  yet ings , 
s ucce e de d [ WHO, 1995] .

Since  less  than 5 years  r e m a in un til the ye ar 2000, the  
W H O  Re g io na l Offic e  for  Europe  is  in  the  process  o f  fo r 

m u la t in g  Europe an goals  fo r  oral he a lth  by  the  ye ar  2020. In 
a fe w  m onths ’ time  these  goals  w ill be  sent to the  ind iv id ua l 
Europe an minis tr ie s  o f he a lth, na tio na l de nta l as s oc ia tions  
and s e le cte d experts  for  c om m e nts  and ame ndme nts .

Developments since the 1990 ORCA Symposium

Caries  Prevalence
Figure  2 s uppor ts  the  hypothe s is  tha t le ve ls  o f  pr imary-  

too th carie s  te nd to s ta b ilize  a t a ppro x im a te ly  1.3- 1.6 dm ft. 
T he in fo r m a tio n  conta ine d in the  W H O  Europe an Statis -  A  d is t inc t ly  lowe r  ave rage , 0 .9  d m ft , was  obs e rve d 1993 in 

t ic a l Data  Base  for  He a lth  for  A ll is a va ilable  on a diske tte , the  5- year- olds  o f  the  data  from  the  Eas te rn He a lth Bo a r d  o f
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Table 2, Caries, DM FT. at age 12 years

Country, city or  region 1983 - 1988

Year Av.

dmft

0 dm ft

%

n remarks year Av.

dmft

0 dmft 

%

n remarks trend

Albania. Tirana 1983 5.9 1989 3.4 down

Andorra .. .. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Austria 1984 3.8 1988 4.3 16 288 up

V ora rl berg 1988 4.1 8 228

Belarus 1992 3.3

Be lgium, Flanders 1989- 1991 2.7 25 4,162

Croatia. Zagreb 1985 6.2 6 128 1988 3.4 10 76 down
.. . - ......  , &  .............  -  .... -  -  •••

Czech Republic 1987 3.3
........ . ......r
Denmark 1988 1.6 N R 1991 1.3 49 N R stable

Es tonia 1992 4.1

Finland 1988 2.0 Lj90

France 1987 4.2 1,905 RA

France (USFBD) 1987 4.2 1990 3.0 down

Germany, East 1989 3.8 18 18,290

Germany, West 1989 4.1 452 RA
■■ ....................  .............................. ..........

Greece 1985 4.3 NP

Athens 1982 3.8 13 82 1988 2.4 25 684 down

Hungary 1985 5.0 8 893 NP

Ice land; Re ykjavik 1988 4.1 LJ90 1990 3.3 down

Ire land, Hast. Health Board 1984 2.2 15 128 FL, RA

West. Health Board 1984 3.0 18 110 NFL, RA

1984 2.3 27 79 FL, RA

Italy, Milan area

Venice  region

Lazio (Rome  area)

Latvia

Lithuania 1986 3.6 14 1992 3.9

Moldavia

Netherlands 1985 1,7 Lj90 1989 1.1 56 340 down

Norway 1988 2.7 N R 1990 2.4 32 N R down

Poland 1985 4.4

Portugal 1984 3.7 15 643 NP 1990 3.2 22 705 NP down

Romania 1986 3.1 NP 1992 4.0 9 660 cities

Russ ia, Moscow 1985 3.2 1992 '3.7

Serbia, Kosovo, Gnjilane 1989 4.8 230
Pris tina + Mitrovica 1989 7.2 60

Slovak Re public 1987 4.1
Slovenia 1987 5.1 6 405 NP
Spain 1985 4.2 1,021 NP
Sweden 1988 2.4 N RIN 1990 2.0 40 N RIN
Switzerland 1988 2.0 38 550 RA

Canton o f Zurich 1984 2.2 542 1988 1.6 453 down
Ukraine 1984 3.7
United Kingdom 1983 3.1 19 1,165 RA

England and Wales 1983 2.9 21 1,036 RA
Scotland 1983 4.5 10 525 RA
Northern Ire land 1983 4.8 6 239 RA

USA 1986- 1987 1.8 42 3,187 RA 1988- 1991 1.4 50 176 RA down

RA -  Random sample in the specified country or region; NS -  national school or public dental services; Lj90 = data from ORCA symposium, Ljubl-  

sample, data extracted from national register; NR = national register o f jana, 1990 [Marthaler, 1990a]; In = incomple te ; N P ^  National Oral Health
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1991- 1995

year

é

Av.

dmft

0 dm ft  

%

n re marks trend

1994 2.2 17 down

1991 2.5 32 63 RA

1994 3.0 491 NS down

1993 1.8 26 307 down

1994 3.8 up

1991 2.6 21 96 dow n

1993 2.7 23 593 down

1994 1.3 48 N R stable

1991 1.2 30 N R dow n

1991 2.6 1,921 R A down

1993 2.1 1,331 dow n

1992 2.5 24 7)732 RA dow n

1993- 1994 2.6 > 9 ,0 0 0 IN dow n

1991 1.9 35 54 down

1991 4.3 10 898 NP down

1993 2.3 22 down

1993 1.4 42 2,552 F L, RA down

1992 2.1 44 102 N F L ,RA down

1992 1.6 48 278 F L, RA down

1994 2.6 31 531

1994 2.2 35 306

1995 1.8 43 1,426

1992 7.7

1994 3.8 12 1,026 9
ft

1992 2.3

1992- 1993 0.9 60 341 down

1993 2.1 36 N R dow n?

1991 5.1 1,100 tip

N P

1995 3.4 20 900 N P down

1994 3.7

1994 2.0 FL

1994 3.3 N F L

1994 2.9 131 dow n

1994 7.8 60 up

1993 2.6 31 401 NP dow n

1994 2.3 32 502 N P dow n

1994 1.5 48 N RIN dow n

1992 1.1 399 down

1992 4.4

1993 1.4 48 1,502 R A down

1993 1.2 50 1,293 R A down

1993 2.0 39 316 R A down

1993 3.0 24 216 RA dow n

the Ir ish Re public; those childre n had been cons uming flu o 

ridated water from bir th as early as 1984, w he n the average  
dmft was s till 2.2. The low dm ft average o f only  1.0 (and 
62% with 0 dmft) as obtaine d for  Spa in from the  Na tiona l 
oral Health Pathfinder Survey o f 1994 is  e ncouraging but 
may need confirmation.

At the ‘bottom’ dmft average o f 1.3, approx imate ly 60% 
have 0 dmft. That means  that the  r e ma ining  4 0 % o f the  c h il

dren s till affected by caries  (d m ft>  0) have an average o f 3.5 
dmft. This illustrates  that in those  childre n at kinde rgar te n 
age who are affected by caries , decay re mains  an impor tant 
proble m and often requires  le ngthy treatment. Accordingly , 
dentists  s till need to be  tra ine d in  pe dodontic  conse rvative  
treatment, This is also necessary w ith  a vie w  to m igrant  
children whose number is  incre as ing. They ofte n have h igh  
caries levels and the ir ne gle cte d de ntitions  are  us ua lly  in  
need o f complex restorative care [ Williams , 1996] ,

At the age o f 12 years, de cline s  o f DMF T  averages to 1.0 
or be low seem to be attainable . T his  is  par ticular ly  borne  out 
by the averages from England and Wale s  as w e ll as F inland  
(both 1.2 DMFT ) and from re giona l surveys in  the Ne the r 

lands  and the  Canton o f Zur ic h  in Switze r land, where  aver 

ages as low as 0.8- 1.1 DMF T  have been de te rmine d. Seve ral 
non- European, English- speaking countrie s  have  als o at 

tained levels be low 1.6 [ Naylor, 1994; WH O, 1995] .

Re garding Spain and Portugal, table  2 docume nts  a  s ub 

s tantial decline  o f DMFT  averages in  12- year- old childre n. 
The decline  in Spain appears to be more  pronounce d than in 
ne ighboring Portugal. Both countr ie s  jo ine d  the  Europe an 
Union (i.e . the common marke t a t that time ) in January  
1986, which greatly increased the  ava ilability  of, and mar 

ke ting for, mode m fluor idate d de ntifr ice s . Spa in had its  sec

ond survey in 1994, 8 years afte r jo in in g  the Europe an 
Union in 1986, while  the  se cond survey in Por tugal was  
done already in 1990. For the Spanis h childre n, fluor ida te d  
dentifrices  had thus been available  fo r  a pe r iod twice  as long  
as for Portuguese childre n, and this  may in par t e x pla in the  
smalle r reduction o f caries  pre vale nce  in  the latte r  country.

Incomple te  but subs tantial data from Weste rn Ge rmany  
indicate  a fair ly rapid de cline  o f de nta l caries  in  childre n o f

5 states. While  for 1989, a na tiona l sample  from Weste rn 
Germany resulted in 4.1 DMF T  in  12- year- old childre n [Mi-  
cheelis  and Bauch, 1993, average e xtrapolate d from  13-  to 
14- year- old children] , the  averages from 5 states surveyed 
between September 1993 and De ce mbe r  1994 range d be 

tween 2.4 and 2.6 [Pieper, 1995] .

In Eastern Germany, caries  pre ve ntion has  be e n prac 

tised since the fifties . Until 1990, re ductions  o f DMF  leve ls  
in the range o f 50- 70% were docume nte d for  citie s  w ith  
water fluoridation, w hile  a general de cline  in  childre n could
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Fig. 2. Caries prevalence in Europe: re
cent changes in countries where the second-  
last average dmft was below 2.0.
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not be  ascertained on the then national (East German) level. 
Re garding the latest developments , the decline  from 3.8 
DMFT  in 1989 to 2.5 in 1994 is considerable  [ Kiinzel, 1996].

A strong decline o f caries prevalence is well documented 
for France. Ita ly is now the only large, populous  Western 
continental country for which a decline  remains to be dem

onstrated.

Re garding ages 15- 19, 9 countries indicated a reduction 
o f caries prevalence. Slovenian adolescents at 15 years o f 
age had 10,2 DMFT  in 1987 but only 5.6 in 1992, the latter 
average be ing the highes t (fig . 6) o f those few available ; 
adolescents  aged 18 had 8.8 DMFT  in  1993, the highes t aver

age o f  the few countries which reported on this  age group, 
but it was lower by 32% when compared to 12.9 DMFT  in  
1987 (fig. 7). Rapid reductions in these age groups are also 
obvious  for France, the Netherlands and Switzerland.

In  the age span 14- 20, carious les ions  become frequent 
on approximal surfaces and substantial underrecording 
might occur in the absence o f radiography or fiber- optic 
trans illumination. The examination technique  used in the  
Canton o f Zur ich included radiographs , and the reduction o f

the  numbe r o f les ions  confine d to the  e name l or w ith  pe ne 

tration into the  dentine  was subs tantial. Ex c luding  radiolus-  
cencies  limite d to the e name l, the approx imal DFS was 2.07 
in  1984 but only  0.52 in 1992 [ Marthale r  et al., 1994] ,

There were even less data available  fo r  age groups  be 

tween 20 and 35. Mos t re markable  are the  averages o f 6.3 
and 9.4 DMFT , respectively, pe r ta ining to the ages 18- 24 
and 25- 34 in  the USA be tween 1988 and 1989. Since  the  
DMF T  counts  did not inc lude  the th ir d  molars , the y are not 
dire ctly comparable  to the Europe an s tatis tics  (it  was  ofte n 
not s tated whether the  DMF T  counts  in  young adults  were  
based on 28 or 32 teeth; for ages up to 20 years , 28 teeth may  
be supposed to have been counte d, and 32 for  the  highe r  
ages). Nevertheless , they illus trate  the  long- te rm be ne fits  o f 
prevention, which are expected to increase  in the  future . 
Obvious ly, future  research s hould focus  more  on the  15-  and  
18- year age groups  and young adults  in  order to provide  
more  information on the midte rm be ne fits  o f pre ve ntion.

Samples  from Norwe gian adults  aged 35 years illus trate  
the benefits  in  adults  to be  expected afte r approx imate ly two  
decades o f pre ve ntion o f de ntal caries  in  childre n (table  7).
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Fig. 3. Caries prevalence in Europe: aver
age DMFT  at the age of 12 years (1991- 1994 
if not indicated otherwise).

Fig. 4. Caries prevalence in Europe: re
cent changes in countries where the second-  
last average DMFT was below 3.0,
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Table 3. Carie s  DMFT , at ages 15- 34

Country, city or  re gion Age 1978- 1984 • 1985- 1991
.

year Av.

dmft

0 dmft 

%

n re marks year Av.

dm ft

0 dm ft

%

n remarks

Belarus 15

Czech Re public 20- 24 1987 10.3 738

25- 29 1987 12.4 781

De nmark 15 1991 3.2 25 NR

Finland 15

18

20

Franc e 15 1987 6.9 1,931 RA

Germany, East 15 1987- 1991 5.6 10 7,198 1985 5.8 7 12,333

Eas t Be r lin 19- 20 1988 10.3 1 487

Germany, West, recruits 21

Greece , Epirus 15 1984 7.7 4 135 RA

17 1984 8.9 7 150 R A

Ice land, Re ykjavik 15 1990 6.1

Ire land, Re public  o f 20 1990 8.3 0 38

20- 24 9.5 0 158

25- 29 13.6 0 153

16- 24 7.6 101 N F L,RA

16- 24 7.2 227 F L,RA

25- 34 16.9 90 N F L,RA
25- 34 13.8 121 F L,RA

Lithuania 15 1983 6.4 5 1986 6.2 1

Nethe rlands 15- 19 1986 6.6 530
20- 24 11.3 372
25- 29 15.9 419

4 citie s 17 1987 6.8 454
23 12.7 362

Tiel + Cule mborg 15 1981- 1982 8.2 2 589 1987- 1988 5.2 18 538
Norway 18 1990 7.4 7
Romania 18

Slovenia 15 1987 10,2 1 203 NP
18 1987 12.9 0 192 NP

Sweden 19 1990 6.3 N R
Switze r land 20- 24 1988 10.1 70 RA

25- 29 1988 13.1 66 RA
Canton o f  Zur ic h 15 1984 4.8 20 286 1988 3.9 23 228

Unite d Kingdom 16- 24 1978 14.9 646 RA 1988 10.8 706 RA
England and Wales 16- 24 1978 14.4 567 RA 1988 10.4 622 RA
Scotland 16- 24 1978 17.0 211 RA 1988 13.4 252 RA
Northe rn Ire land 16- 24 1978 16.6 198 RA 1988 14.2 120 RA

USA 15 1986 3.7 22 2,794 RA
12- 17 1986 3.4 27 RA
18- 24 1985- 1986 8.2 7 1,940 RA
25- 34 1985- 1986 10.5 4 3,945 RA

N R =  Nationa l regis ter o f s chool or  p ub lic  dental services; N S  = na 

tional sample» data extracted from na tiona l regis ter; RA = random s ample  

in the s pe cifie d country or re gion; N F L =  life t im e  residents o f c o m m uni

ties  w ith  low- fluor ide  wate r; FL =  life time  re s ide nts  o f water- fluoridated 

c ommunit ie s ; NP  = Na tiona l Ora l He alth P a thfinde r  Survey.
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1993 5.6 2 1,010

1993 4.5 522
8.5 429

1993 6.9 10 NR
1995 6.9 6 785
1993 5.6 5 280 NP
1993 8.8 2 199 NP
! 994 5.2 13 NR

1992 2.2 44 147

1991 2.6 35 183 RA
1991 2.8 33 RA
1988- 1991 6.3 12 792 RA
1988- 1991 9.4 4 1,193 RA

Ac c o r d in g  to the  fillin g s  p la c e d  by  the  s chool de nta l ser 

v ic e s , car ie s  a c tiv ity  s tar te d to decrease  fa ir ly  d is t in c t ly  in  
1971 [ Rtflla  a nd  0 g a r d , 1987] . In  adults , the  num be r  o f  DS  
a n d  M S  s how e d no te w or thy  re duc tions  un t il 1984, b u t  lit t le  
c ha ng e  o the rw is e . By  1993, the  DM F T  (bas e d o n  28 te e th) 
h a d  de cre as e d by  2 8 % a nd  the  D M F T  by 4 0 %. T he  DS  and  
M S  c om pone nts  we re  re duce d to fa ir ly  low  ave rages . It  is  
o b v io us  tha t the  de c line  o f car ie s  pre vale nce  in  c hildre n  
w h ic h  p r o m pte d  the  "Firs t In te r na tio na l Confe re nce  on  the  
D e c lin in g  P re va le nce  o f  De n ta l Car ie s ’ [ Glas s , 1982]  is  
s lo w  to be c om e  m a n ife s t  in  the  D M F T  o f adults  in  the  35™ 
4 4  age  g roup , in  ke e p ing  w ith  the  s cant Europe a n da ta  (ta 

b le  4).

Reasons fo r the Decline
U n t il 1970, the re  w as  a fa ir ly  s trong r e la tion be twe e n 

s ugar  c o ns um p tio n  (s om e tim e s  a ls o  re fe rred to as s upply  
and dis a ppe a ranc e ) a nd  car ie s  e xpe rie nce . Bas e d on the

m in a t io n  re ache d 5 0 % [ Sre e bny, 1982] , La te r  s tudie s  from  
in d u s t r ia lize d  countr ie s  s howe d tha t th is  r e la tion m ay  be  e f

fa ce d due  to  pre ve ntive  e ffor ts  [ Mar tha le i; 1990b] , T his  was  
illus tr a te d  by  the  analys e s  o f Wo o dw a r d  and Wa lke r  [ 1994] , 
w hos e  s tudy  was  bas e d on  more  re ce nt data. T he  r e la tion  
be tw e e n s ugar  c o ns um ptio n  a nd  D M F  le ve ls  was  s t ill sig-
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T able  4 . Caries, D- , M- , and FT at age 35- 44 (base 32 teeth)

Country, c ity  or re gion 1978- 1987

year 
of study

teeth
present

DT FT Sound
teeth

M T DMFT Eden
tulous %

n remarks
•

Belarus

Croatia 1986 23.41 1.5 5.5 16.4 8.6 15.6 160 NP

Zaereb
Czech Republic 1987 25.71 2.0 9.4 14.3 6.3 17.7 2,533

Finland (age 35)
France. Rhone/Abes
Germany, West
Germany, East
Greece, Athens
Ireland, Republic of

Netherlands 1985 21.1 18.3 11 473
Dentate 1985 23.0 2.22 10.62 10.2 4.62 17.4 418

Norway, Oslo (age 35) 1984 18.8
Slovenia 1987 22.5 2.6 9.2 10.7 8.7 20.5 406 NP
United Kingdom 1978 1.82 8.92 9.22 19.9 13 589 RA

England and Wales 1978 1.82 8,62 8.82 19.2 12 528 RA
Scotland 1978 2.12 8.72 11.82 22.6 27 144 RA
Northern Ireland 1978 1.42 9.12 11.12 21.6 17 RA

USA (only 28 teeth) 1985- 1986 23.8 0.6 10.6 12.6 3.1 14.3 3 2,623 RA
USA (age 45- 54) 20.0 0.6 10.6 8.8 5.7 16.9 9 2,897 RA

NP = National Oral Health Pathfinder Survey; NS = national sample, 
data extracted from national register; RA = random sample in the specified

country or region; NFL = lifetime residents of communities with low- fluo-  
ride water; FL = lifetime residents of water- fluoridated communities.

nific a ntfo r  deve loping countries , but the  coe fficie nt o f de 

te rmination reached only 26%. T he  lim ite d  value  o f such 
studies was discussed by Nadanovs ky [1994] . National fig 

ures for sugar disappearance are no t  easy to collect, as obvi

ous from the  paper o f Woodward and Walke r  [1994] and  
particularly from the  de tailed analys is  o f sugar cons ump

tion by Gibne y e ta l. [1995].

It  has ofte n been stated that it is  not the  amount o f sugar  
consumed but the way the sugar is  eaten, par ticular ly the  
frequency o f its cons umption and pe rhaps  its  s tickiness , 
which determine the  level o f caries  prevalence . This  is  es 

sentially based on well- es tablished knowle dge  re garding  
carbohydrate fe rmentation in the  m ic robia l de ntal plaque . 
Detailed inves tigations  into the w ay  in  w hich sugar is con 

sumed, as w e ll as how often and how  long  it  stays in  the oral 
cavity are o f great interest. However, s uch s tudies  are ex

pensive  and difficult to conduct* More ove r, due  to large-  
scale marke ting strategies o f powe rful manufacture rs  and to 
new technological pos s ibilitie s  o f  cre ating ne w kinds  o f  
sweets, products  offe red to the cons ume r  te nd to change

fa ir ly  rapidly, It  is  thus  unde rs tandable , a lthough regre tta 

ble , tha t only  fe w s tudie s  taking  these  various  factors  into 
account are available .

On  the  other hand, fluor ide  de ntifr ice s  are acce pte d by  
almos t a ll researchers  to be  the  m os t impor tant factor  o f the  
de cline  o f caries  pre vale nce  in  indus tr ia lize d countrie s . 
Ra w  de ntifr ice  s upply  (or  dis appe arance ) data m ay  also be 
o f lim ite d  value . Childre n may us e  toothpas te  and tooth 

brus h on average more  fre que ntly  than middle - age d or  e l

de rly adults  where  de ntal he a lth e duca tion is c om m on, but 
this  aspect has  not been s tudie d s ys te matically. Re ce nt s tud 

ies showed that the  way in  w hich te e th are brushe d, pa r tic 

u la r ly  whe the r  users  rinse  the ir  m outh  vigorous ly  or ju s t  spit 
out afte r brus hing, affects  the  prote c tion provide d by flu o 

r ide . Chesters  et al. [1992] and Duc kw or th  et al. [ 1991,1992]  
have , unde r  varying e xpe rime ntal conditions , provide d re 

spective  evidence . The  sys te matic s tudie s  by  Sjogre n [1995]  
have  conclus ive ly  de mons trate d tha t some  habits  and de 

ta ils  o f de ntifr ice  use  may have  a ve ry s trong influe nce  on 
the  carios tatic  e ffectiveness  o f fluor ide s  in  de ntifr ice s .
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1988- 1994
•»

. • • *... . . • . ***•*.

year teeth i DT FT Sound MT DMFT Eden n remarks
of study present ... • teeth • tulous % . *

1993 21.%' 3.2 8.2 16.4 4.2 15.6 0
i

1994 28.2' 4.1 8.2 15.9 3.8 16.1 108

1991 20.1 NS
1994 29.0' 1.2 10.4 17.4 3.0 14.6 0 1,000
1989 28.4' 2.0 11.1 15.3 3.6 16,7 1 451 RA
1992 25.1 L0 8.0 16,1 4.4 13,4 1 364 RA
1988 26.4' 2.2 6.8 17.4 5.6 14.6
1990 19.0 1.8 4.6 12.6 12.6 19.0 6 NFL,RA
1990 22.5 0.6 9.0 12.9 9.3 18.9 2 FL,RA

1993 3 LO1 0.7 13.1 17.2 LO 14,8
1993 24.0 1.7 10.5 11,8 6.8 19.0 256 NP
1988 1.02 ILO2 6,92 18,9 7 618 RA
1988 LO2 IL I2 6.62 18.7 3 550 RA
1988 l.O2 10.72 9.12 20.8 7 216 RA
1988 O ro 10.62 9.82 21.3 5 84 RA
1988- 1991 23.5 0.7 9.1 13.7 3,3 13.1 3 1,066 RA

19,7 0,6 10,2 8.9 5.6 16.4 11 675 RA

1 Figure obtained for 32 MT (US data, 28 teeth).
2 De nta te  subjects  only.

Improve me nts  o f the  le ve l o f o r a l hy g ie ne  have  be e n a b e ne fit  fr om  pos itive  influe nc e s  from  the  pe rs onne l, w hic h  
fa c to r  also. Howeve r, the  m a n y  s tudie s  on ora l hygie ne  a nd  by va r ious  m e chanis m s  m ay  trans la te  into low  carie s  
carie s  provide  no bas is  fo r  r e lia b le  as s e s s me nts  o f  the  ca-  ac tivity .

r ios ta tic  e fficacy  in  e ntire  p o p u la t io ns . Improve me nts  in Nadanovs ky  and She iham  [1995]  use d de ntal var iable s

oral hygie ne  may r e s u lt in m o r e fr e q u e n t to o th b m s h in g , a nd  and broad s oc ioe conom ic  factors  to inve s tigate  re la tions  
this  e nhance s  the  prote c tive  e ffe c t o f  the  fluo r id e  pre s e nt in  w ith  the de c line  in 18 countr ie s  in  the  1970s and e arly 1980s. 
a lm o s t  a ll de ntifr ice s . Broa d  s oc ioe conom ic  var iable s  e x pla ine d up to 65% o f  the  

T ables  5 and 6 do no t s e e m to p r ovide  c lue s  as to w h ic h  va r ia tion a m ong  de c line s , expressed in  c om pound annua l 
fac tors  may have  caus e d the  r e duc tions  seen in  mos t coun-  re duc tions . W h ile  this  approach provide d note worthy re 

tr ie s . Exce pt for  sugar d is a ppe a ranc e , the re  are  s trong var-  s uits  and me r its  fur the r  s tudy, it d id  not ide ntify  clue s  re 

la t io ns  re garding a lmos t a ll ite ms , b u t  no s ing le  ite m  se e ms  ga rd iug  b io lo g ic a l me chanis ms  o f  the  car ios ta tic  e ffects , 
to corre late  w e ll w ith  change s  in  car ie s  pre va le nce . T he  da ta  Howe ve r, this  s tudy and an e ar lie r  one  [ Nadanovs ky and 
we re  no t s uffic ie ntly  c om ple te  to a llo w  m ultiva r ia te  s tatis tic  She iha m , 1994]  de mons tra te d be yond doubt that b io log ic a l 
cal ana lys is . Wh ile  s uch da ta  are  o f  lim ite d  re le vance  in the  fac tors  a c ting  on carie s  are  s trongly  corre lated w ith s ocial 
pre s e nt conte xt, the y s ho uld  be  m a de  a va ila b le  r o utine ly  fo r  var iable s . Bo th  pape rs  showe d tha t usage  o f fluo r ide  was

ge ne ra l reasons  and po lic y - m a king .

T he  e xis tence  o f  c om pr e he ns ive  p e d o d o n tic  care  sys-

as s ocia te d w ith  lowe r  carie s  pre vale nce ,

T hree  Europe an reports  docume nt an increase  o f caries

te rns  a nd, w ith in  these , tr e a tm e nt o f  p r im a r y  te e th m a y  a ls o  pre vale nce . Ste phe n et a l. [1987] s tudie d pr imary caries  in 
be  a factor . Child r e n  w ho  are  r e c a lle d  fr e que ntly  fo r  v is its  the  Scottis h town o f Wick, where  the  wate r was de fluor idate d  
to the  de ntis t, pa r t ic ula r ly  in  s c hoo l de nta l c lin ic s , m a y  in 1979. In that year, the 5-  to 6- year- old childre n had 2.63

De nta l Carie s  in Europe Cnr ic s Rc s  l<;%;30:237- 255 249



Fig. 6. Caries prevalence in Europe: 
average DMFT at the age of 15 years and 
changes as far as data were available.

Fig. 7. Caries prevalence in Europe: aver
age DMFT at the age of 18 years and changes 
as far as data were available.
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T able  5. National data on products for oral hygiene and sugar disappearance (consumption, supply), per capita and year

Country Sugar disappearance,■ k8 Toothbrush disappearance Toothpaste disappear. , g or m l Percentage fluoridated

•

1980- 1985- 1990- A? 1980- 1985- 1990- 1980- 1985- 1990- 1980- 1985- 1990-
• 1984 1989 1994 1984 1989 1994 1984 1989 1994 1984 1989 1994

Austria 39 35 AW LI 350 75

Be lgium 39 40 0.7 1.4 178 192 > 9 0 >9 0 >9 0

Croatia 17 A 1 1 1 1 tube 1 tube 1 tube > 5 0 >5 0 >5 0

Czech Re public 38 40 A 1 400 40 95

Denmark 42 40 37 AW 130 130 95 95

Finland 42 38 38 AW 0,66 0.71 0.88 155 164 170 98 98 98

France 38 AW 3 210 >9 0

Germany East 40 41 37 A K8 2 385 435 15 90

Germany Wes t 37 35 37 AW 1 435 435 95 95

Hungary 38 34 38 A 1 3 160 270 40 85

Iceland 50 52 55 380 380 >9 0 >9 0 >9 0

Ireland» Re public  o f 40 38 37 0.7 1 2L0 270 30 90 95

Italy 31 28 22 1.2 230 95

Netherlands 39 39 39 AW 1.3 1.5 1.7 205 310 400 > 9 0 >9 0 97

Norway 35 43 42 AW 1.7 185 272 75 92 96

Poland 41 46 250 270 10 70

Portugal 31 30 29 0.4 0.5 0.7 103 148 266 93

Russ ia 44 47 45

Slovak Re public 38 40 400 40

Slovenia HH:18 IIH: 19 HH: 16 > 7 0 >8 0 >8 0

Spain 31

Sweden 43 45 43 AW 360 360 80 90

Switze rland 43 43 43 AW 2 2.5 3.1 370 400 420 85 90 > 9 0

United Kingdom 38 37 35 AW 0.9 1.2 400 308 95 95 95

A = Nonacidogenic sweets generally available; AW -  widespread use of nonacidogcnic sweets; HI-1 = oaly household.

dm ft (7.80 dmfs ) w hile  in  1984, afte r 5 years on low- fluor ide  Conclusions and Summary 

water, childre n o f the  same age  had 3.92 dm ft (13.33 dmfs ).

T his  incre ase  took place  in  s pite  o f the  fac t tha t a lmos t a ll Du r in g  p r e pa r a tio n  o f  the  s y m po s ium , a tte ntion was  fo-

de ntifr ice s  containe d fluor ide . Ka r ja la ine ne ta L [1994] com-  cus e d on ce r ta in que s tions  a nd  hypothe s e s . Some  answers

pare d tw o groups , one o f w hic h  b e ne fite d  from the cus tom-  are  no w  ava ilable :

Eiry fluor ide  applica tions  by r ins ing  or  supe rvis e d tooth- (1) In  ce r ta in countr ie s  w ith  low  carie s  pre va le nce  in the

brus hing , w hile  for  the othe r the  me asure s  at s chool we re  dis-  p r im a r y  te e th, the re  seems  to be  no fur the r  de c line .

c ontinue d . T he  latte r group had a highe r  carie s  pre vale nce  
afte r  a 3- year obse rvation pe r iod. In  countr ie s  where  school

This hypothesis was supported by the results.
(2 ) In  s ome  countr ie s , the  decrease  o f carie s  pre vale nce

programs  compr is ing topica l fluo r ide  tre atme nt are ha lte d, o f the  pe rm ane nt te e th s e e ms  to bo ttom  o u t  in c h ildr e n at 
a n increase  o f caries  pre vale nce  m us t be  suspected. In  some  s c hool age .

Norw e gian countie s  or dis tr icts , the  forme r  de c line  reverted At the age o f  12 years, the decline has continued in most
to an increase  [ Hauge jorde n, 1994] . Such se tbacks  are  not countries; fo r age 15,, all av ailable  data from  repeated stud-
une xpe cte d: In  v ie w  o f the  ge ne ra lly  h ig h  sugar cons umption ies revealed a decrease , which may generally  be expected
in  Europe  and the  continue d pre se nce  o f car ioge nic  plaque  fo r countries in which caries prevalence at age ¡2 has de-
m icroorganis m , the  car ioge nic cha lle nge  mus t be  as s ume d to cline d during the last, decade. 
be as s trong as ever. Ep ide m io lo g ic a l m onito r ing  is im po r 

ta nt to s tudy furthe r, and s ingle  out, s uch s ituations .
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Table 6. Public use o f fluorides apart from dentifrices, percentage o f population and schoolchildren covered

C ountrv Fluor ide  in wate r ( W ) or salt (S )

1980- 1m  1985- 1989 1990- 1994

Othe r  fluor ide s  

1980- 1984 1985- 1989 1990- 1994

Aus tr ia none none none some  d  at s chool

Be lgium none none S:be gun T, > 2 0  up to age  5
■ » *  » r  -  —  r  “  *+' + ‘  ‘  r /  p n

Croatia none none
.  . .  , , , ,  , .  .  ........................... .... ............  .............. ....  '

none B in c ity  s chools

Cze ch Re public W: 30 dis continue d

De nmark
r «  « m l l > > <  i f r i W h  •  •  « - ‘ ¿ ‘ f c i r f r n - - r ^ r W á f f f - - - . r n. r n. mm. i mmm* , ,  «É

none none none R mos tly  d is c ontinue d

Finland none none none R and/or  T, 30- 40
i

France none S: bemin S: 40- 50

Ge rmany, Eas t W: 12 W: 19 dis continue d T in kinde rgarte n, 20, 

dis continue d

Ge rmanv, West none none S:be gun B, 3 to > 6

Hungary none none none some

Ice land none none none R, mos t s choolchildre n

Ire land, Re public o f W: 65 W: 67 W: 67

Ne the r lands none none none s ome  B or T at s chool, dis continue d

Norway none none none T, 20- 40

Poland W: 1 W:3 W; 1 T 20 to 10

Portugal none none none fis sure  s e alant programs

Rus s ia W: 15 dis continue d

Slovak Re public W; 18 dis continue d

Slove nia None none none T, dis continue d B, 20 to 60
Spa in none none W: 3 some  R
Sweden none none none
Switze r land S: 70 S: 74 S: 78 B, 60 to 70
Unite d Kingdom W: 9 W: 12 W: 9
USA W: 54 W: 56 s o m e R

Fluor ide  tablets  (T ), rinses  (R) and brus hing (B) in schools .

Table 7. Average DMF  experience  in 35- year- old adults  from 

Os lo , Norw ay, and percent reductions  from 1973 to 1993

DM FT DMF S DS MS FS

1973 19.9 68 6.5 13.3 48.4
1984 18.8 66 3.3 8,8 54.4
1993 14.4 41 1.5 5.3 34.1

Re duction, % 28 40 77 60 30

F t ot îi Er iks e n et a l  [1995] .

(3) The reduction o f permanent- tooth caries is be coming 
evident in  young adults  in those countries  where the de 

crease started in the mid- seventies.

The scant data support this hypothesis but more data are 
needed for both adolescents and young adults.

(4)There is  a need to ide ntify  the  mos t important factors  
contributing to the decline  in  order to give  use ful advice  to 
the countries  where caries prevalence  is s till high. Fluoride s  
in dentifrices  and the ir usage are ce rtainly not the only  
factor

The data collected by the symposium illustrate that well-  
coordinated and detailed research into apparently minor 
details is necessaiy if  single or interrelatedfactors are to be 
identified with some certainty.

Acknowledgment

Suppor te d by Procte r & Gamble .

52 Caries Res 1996;30:237- 255
Marthale r /O’Mullane /Vrbic



References Cited in the Text

Chesters RK, Huntington E, Burchell CK, Stephen 
KW: Effect o f oral care habits  on caries in ado
lescents. Caries Res 1992;26:299- 304.

Duckworth RM, Knoop DT M, Stephen KW: Effect 
o f mouthrins ing after toothbrush ing with a fluo 
ride dentifrice in human salivary fluoride  levels. 
Caries Res 1991;25:287- 291.

Duckworth RM, Morgan SN, Ingram GS, Page DJ: 
Oral fluoride  reservoirs and their relationship to 
anticaries efficacy; in Embery G, Rtflla G, 
(eds). Clinical and Biological Aspects o f Denti
frices. New York, Oxford University Press,
1992.

Eriksen HM, Berset GP, Hansen BF, Bjertness: Car 
ies reduction among 35- year- old Os lo citizens 
during the last decade, Caries Res 1995;29:317.

Gibne y M, Sigman- Grant M, Stanton JL Jr, Keast 
RK: Consumption o f sugars. Am J Clin Nutr 
1995; 62(suppl): 178- 194.

Glass  RL: The first international conference on the 
declining prevalence o f dental caries. J Dent 
Res 1982;61:1304- 1383.

Hauge jorden 0 : Changing time trend in caries prev
alence in Norwegian children and adolescents. 
Community Dent Oral Epidemiol 1994;22: 
220- 225.

International Dental Federation and World Health 
Organization: Global goals for oral health by 
the year 2000. Int Dent J 1982;32:74- 77.

Karjalainen S, Eriksson AL, Ruokola M, Toivonen 
A: Caries development after substitution o f su
pervised fluoride rinses and toothbrushings by 
unsupervised use o f fluoride toothpaste. Com 
munity Dent Oral Epidemiol 1994;22:421- 424.

Kiinze l W: Kariesprävalenz und Fluoridverfiigbar-  
keit -  Ergebnisse und Schluss folgerungen aus 
der ostdeutschen Fluoridierimgss tudie . Z Sto-  
matol 1996;93, in press.

Marthaler TM: Caries status in Europe and predic 
tions o f future trends. Caries  Res 1990a;24:3 81— 
396.

Marthale rT M: Changes in the prevalence o f dental 
caries. How much can be attributed to changes 
in diet? Caries Res 1990b;24(suppl 1):3- 15.

Marthaler TM, Steiner M, Me nghini GD, Bandi A: 
Caries prevalence in Switzerland. Int Dent J
1994;44:393- 401.

Michee lis  W, Bauch J: Mundgesundheitszus tand 
und - verhalten in Ostdeutschland. IDZ Materi-  
aUenreihe, Cologne , Deutscher Ärzte- Verlag,
1993, vol 11.3.

Nadanovsky P: Sugar consumption and dental car
ies. Br Dent J 1994; 177:280.

Nadanovsky P, Sheiham A: The relative contribu
tion o f dental services to the changes and ge 
ographical variations in caries status o f 5-  and 
12- year- old children in England and Wales in 
the 1980s. Community Dent Health 1994;11: 
215- 223.

Nadanovsky P, Sheiham A: The relative contribution 
o f dental services to the changes in caries levels 
o f 12- year- old children in 18 industrialized 
countries in the 1970s and early 1980s. Commu
nity Dent Oral Epidemiol 1995;23:331- 339.

Naylor MN: Second International Conference on 
Declining Caries . Int De nt J I994;44(s uppll): 
363- 458.

Pieper K: Epidemiologische  Begle itunte rsuchun
gen zur Gruppenprophylaxe  1994. Bonn, 
Deutsche Arbeitsgemeinschaft für  Juge nd
zahnpflege eV (DAJ), 1995.

Rolla  G, 0ga rd  B: Reduction in caries incidence in 
Norway from 1970 to 1984 and some consider 
ations concerning the reasons for this phenom
enon; in Frank RM, O ’Hickey S (eds): Strategy 
for De ntal Caries Prevention in European 
Countries  According to Their Laws and Regu
lations. Oxford, IRL Press, 1987, pp 223- 229.

Sjogren K: Toothpaste Technique. Swed Dent J 
1995;suppl 110:1- 44.

Sreebny LM: Sugar availability, sugar consumption 
and dental caries. Community Dental Oral Epi
demiol 1982;10:1- 7.

Stephen KW, McCall DR, Hill is JI: Caries preva
lence in northern Scotland before, and 5 years 
after, water defluoridation. Br Dent J 1987; 163: 
324- 326.

WHO: Dental Caries Levels at 12 Years 1995. Oral 
Health Programme. Geneva, World Health Or 
ganization for Europe, 1994.

WHO- EURO: Health for All, Lis t o f Statistical In 
dicators. Copenhagen, World Health Organiza 
tion, Regional Office  for Europe, 1994.

WHO- EURO: Health for All, Statistical Data Base 
(Windows  version; diskette). Copenhagen, 
World Health Organization, Regional Office  
for Europe , 1995.

Williams  S: Conference o f Migration and Changing 
Patterns o f Oral Health, Cork 1994. Int Dent J 
1996;46, in press,

Woodward M, Walker ARP: Sugar consumption 
and dental caries: Evidence from 90 countries. 
Br Dent J 1994;176:297- 302.

Annotated References Pertaining to Tables 1-6

Regarding the surveys in Be lgium, the Netherlands, (Republic of) 
Ire land, Switzerland, the United Kingdom ancl all 5 Nordic countries, the 
reader is also referred to the papers put together in the proceedings o f the 
Second International Conference on Declining Caries. [Naylor 1994] .

A lbania

Assembled by V Vrbic: Surveys were limited to the capital, Tirana.

Bogdani M: Local study in Tirana. Report o f the Minis try o f Health of Albania.
Oral Health Care 1994.

Mölle r  IJ: Local Study in Tirana. WHO Rapport d ’une miss ion en Albanic. Co 
penhagen, WHO, Regional Office  for Europe, 1983.

A ustria
Assembled by W. Kiinzel.

Müller- Bruckschwaiger K, Lupert S, Städtler P: Zahnstatus von I2jährigen Ju 
gendlichen in Österreich. Z Stomatol 1995;92:413- 420.

Belarus
Assembled by W. Kiinze l.

Leous PA: Use o f oral health indicators  for determination o f future preventive 
strategies and the evaluation o f effectiveness. Stomatologiia (Mask) 1988;5; 
72- 75.

Belgium
Assembled by G. J. Truin and IC.G. König. Data arc available from the Flemish 

part o f the country, which comprises  around 60% of the total population.

Declerek D, Goffin G: Etude épide miologique  tie la pré valence de caries chez 
les écoliers  de 5 et 12 ans en Flandre, Rev Belge Mcd Dent 1992;47(2):9. 

Truin GJ, König KG, Bronkhors t EM: Caries prevalence in Belgium and the 
Netherlands. Int Dent J 1994;44:379- 385.

Croatia

Assembled by V Vrbic; data provided By Z. Rajic. Since (lie late eighties, super
vised toothbrushinghas  been carried oui up to 6 limes a year in many cities.

Vrbic V, et al.: Oral heal I h in SFR Yugoslavia in 1986. Community Dent Oral 
Epide miol 1988;16:286- 288,

De nta l Carie s  in Europe Car ie s  Res  237- 255 253



Czech Republic 

Assembled by W. Künzel.
Krejsa 0 , Mrklas L: Caries experience o f 5- and 12- year- old children in the 

Czech Republic in 1987 and 1993 (abstract). Caries Res 1995;29:300,

Denmark 
Assembled by F. R. von der Fehr

Von der Fehr FR: Caries prevalence in the Nordic countries. Int Dent J 1994;44: 

371- 378.

Estonia 
Assembled by W Kiinzel.

Finland 
Assembled by F. R. von der Fehr.

Von der Fehr FR: Caries prevalence in the Nordic countries. Int Dent J 1994;44: 
371- 378.

France
Assembled by T. M. Marthaler. The surveys of 1987 and 1991 were a jo int  effort 

o f the dental institutes of the universities. The French Union for Oral Health 
also carried out epidemiological studies independently.

Cahen PM, Obry- Musset AM, Grange D, Frank RM: Caries prevalence in 6-  to 
15- year- old French children based on the 1987 and 1991 national surveys. J 
Dent Res 1993;72:1581- 1587.

Hescot P, Bourgeois D, Berger M: International Collaborative Study o f Oral 
Health Outcomes. Lyon, Centre National de la Recherche Scientifique, 
1995.

Hescot P, Roland E: Dental Health in France 1993. Paris, French Union for Oral 
Health, 1994.

Germany
Assembled by W. Kiinzel. In 1989, a nationwide survey based on a random sam

ple was conducted in former Western Germany. The 1992 survey in Eastern 
Germany (the former German Democratic Republic) used the same metho
dology. In both surveys, 13- to 14- year- old children were examined, and the 
average DMFT for age 12 was obtained by extrapolation. Since then, the 
relatively independent states have started to set up their own statistics, fo 
cussing on ages 6, 9 and 12.

Borutta A, Kiinzel W, Spangenberg B, Heilemann KJ; Oraler Gesundheitszustand 
bei 8- , 9-  und 12- bis 13jährigen Kindern. International Collaborative Study of 
Oral Health Outcomes (ICS- II). DtschZahnärztl Z 1995;50:200- 203.

Ernst CP, Briseno J, Seifert B: Oral health mass screening o f German army 
recruits. Caries Res I994;28:217.

Geiger L, Kiinzel W: Kariesprävalenz und Sanierungsgrad deutscher und aus 
ländischer Schulkinder in Bielefeld 1994. Oralprophylaxe 1995;17:12- 16. 

Kiinzel W: Kariesprävalenz und Fluoridverfiigbarkeit-  Ergebnisse und Schluss 
folgerungen aus der ostdeutschen Fluoridierungsstudie. Z Stomatol 1996; 
93, in press.

Kiinzel W, Möller M: Präventionsbedingter Kariesrückgang in der jugendlichen 
Population Erfurts -  Ein Achtjahresvergleich. Dtsch Zahnärztl Z 1996;51: 
28- 34.

Micheelis W, Bauch J: Mundgesundheitszustand und - verhalten in Ostdeutsch
land. IDZ, Materialienreihe. Cologne, Deutscher Ärzte- Verlag, 1993, vol 11.3. 

Pieper K: Epidemiologische Begleituntersuchungen zur Gruppenprophylaxe
1994. Bonn, Deutsche Arbeitsgemeinschaft für Jugendzahnpflege eV, 1995. 

Van Steenkiste M, Peschek B, Vöckler B: Kariesbefall, Kariesmorbidität, Sanie-  
nmgsgrad und Vorkommen von Versiegelungen bei 12jährigen Schülern in 
Baden- Württemberg. Oralprophylaxe 1993;15:24- 28.

Greece

Assembled by T. M. Marthaler. The data were provided by Th. Athanassouli, 
Athens.

Athanassouli T, Koletsi- Kounari H, Mamai- Homata H, Panagopoulos  H: Oral 
health status o f adult population in  Athens, Greece. Community Dent Oral 
Epidemiol 1990;17:82- 84.

Athanassouli T, Mamai- Homata E, Panagopoulos  H, Koletsi- Kounari H, Apos-  
tolopoulos A: Dental caries changes between 1982 and 1991 in children aged 
6- 12 in Athens, Greece. Caries Res  1994;28:378- 382.

Megas BF, Athanassouli TN: Dental caries prevalence in the permanent teeth in 
Greek schoolchildren related to age, sex, urbanization and social status. 
Community Dent Health 1989;6:131- 137.

Salapata J, Blinkhom AS, Attwood D: Dental health o f 12- year- old children in 
Athens. Community Dent Oral Epide miol 1990;18:80- 81.

Zoitopoulos L, Athanassouli T, Gelbier S, Apostolopoulos A: Caries prevalence 
of5- year- old children in Athens and in London. Int JPediatr Dent 1996;6:3- 6.

Hungaiy  
Assembled by W. Kiinzel.

Czukor J: WHO epidemiologiai viszgalatokMagyarorszagon 1985- ben ¿s 1991-  
ben. Fogorv Sz 1994;87:233- 235.

Iceland 
Assembled by F. R. von der Fehr.

Von der Fehr FR: Caries prevalence in the Nordic countries. Int Dent J 1994;44: 
371- 378.

Ireland, Republic o f
Assembled by D. M. O’Mullane .

O ’Mullane  D, Whelton H: Caries prevalence in the Republic o f Ireland. Int Dent 
J 1994;44:387- 391,

Italy
Assembled by T .M. Marthaler. Since the data collection for the 1990 ORCA 

symposium, only local studies seem to have been carried out. L, Stvohmen-  
ger, Milan, Italy, provided data for the Venice and Lazio regions, and R. 
Ferro, Cittadella supplied those for the Venice region.

Ferro R, Smania Pa, Isola A: Prevalenza della carie dentale nella Regione  Veneto 
nel 1994 in una popolazione compresa fra i 4 ed 12 anni; in Ferro R (ed): 
Epidemiologia della Carie nella Regione  Veneto. ULSS N 15 -  Regione Ve
neto 1994.

Latvia
Assembled by W Kiinzel.

Lithuania
Assembled by W. Kiinzel.

Narbutate J: Dental status among 6- to 8- year- old children in Lithuania (ab
stract). 15th Congr Int Assoc Pediatr Dent. June 8- 11,1995, Goteborg.

Assembled by W Kiinzel.

Netherlands

Assembled by G. J. Truin and K. G. König. Data were from The Hague and 
Veenendaal (table 1), and The Hague, Midden Holland and Texel (table 2). 
The age groups 17 and 23 were subjects from 4 cities who were included in 
the national insurance scheme, which comprises 80% of the population 
(DMFT  provided by H. Kalsbeek), The adult statistics were based on a na 
tional random sample.

Kalsbeek H, Eijkman MAJ, Verrips GH (eds): Tandheelkundige hulp jeugdige  
verzekerden ziekenfondsverzekering (TJZ). Amsterdam, TNO Preventie en 
Gezondheid, ACTA, 1994.

Kalsbeek H, Verrips GH, Eijkman MAJ, Kicft JA: Change in caries prevalence 
in children and young adults o f different ethnic origin in the Netherlands 
between 1987 and 1993. Caries Res 1996;30, in press.

Truin GJ, König KG, Bronkhorst EM: Caries prevalence in Be lgium and the 
Netherlands. Int Dent J 1994;44:379- 385.
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Norway
As s e mble d by F. R. von der Fehr.

Eriksen HM, Berset GP, Hanse n BF, Bje rtness  E: Carie s  reduction among 35-  
year- old Os lo citizens  dur ing the  last decade . Caries  Res  1995;29:317.

Von de r  Fehr FR: Caries prevalence  in the Nordic  countr ie s , Int De nt J 1994 ;44: 
371- 378.

Hauge jorde n 0 :  Changing time  tre nd in caries  prevalence  in Norwe gian c h il
dren and adolescents . Community  De nt Ora l Epide miol 1994;22:220- 225,

Poland 
As s e mble d by W. Kunze l.

Szatko F, Boczkowski A: Skute cznos c opie ki s tomatologiczne j nad uczniami w 
wie ki 12- 13 lat. Zdrowie Publ 1992;11:557- 561,

Szatko F, Boczkowski A: Skute cznos c Sys te mu Opie ki Stomatologiczne j w 
Polsce. SzkolaZdrowiaP ubliczne go. Llodz, Ins titut Me dycyny Pracy, 1995.

Portugal

As s e mble d by T. M. Marthaler. T he  data we re  provide d by C. Me jia  Alme ida , 
Lis bon, Portugal, one o f the e xamine rs  in the Na tiona l Oral He alth Pa thfind 
ers Survey o f 1984 and 1990.

Romania
As s e mble d by V Vrbic; data provide d in part by  M. Rus u.

Petersen PE, Danila  I, Dalean A, Gr ivu 0 ,  Ionita  G, Pop M, Samolia  A: Ora l 
health status among s choolchildre n in  Roma nia  1992. Community  De nt 
Or a l Epide miol 1994;22:90- 93.

Russia 
As s e mble d by W. Kunze l.

Kuzm ina  E, Smirnova T, Vas ina S, Shaduntz A, Zim ina  V: De ntal caries  preva 
lence  in 12- year- old children liv ing  in var ious  dis tricts  o f Mos cow region 
(abstract). Caries  Res 1994;28:211- 212.

Le ons  PA: Use o f oral health indica tors  for  de te rmination o f future  preventive  
strategies and the evaluation o f  e ffectiveness . Stomatologiia  (Mos k) 1988;5: 
72- 75.

Serbia, FR Yugoslavia, Kosovo
As s e mble d by V Vrbic; data provide d by S. Re dze pagic , Pris tina.

Slovak Republic 
As s e mble d by W. Kunze l.

Takac L, Be llus  D, Mitrova E, Frankovic  K, Kondratova G, Psenickova I, Las  ova 

G: Projekt zdravia WHO do roku 2000- sucasna s ituacia a mise pre dpoklady 
v s tomatologii. Cesk Stomatol 1988;88:5- 9.

Slovenia
As s e mble d by V Vrbic. Mos t o f the  results  o f  the var ious  e pide miologica l s tud 

ies have been published.

Pre mik M: Oral health project and the qua lity  o f  life  o f Slovene  popula tion.
ZdravVar  1994;33:85- 90.

Vrbic V: Oral health status in popula t ion o f  R. Slove nia  in the years 1987 and
1993, Zdrav Var 1994;33:77- 84,

Vrbic V: The prevalence o f dental caries  in Slove nia in 1987 and 1993. Co m m u 
nity Dent Health 1995;12:39- 41,

Vrbic V: Oralno Zdravje  v Slove niji. Ljub lja na , Me dic ins ka  fakulte ta, 1995. 
Vrbic V, Homan D, Zavrsnik B: Ora l health in Slove nia. Community  Dent Oral 

Epide miol 1991;19:72- 73.

Spain

As s e mble d by T .M. Marthaler. T he  data were  provide d by E. Cuenca e Sala . 
National Oral Health Pathfinde r  Surveys  were  done  in 1985 and 1994.

Sweden 
As s e mble d by F. R, von der Fehr.

Von der Fehr FR: Carie s  prevalence  in the  Nordic  countries . Int  De nt J 1994;44: 

371- 378.

Switzerland
As s e mble d by T ,M. Marthale r . The national data regarding ages 7 and 12 are 

based on a nationwide  random sample . The adult s ample  was randomly se 
lected from the patient records  o f r andomly selected dental practices . In the 
Canton o f  Zur ich, the same 16 communitie s  in various  regions  o f the  canton 
were inves tigated in all years; the childre n were selected at random within 
the 16 communitie s .

Fe ldmann D, ITefti AF, De Crous az P, Mar thale r  T M, Hotz P, Me nghini GD, 
Vock P: Zahnkar ie s  (DMF T ) bei Erwachsenen in der Schwe iz 1988. 
Schwe iz Monats s chrZahnme d 1993;7:835- 843.

Me nghini GD, Ste iner M, Marthale r  T M, De  Crousaz P, He lfens te in U, Ba ndi A: 
Karie s be fall be i 7-  und 12jährigen Schüle rn in der Schwe iz. Res ultate  e iner 
landeswe iten Erhe bung 1987- 89. Schwe iz Monats s chrZahnme d 1994; 104: 

585- 597,
Ste ine r  M, Marthale r  T M, Bandi A, Me nghini G: Prävalenz der Milchzahnkar-  

ies in 16 Ge me inde n des Kantons  Zür ic h in den Jahren 1964 bis  1988, 
Schwe iz Mona ts s chrZahnme d 1991;101:738- 742.

Ste ine r  M, Me nghini GD, Mar thale r  T M, Bandi A: Zahnge s undhe it von dau 
e ransäss igen Schüle rn in 16 Zürche r  Landge me inde n im Jahre  1992, 
Schwe iz Monats s chr  Zahnme d. 1995;105:1403- 1411.

Ukraine
As s e mble d by W, Künze L Surveys  were made  in the capital, Kiev, and Sotschi,

Un ited Ki ngdo n i
As s e mble d by M.C , Downer,

Downe r  M: Caries  prevalence  in the Unite d Kingdom. Int De nt J 1994;44:365~~ 
370.

Downe r  MC: The 1993 National Survey o f Childre n’s Denial Health. Br it  De nt J 
1995;178:407- 412.

United States o f America
As s e mble d by J. Br ime lle , the National Ins titute  o f Dental Research, NIH. All 

results  are based on random samples  obtained on the national scalc, but 
there were  diffe rences  regarding the s ampling frames: 1985- 1986» survey o f 
employe d adults  in the USA; 1986- 1987, survey o f s choolchildre n in the 
USA, and 1988- 1991, a national hous e hold survey, the National He a lth and 
Nutr it ion Examination Survey (NHANES III), Examinations  were done  in 
mobile  e xamination centers. It mus t be noted that third molars  were not in 
c lude d in the DMF T  counts . M des ignates  teeth lost because o f disease; for 
adults  this  was  e ithe r caries or pe r iodontal disease» or both.

Brune lle  JA: Caries  Prevalence  in the US 1985- 1991 (manuscript presented nl 
the s ympos ium), National Ins titutes  o f Health, 1995.

Brune llc  JA, Carlos  JP: Recent trends in dental caries in US childre n and the 
e ffect o f  water fluor idation, J De nt Re s  1990;69(special issue ):723- 727, 

Kas te  LM, Se lwitz RH, Oldakows ki RJ, Br ime lle  JA, Winn DM, Brown LJ: 
Coronal caries in the pr imary and pe rmane nt dentition o f children 1- 17 years 
o f age: Unite d States, 1988- 1991. J De nt Res 1996;75(special is s ue ):63l-

641.
National Ce nte r  for He alth Statis tics : Plan and operation o f the Third National 

Health and Nutr it ion Examination Survey 1988- 94. Vital Health Stat 1994; 
1:32,

Se lwitz RH, Winn DM, Kingman A, Zion GR: The prevalence ofdcnta l sealants  
in the US population: Findings  from N HAN ES  111, 1988- 1991. J Dent Res 
1996;75(spee ial issue):652~ 660.

Winn DM, Brune llc  JA, Se lwitz RH, Kaste  LM, Oklnkows ki RJ> Kingman A, 
Brown LJ: Coronal and root caries in the de ntition o f adults  in the  United 
States, 1988- 1991. J Dent Re s  1996;75(special issue): 642- 651.
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