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Introduction
According to the World Health Organization (WHO),

dental caries is a localized post-eruptive pathological pro-
cess of external origin, with a progressive, irreversible nature
and insufficiently clear aetiology (1). It affects hard dental
tissues where microorganisms act to cause their deminer-
alization, which consequently leads to the development of
cavity causing pain and, if not treated, tooth loss. Over the
years, studies have shown that tooth decay can be prevented
and controlled, but reliable epidemiological data on its dis-
tribution are a prerequisite which would allow the imple-
mentation of measures that could be used in caries preven-
tion (2). Since 1938, the DMF index has become a relevant
tool in monitoring of distribution trends concerning den-
tal caries; applied by the WHO in their assessment of oral
health, reflecting the intensity or frequency of dental car-
ies (3). Caries prevalence in the world has decreased in de-
veloped countries due to improved organization of dental
health care, available fluoride products, improved oral hy-
giene and higher awareness concerning caries occurrence (2,
4). Western and Northern European countries have record-
ed a decrease in caries, but in the countries of Fastern and
Central Europe caries has remained a public health prob-
lem (5, 6). The restructuring of organized dental health care,
years of insufficient preventative actions and the lack of pro-

Uvod

Prema definiciji Svjetske zdravstvene organizacije (SZO)
dentalni karijes je lokalni posteruptivni patoloski proces eg-
zogenog podrijetla, progredijentnog toka, ireverzibilne pri-
rode i nedovoljno razjasnjene etiologije (1). Zahvaca tvrda
zubna tkiva i uzrokuje njihovu demineralizaciju zbog djelo-
vanja mikroorganizama, $to posljedi¢no rezultira stvaranjem
supljine u zubu te uzrokuje bol, a ako se ne lijei, prijeti i gu-
bitak zuba. Dosadasnja istrazivanja pokazala su da je karijes
moguce prevenirati i kontrolirati, a da bi se primijenile mje-
re za prevenciju, potrebni su pouzdani epidemioloski podat-
ci o njegovoj distribuciji (2). Od 1938. godine KEP indeks
postaje relevantan u pracenju distribucijskih trendova karije-
sa kojima se SZO koristi u svojoj procjeni oralnoga zdravlja,
a pokazuje intenzitet, odnosno ucestalost karijesa (3). Pre-
valencija karijesa u svijetu biljezi pad u razvijenim zemljama
zbog bolje organizacije dentalne zdravstvene zastite, dostu-
pnosti fluoridnih preparata, poboljsanja oralne higijene i bo-
lje svijesti o nastanku karijesa (2,4). Zapadne i sjeverne eu-
ropske zemlje biljeze trend smanjenja karijesa, a u drzavama
isto¢ne i srednje Europe ostaje i dalje javnozdravstveni pro-
blem (5, 6). Reorganizacija dentalne zdravstvene zastite te
dugogodisnji nedostatak preventivnih postupaka i promoci-
je oralnoga zdravlja razlozi su koji su Hrvatsku svrstali u ze-
mlje s visokim KEP indeksom. Prelazak specijalista djecje i
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preventivne dentalne medicine u polivalentnu dentalnome-
dicinsku djelatnost, rezultirao je gubitkom sustavne skrbi o
oralnome zdravlju, odnosno pracenja i prevencije dentalnog
karijesa kod djece. Prije su se Hrvatskoj povremeno provo-
dila istrazivanja o epidemiologiji dentalnog karijesa, a obu-
hvacala su skupine razli¢ite dobi u pojedinim gradovima i
podrugjima te su upozoravala na veliku aktivnost/pojavnost
karijesa i nekonzistentnost podataka. Jedinstvena baza poda-
taka o KEP indeksu u Hrvatskoj dosad nije postojala, a po-
datci koje SZO ima o KEP/kepu u Republici Hrvatskoj te-
melje se na objavljenim znanstvenim radovima (7).

Svrha je ovoga rada prikazati kretanje vrijednosti KEP/
kep indeksa u Republici Hrvatskoj (RH) na temelju priku-
pljenih i sazetih podataka o epidemiologiji zubnog karijesa
objavljenih u literaturi posljednjih trideset godina te ih uspo-
rediti s drugim europskim zemljama. Takoder ¢e se predloziti
planovi i ciljevi koji su usmjereni prema provodenju preven-
cije karijesa, smanjenju KEP indeksa i poboljsanju oralno-
ga zdravlja te predstaviti podatci o KEP-u iz baze podataka
Hrvatskoga zavoda za zdravstveno osiguranje od 2013. do
2015. godine.

Materijal i metode

Podatci su prikupljeni pretrazivanjem baze podataka u
Pub Medu i Google Scholaru. U elektroni¢kom pretrazivanju
koristili smo se sljedec¢im kljuénim rijecima: dental caries, pre-
valence, DMFT, Croatia. Provjereni su svi dobiveni rezultati te
su odabrani objavljeni radovi i ¢lanci vezani za pretrazene po-
datke u razdoblju od 1985. do 2015. godine koji su sadrzava-
li podatke o karijesu djece i odraslih. S namjerom je izabrana
djecja populacija u dobi od 5 do 6 godina te 12 godina, jer su
to preporucene dobne skupine kojima se SZO koristi za pra-
¢enje oralnoga zdravlja (8). Podatci o KEP indeksu u RH od
2013. do 2015. godine dobiveni su prikupljanjem podataka o
dentalnom statusu, a utvrdivao se tijekom klinickog pregleda
u ordinacijama dentalne medicine koje imaju sklopljene ugo-
vore s Hrvatskim zavodom za zdravstveno osiguranje/ugovor-
ni subjekti HZZO-a (9). Pregledi i dentalni statusi biljezili
su se u sklopu Centralnoga zdravstvenog informacijskog su-
stava Republike Hrvatske (CEZIH), a podatci su objavljeni
na internetskoj stranici Ministarstva zdravlja u srpnju 2015.
Dentalni karijes kod djece i prikaz trazenih podataka te uce-
stalost i ozbiljnost bolesti izneseni su s pomoc¢u standardnih
epidemioloskih indikatora, KEP-a (broj karioznih, izvadenih
i plombiranih zuba u mlije¢noj denticiji) i kep indeksa (broj
karioznih, izvadenih i plombiranih zuba u trajnoj denticiji)
(8). Rezultati pretrazivanja obradeni su u programu Micro-
soft Access 2.0. te su prikazani graficki.

Rezultati

Karijes kod Sestogodisnjaka
Pregledom literature o prevalenciji karijesa kod $estogo-
di$njaka zapazene su visoke vrijednosti KEP/kep indeksa i

mali udjel djece bez karijesa. U gradu Zagrebu se, od 1985.

KEP indeks u Hrvatskoj i u Europi

motional oral health campaigns are the reasons why Croa-
tia has been listed among countries with a high DMF index.
The transition of paediatric dentists into the system of poly-
valent dental care practice has led to the downfall of the sys-
tematic oral health care, i.c., the monitoring and dental car-
ies prevention in children in Croatia. Earlier studies, which
were conducted in Croatia, relating to the epidemiology of
dental caries were sporadic, covering various age groups in
individual cities and regions of Croatia, indicating intensi-
fied expansion of dental caries with, however, inconsistent
data. A uniform database of the DMF index has not yet
been developed in Croatia, while the DMF data for Croatia
presented by WHO have been based on the data obtained
from published scientific papers (7).

The objective of this paper was to show the trends in the
DMEF index in Croatia, based on the data collected and sum-
marized relating to the epidemiology of dental caries, found
in the literature published in the last thirty years and in com-
parison with other European countries. Plans and goals will
be presented also, aiming at the implementation of caries
prevention, the DMF reduction and the improvement of
oral health. Moreover, we will show the DMF index related
data, kept in the database of the Croatian Health Insurance
Fund, collected in the period from 2013 to 2015.

Methods and materials

Data were collected through search in Pub Med and
Google Scholar databases. The following key words were used
in the electronic search: dental caries, prevalence, DME Cro-
atia. All search results were checked; papers and articles pub-
lished relating to the searched data in the period from 1985 to
2015 were selected, giving the information on caries in chil-
dren and caries in adults. Our intention was to select the chil-
dren population of 5 to G-year olds and of 12-year olds as
recommended age groups used for oral health surveillance by
WHO (8). For the period from 2013 to 2015, the DMF index
data for Croatia were obtained by retrieving dental status da-
ta collected during clinical examinations carried out by dental
practitioners who had signed the contracts with the Croatian
Health Insurance Fund (9). Clinical examinations and status
of the teeth were recorded in the Central Health Information
System of Croatia (CEZIH) and the data were published on
the website of the Ministry of Health in July 2015. Regarding
dental caries among children and presentation of searched da-
ta, the prevalence and severity of disease was reported in terms
of the standard epidemiological indicators, DMF (number of
decayed, missing due to caries and filled teeth in the primary
dentition) and dmft index (number of Decayed, Missing due
to caries, and Filled Teeth in the permanent dentition)(8). The
statistical analysis of the resulting data was made and present-
ed via graphs in Microsoft Access 2.0.

Results

Caries in 6-Year-Old Children

A review of the literature on the prevalence of dental car-
ies among 6-year-old children has shown high DMF index
figures and a small proportion of children without caries. In
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do 1992. godine tijekom provodenja programa preventive
karijesa (dvanaestogodisnje iskustvo; od 1980. do 1992. go-
dine), u vrti¢ima povecao postotak Sestogodisnjaka bez kari-
jesa sa 16 na 27 posto, a vrijednost kep indeksa pala je s 5,9
na 4,4 (10). U istraZivanju provedenom 1994. godine u za-
grebackim vrti¢ima zabiljezeno je 9,4 posto Sestogodisnjaka
bez karijesa, $to govori u prilog porastu prevalencije karijesa
u odnosu na ranije godine (11). U istrazivanju provedenom
1997. u gradu Zaboku, kako bi se procijenio utjecaj ratnih
uvjeta na stanje oralne higijene, kep indeks Sestogodisnjaka
bio je 6 (12). Sljede¢ih godina i dalje se uocava trend pora-
sta prevalencije karijesa zbog neprovodenja preventivne den-
talne zastite. U razdoblju od 2008. do 2009. godine podat-
ci prikupljeni medu djecom u Primorskoj-goranskoj zupaniji
pokazuju vrijednosti kep indeksa 4,68 i znatan udjel djece s
karijesom (74,5 %) (13). Pregled djece od 6 godina u gra-
du Rijeci od rujna 2012. do svibnja 2013. godine, pokazao
je kep indeks od 3,68 i 22 posto djece bez karijesa (14) (slika
1., slika 2.). KEP indeks kod Sestogodis$njaka koji je zabilje-
zen u CEZIH-u od 2013. do 2015. godine bio je 4,14. Naj-
manji KEP indeks u toj dobi zabiljezen je u Medimurskoj
(3,25) i Viroviticko-podravskoj Zupaniji (3,10), a najveéi u
Sisacko-moslavackoj (5,77) i Licko-senjskoj zupaniji (5,65)
(15) (tablica 1.).

Tablica 1. KEP indeks prema podatcima CEZIH-a

DMF Index in Croatia and Europe

the period from 1985 to 1992, as a result of the implemen-
tation of the preventative dental caries programme (twelve
years experience; from 1980 to 1992) in kindergartens in the
city of Zagreb, the percentage of 6-year-old caries-free chil-
dren increased from 16 to 27 %, while the value of the dmft
index decreased from 5.9 to 4.4 (10). In the study conduct-
ed in 1994 also in Zagreb kindergartens, 9.4 % of 6-year-old
children without caries was recorded, which indicates the in-
creasing prevalence of dental caries in comparison to previ-
ous years (11). In the survey conducted in 1997 in the town
of Zabok, to assess the impact of war life circumstances on
oral hygiene, the dmft index of 6-year-old children was 6
(12). In the following years, the trend of increasing dental
caries prevalence continued, reflecting the absence of preven-
tive dental care campaigns. In the period from 2008 to 2009,
the data collected among 6 year-old school children in the
Primorsko-Goranska County showed the dmft index of 4.68
and a significant proportion of children with caries (74.5 %)
(13). Clinical examinations of 6 year-old children in the city
of Rijeka, carried out from September 2012 to May 2013,
showed dmft of 3.68 and 22 % of caries-free children (14)
(Figure 1, Figure 2). The DMF index in 6 year-old children
registered in the Central Health Information System, for the
period from 2013 to 2015, was 4.14. The lowest DMF in-
dex was recorded in the Medimurje County (3.25) and the
Viroviti¢ko-Podravska County (3.10) and the highest in the
Sisacko-Moslavacka County (5.77) and the Licko-Senjska
County (5.65) (15), Table 1.

Table1  DMFT index according to Central Health Information System
Dobna skupina ® Age Group Drzava/Regija ® Country/Area KEP ¢ DMF Godina ® Year
Hrvatska ¢ Croatia 4.14
. Medimurska Zupanija ® Medimurska County 3.25
66523:1(1;1:1 Virovititko-podravska Zupanija ¢ Viroviticko-Podravska County 3.1

Sisacko-moslavacka Zupanija * Sisacko-Moslavacka County 5.77 2013-2015*

Licko-senjska zupanija  Licko-Senjska County 5.65

12 godina ® 12 Year Old Hrvatska ® Croatia 4.18

18-65 godina * 18-65 Year Old | Hrvatska ® Croatia 12,5

*CEZIH- Centralni zdravstveni informacijski sustav Hrvatske

Karijes kod dvanaestogodisnjaka

Godine 1985. karijes je kod dvanaestogodi$njaka bio
5,9 (16). Zahvaljuju¢i programima edukacije o oralnome
zdravlju koji su se provodili u $kolama i dje¢jim vrti¢ima te
zbog redovite fluoridacije poboljsala se oralna higijena, $to
je rezultiralo smanjenjem KEP indeksa tijekom godina. Od
1985. trend je smanjenja KEP indeksa, pa je tako 1986. u
istrazivanju provedenom u gradu Zagrebu iznosio 4,6 (17).
Do 1990. godine smanjio se na 3,4. Najvece poboljsanje po-
stignuto je 1991. godine kada je KEP indeks bio 2,6 (16).
Visoke vrijednosti KEP indeksa (4.1) zabiljezene su 1997.
godine u studiji provedenoj medu dvanaestogodi$njacima u
gradu Zaboku (12). Promjene u sustavu zdravstvene zati-
te i ratno razdoblje uzrokovali su rast KEP indeksa, pa je u
1999. iznosio 3,5 (16). U istrazivanju provedenom u Siben-
skoj-kninskoj Zupaniji u 2003. godini bio je 3,85 (18). Od

Caries in 12-Year-0Old Children

In 1985, the DMF index of 12-year-old children was
5.9 (16). Years of educational and oral health programmes,
which were conducted in schools and kindergartens and reg-
ular tooth fluoridation resulted in an improved oral hygiene
and decreased DMF index through the years. From 1985,
DMF’s declining trend continued, in such a way that the
1986 survey conducted in the city of Zagreb showed it at 4.6
(17). By 1990, DMF decreased to 3.4. The highest improve-
ment results were achieved in 1991 when the DMF index
was 2.6 (16). In 1997, the high DMF value (4.1) was noted
in the study performed in the town of Zabok among 12 year-
old children (12). In 1999, it amounted to 3.5 and it has
been observed that changes in the health care system and the
war period have led to the increase in the DMF index (16).
In the survey conducted in the Sibensko-kninska County in
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Slika 1. Postotak 3estogodisnjaka bez karijesa
Figure 1 Percentage of 6 year-old caries free children
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Slika 2. Kep indeks kod 3estogodisnjaka
Figure 2 dmft index in 6 year-old children
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Slika3.  KEP indeks kod dvanaestogodisnjaka
Figure 3 DMFT index in 12 year-old children
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Slika 4. Prikaz promjena u kretanju KEP indeksa kod dvanaestogodisnjaka u

europskim zemljama
Figure 4 Trends in DMFT scores in 12 year-old children in European coun

Slika 5. RR za karijes u zemljama europske regije prema SZ0-u
Figure 5 RR caries according to the countries of the Euro region
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2003. godine pa do 2015. i dalje se prati trend povecanja ko-
ji je, u istrazivanju provedenom medu $kolskom djecom u
Zagrebu u razdoblju od 2009. do 2010. godine, bio 4,8 (19)
(slika 3.). U istrazivanju provedenom medu djecom s potes-
ko¢ama u razvoju i zdravom djecom u dobi od 3 do 17 go-
dina u gradu Rijeci, prosjecna vrijednost KEP-a bila je 6,39
kod djece s poteskoama u razvoju, a 4,76 kod zdravih dje-
¢aka i djevojcica (20). Prema podatcima CEZIH-a u Hrvat-
skoj je od 2013. do 2015. godine KEP indeks kod djece do
12 godina iznosio 4,18 (15) (tablica 1.).

Karijes kod odrasle populacije
Prema istrazivanju koje je 1986. godine provedeno u gra-

du Zagrebu, kod odraslih u dobi od 35 do 44 godine KEP
indeks bio je 16,2, a u najstarijoj dobnoj skupini (viSe od 64
godine) iznosio je 20 (17). Godine 2003. u uzorku odrasle
populacije (35 — 44 godine) u Sibensko-kninskoj Zupaniji
KEP indeks iznosio je 21,7, a kod starije populacije (65 —74
godina) 23,7 (18). U istrazivanju provedenom na uzorku no-
vaka Hrvatske vojske u dobi od 19 do 27 godina, vrijednost
KEP-abila je 7,76 (21). Drugo istrazivanje koje je provedeno
2004. godine, takoder na uzorku vojnika ro¢nika u ¢etirima
hrvatskim regijama (dob 18 —28 godina), pokazalo je visoke
vrijednosti KEP-a (8,6) (22). Godine 2010. vrijednost KEP-
a za ispitivanu populaciju u dobi od 18 do 65 godina u gra-
du Kninu bila je 17,3 (23). Procjenom dentalnoga i oralno-
ga zdravlja starije populacije u dobi od 58 do 99 godina koji
su bili u institucijskoj skrbi grada Zagreba, zabiljezeni KEP
indeks iznosio je 27 (24) (tablica 2.). Prosje¢ni KEP indeks
za odrasloga gradanina Hrvatske, prema podatcima CEZIH-
a, iznosi 12,5 (tablica 1.). Kod Zena je njegova vrijednost ve-
¢a—13,2 (15).

DMF Index in Croatia and Europe

the 2003, the index was at 3.85 (18). From 2003 until 2015,
the increase in caries prevalence could still be noted and the
study conducted among school children in the city of Za-
greb in the period from 2009 to 2010 showed it at 4.8 (19)
(Figure 3). The study conducted among disabled and healthy
children aged 3-17 years in the city of Rijeka showed the av-
erage DMF index score of 6.39 for disabled children and
4.76 for healthy children (20).

According to the Central Health Information System of
Croatia, in the period from 2013 to 2015, the DMF index of
children under 12 years was 4.18 (15) (Table 1).

Caries in Adults

According to the survey conducted in the city of Zagreb
in 1986 among 35-44 year-old adults, the DMF index was
16.2, while the DMF value in the oldest age group (over 64
years) was 20 (17). In 2003, the sample of 35-44 year-old
population of the Sibensko-Kninska County had the DMF
value of 21.7 while the elderly population (65-74) had it
at 23.7 (18). The survey conducted among Croatian army
recruits aged 19-27 years, showed the DMF value of 7.76
(21). Another study, conducted in 2004, also among army
recruits in four Croatian regions (18-28 years old) showed
high DMF value (8.6) (22). In 2010, the DMF index of 18-
65 years old subjects in the town of Knin was 17.3 (23).
The assessment of oral health among institutionalised elderly
subjects in the city of Zagreb, in the 58-99 years age group,
showed the DMF index value of 27 (24) (Table 2). Accord-
ing to the Central Health Information System, the average
DMEF index for adult Croatian citizens was 12.5 (Table 1).
In the female population, it had a higher value of 13.2 (15).

Tablica 2. KEP indeks kod odrasle populacije Dobna skupina * Age Group KEP « DMFT Godina ® Year
Table2  DMFT index in adults
35-44 16.2
19861
>64 20
35-44 21.7
4 20032
'grad Zagreb (17) © city of Zagreb (17), 2Sibensko-kninska 05-7 23.7
zupanija (18) ¢ Sibensko-Kninska County (18), 3vojni centri u 18-28 8.6 20043
Puli, Sinju, Koprivnici, Pozegi (22) ® military training camps in
Pula, Sinj, Koprivnica, Pozega (22), “grad Knin (23) ¢ town of 18-65 17.3 2010*
Knin (23), >vojni centar u Koprivnici (21) ® military training 19-27 7.76 nas
camp in Koprivnica (21), Sgrad Zagreb (24) * city of Zagreb (24)
n.a.-not available 58-99 27 n.a’
Rasprava Discussion

Prema podatcima SZO-a, od 60 do 90 posto skolske dje-
ce i velika ve¢ina odraslih imala je karijes, $to upucuje na
njegovu rasprostranjenost i javnozdravstveni problem koji se
pojavljuje u vecini industrijaliziranih zemalja (25). Djeca u
dobi od 5 do 6 godina interesna su skupina zbog karijesa ko-
ji se pojavjuje u mlije¢noj denticiji i promjena koje nastaju u
kra¢em razdoblju u odnosu na trajnu denticiju kod djece sta-
rije dobi. Dvanaestogodisnjaci su osobito vazna dobna skupi-
na jer ih se moze pouzdano pratiti tijekom skolovanja tako da

According to the WHO Report, dental caries affects 60-
90 % of schoolchildren and the vast majority of adults, indi-
cating how massive the extent of this public health problem
actually is so that it emerges in the majority of industrialized
countries (25). Children population from 5 to 6 year-old are
of interest in relation to caries levels in the primary denti-
tion, which may exhibit changes over a shorter timespan than
in the permanent dentition at ages. Twelve-year old children
are a particularly important age group because reliable data
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su i odabrani kao globalna dobna skupina kojom se SZO ko-
risti za pracenje i nadzor trendova bolesti u svijetu. Iskustva
zapadnoeuropskih zemalja pokazala su da su $kole znacaj-
ne platforme za kontrolu oralnoga zdravlja djece i relevantni
pokazatelji promicanja zdravlja usne Supljine (5). Primjer su
skandinavske zemlje koje imaju dugogodi$nju praksu skol-
ske dentalnozdravstvene zastite za svu djecu i mladez do 18
godina (26). U Danskoj je jos od 1911. godine uspostavlje-
na preventivna i kurativna dentalna zdravstvena zastita ko-
ja se uglavnom provodila u skolskim klinikama. Od tada se
provode i aktivnosti koje su se usmjerile na skolu i obitelji te
promocije zdravlja u skoli i lokalnoj zajednici (27). Sustavna
skrb o oralnome zdravlju u skandinavskim zemljama u ko-
nacnici je rezultirala niskim vrijednostima KEP indeksa kod
dvanestogodisnjaka u Danskoj (0,6), Svedskoj (0,8) i Nor-
veskoj (1,7). Hrvatska je imala trend smanjenja KEP indek-
sa kod dvanaestogodisnjaka koji se pratio od 1985. do 1991.
godine kada je i postignut jedan od ciljeva koji su 1981. go-
dine SZO i FDI postavili za 2000. godinu — da dvanaesto-
godisnjaci ne bi smjeli imati vise od tri karijesa, tri izvadena
i tri plombirana zuba (28). Od 1991. pa do danas Hrvatska
je, zbog visokoga KEP indeksa (4,18) daleko od cilja koji je
§ZO postavila za 2020. godinu kao dio Health21 Policyja za
Europu (KEP indeks kod dvanaestogodisnjaka u prosjeku ne
vedi od 1,5 i najmanje 80 % Sestogodisnjaka bez karijesa) (5,
29). Pratedi prevalenciju karijesa u visoko industrijaliziranim
zemljama, Kunzel isti¢e podjelu europskih zemalja na dvi-
je regije: na zapadnu europsku regiju (niskorizi¢ne zemlje) s
prosje¢nim KEP indeksom od 1,7 i 40 posto dvanaestogo-
disnjaka bez karijesa te isto¢nu europsku regiju (visokorizic-
ne zemlje) s KEP indeksom od 4,1 i 10 posto dvanaestogo-
di$njaka bez karijesa (30). U skladu s podjelom i podatcima
o KEP indeksu Hrvatska se ubraja u zemlje s visokom preva-
lencijom karijesa. Dostupni podatci iz baze podataka o oral-
nome zdravlju SZO-a pokazuju takoder velike vrijednosti
KEP indeksa u mnogim zemljama poput Bosne i Hercego-
vine — 4,2, Albanije — 3,7, Makedonije — 3,5, Poljske — 3,2
i Bugarske — 3,1 (7). Slika 4. prikazuje znacajno smanjenje
prevalencije karijesa kod dvanaestogodisnjaka u zapadnoeu-
ropskim zemaljama i odredena poboljSanja u isto¢nim eu-
ropskim drzavama posljednjih 30-ak godina, dok Hrvatska
zauzima posljedno mjesto s obrnutim trendom kretanja KEP
indeksa. Potrebno je istaknuti da direktna usporedba vrijed-
nosti KEP indeksa izmedu europskih zemalja nije primjere-
na upravo zato $to su podatci dobiveni razli¢itim metodolo-
gijama te prikupljeni u razlicitim razobljima (31). Takoder se
uocava sveukupan pozitivan trend u smanjenju karijesa, koji
je prikriven, i velikim nejednakostima medu odredenim ze-
mljama. Na primjer, Poljska ima iskustvo sa sporijim pobolj-
$anjem, $to se uocava i u ostalim isto¢noeuropskim zemlja-
ma, a moZe se objasniti promjenom u zdravstvenome sustavu
nastalom nakon ekonomskih i politickih promjena u Europi
(5,32). Naime, privatizacija u zdravstvenom sustavu rezulti-
rala je smanjenjem koristenja besplatne dentalne zdravstvene
zastite djece i odraslih te nemoguénoséu placanja privatnih
zdravstvenih usluga.

Prema Silveiri ,prosje¢an KEP indeks za europsku regiju
od 1973. do 2008. godine bio je 2,3, s kretanjem vrijedno-
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are accessible and trackable through the school system. For
these reasons, this age group has been chosen by WHO as a
global indicator age group for the global tracking and moni-
toring of disease trends. The experience of Western Europe-
an countries has shown that schools provide a significant plat-
form for the control of oral health in children and relevant
indicators for oral health promotion (5). Scandinavian coun-
tries are the example of a long-standing practice of dental care
service in schools, for all the children and youth up to the age
of 18 years (26). The preventive and curative dental health
care program was introduced in Denmark back in 1911 and
it was mainly carried out in school-based clinics. Since then
initiatives and activities have been implemented with the fo-
cus on schools and families and school and community ori-
ented health promotion (27). The systematic dental health
care in the Scandinavian countries has in the end given low
DMF figures for 12-year-olds in Denmark (0.6), Sweden
(0.8) and Norway (1.7). From 1985 to 1991, Croatia had a
decreasing trend in DMF of 12-year-old children, reaching
one of the joint WHO and FDI objectives set in 1981 for the
year 2000, for 12-year-old children, who should not have had
more than 3 carious teeth, 3 extracted and 3 filled teeth (28).
Since 1991 (to date) Croatia has remained far from the objec-
tives set by WHO for 2020 as part of the “Health21 Policy”
for Europe (on average no more than 1.5 DMF should be ob-
served in 12-year-olds and at least 80 % of 6-year-olds should
be caries free) (5, 29). Kunzel has followed caries trends in in-
dustrialized countries and has divided the countries of Eu-
rope in two European regions: the Western European region
(low-risk countries), with the DMF average of 1.7 and 40 %
caries-free 12-year-old children and the Eastern European re-
gion (high-risk countries) with 4.1 DMF and 10 % caries-free
12-year-old children (30). According to the mentioned divi-
sion and the DMF data, Croatia belongs to the countries with
high caries prevalence. The data from the available oral health
database kept by WHO also show high DMF index values
in many countries such as Bosnia and Herzegovina 4.2, Al-
bania 3.7, Macedonia, 3.5, Poland 3.2 and Bulgaria 3.1 (7).
Figure 4 shows a significant reduction in the prevalence of
dental caries in 12 year-olds in west European countries and
some improvements in Eastern European countries in the last
thirty years, but Croatia ranks last on the list with a reversed
DMF index trend. It should be noted that it is not appropri-
ate to make a direct comparison of the DMF scores among
individual European countries because of different method-
ologies and different periods used to obtain the data (31). In
addition, the overall positive trend in the reduction of dental
caries is concealed by considerable inequalities among certain
countries. For example, Poland has experienced a slower rate
of improvement, reflected also by other East European coun-
tries, which could be explained by changes in health systems
as a result of economic and political changes in Eastern Eu-
rope (5, 32). The privatization in the health system has led to
the diminished use of public dental care services among chil-
dren and adults and the inability to pay private health care.
According to Silveira, the average DMF index for the Eu-
ropean region from 1973 to 2008 was 2.3, ranging from 0.7
to 7.8 (33). He also pointed out that the majority of Western
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stiod 0,7 do 7,8 (33). Takoder navodi da veéina zapadnoeu-
ropskih zemalja ima manji relativni rizik (RR) u usporedbi s
prosjekom europske regije, a 24 europske zemlje imaju vri-
jednost vecu od prosjecne. Crna Gora i Srbija prve su dvi-
je zemlje s relativnim rizikom 3,4 i posljednje s rizikom koji
je 1,9 puta vedi od prosjeka. U zemlje s najmanjim rizikom
ubrajaju se Ujedinjeno Kraljevstvo, Njemacka i Danska (0,3)
(slika 5.). Pozitivan trend u smanjenju prevalencije karijesa
zabiljezen je u susjednoj Madarskoj i Sloveniji gdje je posti-
gnut nakon uvodenja preventivnih programa u skole i edu-
kacijama o oralnom zdravlju (34). Madarska je od 1980. do
2001. smanjila vrijednost KEP-a sa 6,6 na 3,3, a najve¢i ras-
pon u padu prevalencije karijesa zabiljezen je u Njemackoj i
Nizozemskoj (35). U Sloveniji se od 1987. do 1998. godine
postotak dvanaestogodisnjaka bez karijesa povecao sa 6 po-
sto na 40 posto, a KEP indeks se s 5,1 smanjio na 1,8 (36).
Hrvatska je bila dobar primjer kad je rije¢ o smanjenju pre-
valencije karijesa koji se dogodio nakon provodenja kontro-
lirane fluoridacije zuba kada je poboljsana oralna higijena,
ali su promjene u organizaciji primarne zdravstvene zastite i
politicki uvjeti nazalost doveli do gubitka kontinuiteta pre-
vencije, dok je Slovenija nastalim promjenama uspjela zadr-
zati i poboljsati preventivne postupke zahvaljujuci skolskoj
dentalnoj zdravstvenoj zastiti. Zemlje isto¢ne europske regije
takoder imaju velik postotak predskolske djece s karijesom,
u odnosu na zapadnoeuropske drzave (5,37). Nizozemska je
tijekom nacionalnog programa epidemioloskih istrazivanja
ocijenila program oralnozdravstvene edukacije u razdoblju
od 1965. do 1980. godine. Dobiveni rezultati pokazali su
smanjenje KEP-a kod Sestogodis$njaka s 18 na 6, te kod dva-
naestogodisnjaka s 9 na 4 (38). KEP indeks $estogodisnjaka
u Hrvatskoj, koji je u rasponu od 3,25 do 5,65, moze se pri-
pisati socijalno-ekonomskim uvjetima u pojedinim dijelovi-
ma zemlje, kao $to su razina edukacije i obiteljski prihodi kao
vaine odrednice u razvoju i napretku dentalnog karijesa (39,
40, 41). U Hrvatskoj se, osim smanjenih preventivnih mje-
ra i lodih socijalno-ekonomskih uvjeta, ne smiju zanemariti
ni potpuno novi trendovi u prehrani djece te iznimno visoka
ucestalost konzumiranja erozivnih napitaka.

Mnoge europske zemlje zabiljezile su pad prevalencije ka-
rijesa medu odraslima. Odrasla populacija u Hrvatskoj ima
visoke vrijednosti KEP-a, sa znac¢ajnim razlikama u odnosu
na dobne skupine. Tijekom 2003. i 2004. godine provede-
no je nacionalno istrazivanje u Madarskoj koje je pokazalo
visoke vrijednosti KEP indeksa (11,79 kod najmlade dobne
skupine i 21,0 kod starije populacije) te visoku vrijednost E-
parametra indeksa u svim dobnim skupinama (42). Martha-
ler navodi izrazito smanjenje prevalencije karijesa kod dva-
desetogodisnjih novaka u Svicarskoj kod kojih se od 1970.
do 1996. godine KEP indeks smanjio sa 16,0 na 4,8 (6). Po-
znato je da mnogobrojni socijalno-ekonomski i demograf-
ski ¢imbenici, kao $to su dob, spol, urbanizacija, ekonomski
uvjeti i drugo, utje¢u na oralni status i prevalenciju karijesa
(43, 44). Bonev i ostali objavili su podatke o KEP-u odrasle
populacije u Bugarskoj (17,7) koji govore u prilog tome da
vrijednosti KEP-a mogu znacajno varirati u odnosu na dob,
spol i opée zdravstveno stanje (45). Bego i ostali dosli su do
razlike u pojavnosti karijesa kod odraslih te su ustanovili vedi
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European countries have a lower relative risk (RR) compared
with the European region’s average, while 24 European coun-
tries have a rate of decay higher than the average for the region.
Montenegro and Serbia are the first two countries with a rela-
tive risk of 3.4 and the last with a risk that is 1.9 times higher
than the average. The countries with the lowest rates are Unit-
ed Kingdom, Germany and Denmark (0.3) (Figure 5).

The positive trend in the reduction of the dental caries
prevalence recorded in the neighbouring Hungary and Slo-
venia has been achieved via introduction of preventive school
programmes and oral health education programmes (34).
From 1980 to 2001, Hungary reduced DMF from 6.6 to 3.3,
while the highest extent of decrease in caries prevalence was
observed in Germany and in the Netherlands (35). In Slo-
venia, from 1987 to 1998, the percentage of caries free 12
year-old children was increased from 6 to 40 % while DMF
decreased from 5.1 to 1.8 (36). Croatia, for a while, was a
good example of reduced prevalence of dental caries, achieved
through controlled teeth fluoridation and improved oral hy-
giene, but changes in the organization of primary health care
and political circumstances contributed, unfortunately, to a
disruption in the continuity of preventive activities. On the
other hand, Slovenia, despite the changes, has managed to
maintain and improve prevention through oral health care
initiatives in schools. Countries in the Eastern European re-
gion, if compared to Western European countries, also show
high percentages of preschool children with caries (5, 37).
The Netherlands, through its national epidemiological stud-
ies programme, made the evaluation of the oral health educa-
tion programme for the period from 1965 to 1980. The re-
sults showed a decrease of the DMF index among 6 year-old
children from 18 to 6 and from 9 to 4 among 12 years old
children (38). The observed range of DMF values from 3.25
to 5.65 in 6-year-old children in Croatia can be attributed to
socio-economic conditions in individual parts of the country,
such as level of education and family income as important
factors for the development and progression of dental caries
(39, 40, 41). In addition to reduced preventive measures and
low socio-economic conditions, the new trends in the dietary
children’s habits and the extremely high consumption of ero-
sive drinks should not be neglected.

Many European countries have recorded a decrease in
caries prevalence among adults. The adult population in
Croatia was found to have high DMF values with consider-
able variations according to the age group. In 2003-2004 a
national survey conducted in Hungary showed variations in
the value of DMF index (11.79 in the youngest age group
and 21.0 in elderly people) and it was noticed that M-com-
ponent of the index had the highest value in all age groups
(42). Marthaler mentioned a significant reduction in the
prevalence of caries from 1970 to 1996, among 20 year-old
army recruits in Switzerland, with the DMF index decrease
from 16.0 to 4.8 (6). It is well known that numerous socio-
economic and demographic factors have an impact on the
oral status and dental caries prevalence such as age, gender,
urbanization, economic conditions and other (43, 44). Ac-
cording to the results shown by Bonev and al. on the DMF
index of adults in Bulgaria (17.7), it is evident that DMF val-
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KEP indeks kod zena negoli kod muskaraca, sto je u korela-
ciji sa sadas$njim podatcima u Hrvatskoj (18).

Iz svega navedenoga ocito je da je prijeko potrebno inte-
zivno djelovanje u praenju i promicanju oralnoga zdravlja u
Hrvatskoj. Ministarstvo zdravlja prihvatilo je u ozujku 2015.
Strateski plan promicanja i zastite oralnog zdravlja 2015~
2017. koji proizlazi iz Nacionalne strategije razvoja zdravstva
za razdoblje od 2012. do 2020. godine i klju¢ni je dokument
kojim se odreduju prioriteti u dentalnomedicinskoj zdrav-
stvenoj zatiti. Pokrenut je Nacionalni program prevencije
karijesa iz kojega slijede mnogobrojne aktivnosti sa sljede¢im
ciljevima: povecati postotak zdravih zuba kod 5-6 godisnja-
ka na 60 posto, smanjiti KEP indeks dvanaestogodisnjaka na
3,5, povecati primjenu fluoridacijskih i remineralizacijskih
preparata te poboljsati oralnohigijenske i prehrambene na-
vike cjelokupne populacije (46). Pracenje i prikupljanje po-
dataka o KEP indeksu u Hrvatskoj putem CEZIH-a iz pri-
marne zdravstvene zastite u posljednje dvije godine, te napori
koji se ulazu u pobolj$anje pouzdanosti i valjanosti podata-
ka, velik su napredak koji je usmjeren prema razvoju konzi-
stentne baze podataka o karijesu, odnosno o oralnome zdrav-
lju, $to je u svijetu godinama u fokusu istrazivackog interesa
u epidemiologiji karijesa. Svedska, Norveska i Danska pri-
mjer su zemalja koje su pocele prikupljati podatake o karijesu
na nacionalnoj razini na temelju javne dentalne zdravstvene
zastite, a do danas su razvile i dalje razvijaju vrijedne susta-
ve kako bi poboljsale kvalitetu podataka i utvrdile indikato-
re kvalitete u dentalnoj zdravstvenoj zastiti (47). U skladu s
tim, kako bi se postigli o¢ekivani rezultati, pred Hrvatskom
je mnogo rada u daljnjem razvoju kvalitetnog sustava pra-
¢enja oralnoga zdravlja i njegove zastite na temelju suradnje
mnogobrojnih sudionika u tom procesu, kao $to su Ministar-
stvo zdravlja, Hrvatski zavod za javno zdravstvo, Hrvatski za-
vod za zdravstveno osiguranje, studiji dentalne medicine i
provoditelji dentalne zdravstvene zastite.

Zakljuc¢ak

Podatci o KEP indeksu u Hrvatskoj pokazuju da je den-
talni karijes i dalje javnozdravstveni problem koji upozorava
da je potrebno djelovati kako na nacionalnoj tako i na regio-
nalnoj razini. Jedinstvena baza podataka o oralnom zdravlju,
odnosno KEP/kep indeksu i dobro razumijevanje ¢imbenika
u nastanku dentalnoga karijesa vazni su za odredivanje ciljeva
i planiranje preventivnih programa vezanih za oralno zdrav-
lje. Programi i akcije promicanja oralnoga zdravlja i preven-
cije karijesa koji se pocinju provoditi na nacionalnoj razini
trebali bi omoguditi promjene, upozoriti na vaznost preven-
tivnog djelovanja te potaknuti na revitalizaciju preventivne
dentalne zdravstvene zastite u predskolskoj i $kolskoj dobi.

Sukob interesa

Nije bilo sukoba interesa.
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ues can vary significantly depending on age, gender and gen-
eral health (45). Bego et al. have found the difference in the
incidence of dental caries in adults and higher DMF index
values in women than in men, which corresponds to the cur-
rent data in Croatia (18).

All the above-mentioned data show evidently that it is nec-
essary to intensify actions of control and promotion of oral
health in Croatia. In March 2015, the Ministry of Health ad-
opted the “2015-2017 Strategy Plan for the Promotion and Pro-
tection of Oral Health” derived from the “2012-2020 Nation-
al Strategy for Health” as a key document setting the priorities
of dental health care. The national programme for caries pre-
vention has been launched, setting in motion a great number
of activities with the following objectives: to increase the per-
centage of healthy teeth in 5-6 year-old children to 60 %, re-
duce the DMF index of 12-year-old children to 3.5, increase
the application of products for fluoridation and remineralisa-
tion and improve oral hygiene and dietary habits of the entire
population (46). The monitoring and creation of DMF da-
tabases in Croatia through CEZIH, based on primary health
care data obtained in the past two years and efforts invested in
improving the reliability and validity of data constitute a great
progress oriented towards the development of consistent caries
and oral health databases, contributing also to years of glob-
al research of the epidemiology of dental caries. Sweden, No-
way and Denmark are examples of countries that have begun
to collect DMF data at national level through public dental
health care programmes. They have developed and continue
to develop valuable systems to improve the quality of data and
identify indicators of quality in dental health care (47). Along
these lines, Croatia also needs to continue and intensify ef-
forts towards further development of the system of oral-health
monitoring and protection, in compliance with appropriate
quality standards, through cooperation of numerous partici-
pants such as the Ministry of Health, the Croatian Institute
of Public Health, the Croatian Health Insurance Fund, the
schools of dental medicine and providers of dental health care,
all with the aim to achieve the anticipated results.

Conclusion

The DMF index data in Croatia show that dental caries is
still a public health problem indicating that actions must be
taken at national and local level. The establishment of den-
tal health and DMF index databases and the appropriate un-
derstanding of factors that lead to occurrence of dental caries
are important for objectives to be set and preventive pro-
grammes to be planned in the domain of oral health. The im-
plementation of programmes and actions towards oral health
promotion and dental caries prevention, started at nation-
al level, should lead to changes and demonstrate the impor-
tance of preventative approach, encouraging also the revital-
ization of the preventive dental health care among pre-school
and school children.
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Abstract

Dental caries is the most common oral disease affecting all age groups and a major cause of tooth
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loss. Although a decrease in the prevalence of dental caries has been marked across the globe, in

many countries it has remained a major oral-health problem. Aim: The objective of this paper was
to show the trends in the DMF index in Croatia, compare it with European countries and present
further courses of action oriented towards promotion of oral health and decrease in caries preva-
lence. Material and Methods: The DMF index databases have been generated based on online da-
tabase searches for the period from 1985 to 2015. Results: Croatia is one of European countries
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with a high DMF index relating to 12-year old children (4.18). The experience of countries with a
low DMF index has shown that dental caries can be controlled through education and prevention
activities, which eventually lead to diminished financial costs, at individual and national level, im-
proving overall health and quality of life. Conclusion: Tracking and monitoring of oral health i.e.
dental caries need to be improved in terms of creation of data base systems on the prevalence of

dental caries, determining multi-factorial causes of its occurrence and with respect to the imple-

mentation of national oral-health prevention programs.
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