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Aim To investigate the prevalence of dental caries and 
treatment needs in schoolchildren aged 7-14 years from 
Zagreb.

Methods Dental examinations based on the World Health 
Organization criteria were performed on 1168 children in 
the period 2009-2010. The teeth were clinically examined 
with standard dental instruments using visual-tactile meth-
od under standard dental light. We recorded the clinical in-
dexes of decayed, missed, and filled teeth (DMFT and dmft; 
upper-case letters refer to permanent and lower-case let-
ters to primary teeth) and decayed, missed, and filled sur-
faces (DMFS), as well as the significant caries index (SiC).

Results The median DMFT and DMFS of all children were 
3 and 4, respectively. The median DMFT and DMFS of 12-
year-old children were 4 and 5, respectively. The highest 
median DMFT score of 7 was found among 14-year-old 
children. There was a significant difference between age 
groups (7-10 years and 11-14 years) in DMFT and DMFS. 
Among 8-year-old children, the median dmft index was 
the highest (5.5) and SiC index was 7.4. As far as the loca-
tion of caries on the surface of the first permanent molar 
is concerned, caries occurred mostly in the central occlusal 
surface (27.6%).

Conclusion Our results showed a high caries prevalence 
among schoolchildren in Zagreb, indicating a need for an 
extensive program of primary oral health care.
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Dental caries is a public health problem that affects pre-
school and high-school children throughout the world, 
leading to pain, chewing difficulties, speech problems, 
general health disorders, psychological problems, and 
lower quality of life (1-5). Although advanced preventive 
procedures significantly decrease the prevalence of caries 
in the population, fissure caries on occlusal surfaces and 
buccal/lingual surfaces is still a considerable problem (6). 
In permanent dentition, teeth with deep pits and fissures 
have a higher risk of caries than smooth tooth surfaces (7). 
Also, caries more frequently affects primary than perma-
nent teeth due to difference in enamel structure, lack of 
oral hygiene, or absence of preventive measures in oral 
health (8). Information on caries prevalence and severity 
represents the basis for caries prevention programs and in-
dicates treatment necessity in the population (9). Measures 
of caries prevalence are indexes of decayed (D), missed (M), 
and filled (F) permanent teeth (T) or surfaces (S), ie, DMFT 
and DMFS indexes, and decayed (d), missed (m), and filled 
(f ) primary teeth (t) or surfaces (s), ie, dmft and dmfs index-
es (10). Many reports have indicated that dental caries is 
decreasing in many European countries and the USA (7,11-
21). With a reduction of interproximal smooth surfaces car-
ies, an increased number of cases of occlusal caries inside 
pits and fissures was recorded (7). The risk of caries signifi-
cantly increases among adolescents with a high frequency 
of cariogenic snack consumption. It is also influenced by 
maternal socio-economic background and educational 
level (11), as well as dietary, hygienic, and other socio-eco-
nomic factors, which demonstrates the importance of pre-
ventive educational programs and a comprehensive caries 
prevention scheme for schoolchildren (12).

The aim of this study was to assess the caries prevalence 
in two primary schools in Zagreb using the indexes for de-
cayed, missed, and filled teeth/surfaces for primary and 
permanent teeth (DMFT, DMFS, dmft) and significant car-
ies index (SiC).

MethODs

The study was conducted in two primary schools in Za-
greb, Croatia, in 2009 and 2010. The two schools were se-
lected because of their location near the city center and 
proximity to each other (less than 1.5 km). According to 
the National Census 2001, 52% of residents of this city dis-
trict had high school education and 27% had college or 
university education (22-24). A total of 1168 children, 583 

male and 585 female, were examined for dental caries. 
The study was approved by the Ethics Committee of 

the School of Dental Medicine, in Zagreb, Croatia. The pro-
cedures and possible discomforts were explained to the 
children and their parents and an informed consent was 
obtained before the examination.

Oral examinations were performed by two specialists in 
pedodontics who had been validated two months be-
fore the examination. The inter-examiner reliability had a 
kappa value of 0.957 based on the examination of 20 chil-
dren of different ages. After having assessed the complet-
ed questionnaires with general information about each 
child, the examination started with prophylactic cleaning 
of all teeth surfaces in a dental unit using standard illu-
mination. Prophylactic cleaning was conducted using a 
slow rotating bristle brush on a micromotor (6000/min), 
with professional toothpaste Klint (Voco, Cuxhaven, Ger-
many). Teeth were rinsed with water and air, dried, and a 
dry working field was made using the saliva ejector and 
cotton rolls to isolate teeth from buccal/labial mucosa 
and tongue. Examinations for dental caries were con-
ducted using World Health Organization (WHO) criteria 
and procedures (25). All information was recorded on a 
specially printed form, including the name, age, address, 
school, date of examination, and dental record according 
to the WHO. The status of each tooth was coded using 
visual-tactile method for analysis. According to the WHO 
criteria, the dental status of primary teeth was coded with 
the letters from A to G (healthy tooth, filled, decayed, fis-
sure sealing, etc). Permanent teeth were coded with the 
numbers from 0-9 according to the WHO codes, with 0 
referring to “healthy,” 1 referring to “decayed,” etc (25). All 
examined teeth were included in the calculation of the fi-
nal SiC, DMFT, DMFS, and dmft indexes. The indexes were 
compared between the age groups, male and female 
participants, and with the WHO criteria (26,27), which 
were based on the examination of 12-year-old children. 
The first molars were thoroughly analyzed regarding the 
caries localization on tooth surface (mesial, central, or dis-
tal molar surface) and WHO criteria.

The indexes were calculated as follows:

DMFS: total number of decayed (D), missing/extracted (M), 
or filled (F) permanent teeth surfaces (S).

DMFT: total number of decayed (D), missing (M), or filled (F) 
permanent teeth (T).

DMFT/DMFS: the relative relationship between DMFT and 
DMFS.
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dmft: total number of decayed (d), missing (m) or filled (f ) 
primary teeth (t).

SiC: the mean DMFT for the third of the population with 
the highest caries scores.

Chi square test was used to study the association between 
the prevalence of dental caries and sex and age. Kruskal-
Wallis and Kolmogorov-Smirnov tests were also used. The 
Microsoft Office Excel 2007 for Windows (Microsoft Corpo-
ration, Redmond, WA, USA) was used for the entry of data 
on oral health status and for creating the charts. The data 
were statistically processed using SPSS 11.5 for Windows 
(SPSS Inc., Chicago, IL, USA).

ResuLts

A total of 1168 children was surveyed, 583 boys and 585 
girls, with the mean age of 10.8 ± 2.3 years. Boys and girls 
did not significantly differ in the number of permanent 

teeth at a value of α = 0.05 (P = 0.141) and in DMFT and 
DMFS (P > 0.05).

DMFT and DMFS increased with age (Figure 1). Children aged 
14 had a mean DMFT and DMFS of 7.2 and 10.2, and median 
of 7 and 8, respectively (web-extra material). Children aged 
12 had a mean DMFT and DMFS of 4.8 and 6.9, and median 
of 4 and 5, respectively. The Kruskal-Wallis test showed that 
older children (11-14 years) had a significantly higher DMFT 
(χ2 = 286.958 df = 1 P < 0.001) and DMFS (χ2 = 278.255 df = 1, 
P < 0.001) than younger children (7-10 years) (Table 1).

Kolmogorov-Smirnov test showed that both the original 
and transformed (logarithmic) values of DMFT and DMFS 
were not normally distributed. The DMFT and DMFS stan-
dard deviation had the same or even greater value than 
the arithmetic mean hence the use of arithmetic mean 
and standard deviation as descriptive indicators was not 
justified. Large variability in DMFT and DMFS was addition-
ally evident from the coefficient of quartile deviation (they 
exceed the value of 0.6). Still, mean values ± standard de-
viations were calculated for comparison of caries indexes 
with those from similar studies. The mean DMFT for age 
subgroup 7-10 years was 2.0 and for the age subgroup 11-
14 years it was 5.9, while the mean index of SiC for the age 

Figure 1.

Median number of decayed, missed, and filled teeth (DMFt) (circles), 
decayed, missed, and filled surfaces (DMFs) (squares) according to age 
(N = 1168).

taBLe 1. Decayed, missed, and filled teeth (DMFt) and decayed, missed, and filled surfaces (DMFs) indexes according to sex and age 
in schoolchildren in Zagreb

DMFt DMFs

No. (%) median coefficient of quartile deviation median coefficient of quartile deviation DMFt/DMFs  × 100

sex:
male  583 (49.9) 3.00 0.71 4.00 0.78 82.9
female  585 (50.1) 3.00 0.71 4.00 0.75 84.0
age (years):
7-10  551 (47.2) 2.00* 1.00 2.00** 1.00 88.7
11-14  617 (52.8) 5.00* 0.60 6.00** 0.60 79.6
Total 1168 (100.0) 3.00 0.71 4.00 0.78 83.4
*statistical significance (P < 0.001).

taBLe 2. Means and standard deviations of decayed, missed, 
and filled teeth (DMFt), decayed, missed, and filled surfaces 
(DMFs) and significant caries (siC) indexes according to sex 
and age in schoolchildren in Zagreb

N sIC DMFt DMFs DMFt/DMFs  × 100

sex:
male  583 4.1 ± 3.9 5.8 ± 6.4 82.9
female  585 4.0 ± 4.0 5.5 ± 6.6 84.0
age (years):
7-10  551  4.0 2.0 ± 1.7 2.5 ± 2.6 88.7
11-14  617 10.8 5.9 ± 4.5 8.4 ± 7.6 79.6
Total 1168  7.4 4.1 ± 4.0 5.6 ± 6.5 83.4

http://neuron.mefst.hr/docs/CMJ/issues/2011/52/6/dukic_web_extra.pdf
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subgroup 7-10 years was 4.0, and for the age subgroup 11-
14 years it was 10.8 (Table 2).

There were 52.4% of first permanent molars with caries on 
occlusal surface, and only 0.84% in which the caries ex-
panded to complete molar surface (mesial, occlusal, and 
distal) (Table 3). The caries occurred mostly in the central 
part of occlusal surface (27.6%) and it was mostly filled 
(26.9%) with tooth restoration (Table 4).

Missing (extracted) permanent teeth (M) were very rare in 
this population: of 1168 children, only 51 (4.3%) were miss-
ing 1, 2, 3, 4, or 5 permanent teeth, with mean M of 0.08. 
Filled teeth (F) were more common, with 40.9% of children 
having at least one filled tooth and a mean F of 1.1. Only 

24.0% of children had no caries (D), while 18.1% had one 
carious tooth, 15.2% had two carious teeth, 10.7% had three 
carious teeth, and 16.1% had four or more carious teeth. The 
number of carious teeth (D) increased with age (Figure 2).

There were 54.7% of all children with no caries on primary 
teeth, 8.7% with a single incident of caries, and 7.7% with 
two. There were 7.1% of children with one extracted pri-
mary tooth, 79.3% had no fillings, 9.8% only had one, 4.6% 
had two, and 6.3% had three or more.

DIsCussION

This study showed that our population neither reached the 
WHO goal for 2010 of DMFT in 12-year-olds below 1, nor 

taBLe 3. analysis of caries according to first permanent molar surface in schoolchildren in Zagreb

No. (%) of children with

Variable
without

caries
partial caries

(mesial, central, or distal)
complete caries

(mesial + central + distal) total χ2 test
sex:
male  638 (46.4)  723 (52.6) 13 (1.0) 1374 χ2 

2 = 0.432
P = 0.806female  574 (47.1)  634 (52.1)  9 (0.8) 1217

age:
7-10*  734 (51.9)  677 (47.8)  4 (0.3) 1415 χ2

2 = 41.294
P < 0.00111-14*  478 (40.6)  680 (57.8) 18 (1.5) 1176

7*   73 (57.9)   53 (42.1) -  126

χ2
7 = 66.526 

P < 0.001

8*  377 (56.3)  292 (43.6)  1 (0.1)  670
9*  175 (49.7)  177 (50.3) -  352
10*  109 (40.8)  155 (58.1)  3 (1.1)  267
11*  105 (47.3)  117 (52.7) -  222
12*  142 (45.8)  161 (51.9)  7 (2.2)  310
13*   82 (35.3)  143 (61.6)  7 (3)  232
14*  149 (36.2)  259 (62.9)  4 (0.9)  412
Total 1212 (46.8) 1357 (52.4) 22 (0.8) 2591
*statistical significance (P < 0.001).

taBLe 4. Detailed analysis of all first molar surfaces according 
to World health Organization (WhO) criteria (25)

No. (%) of teeth with caries on

WhO criteria

mesial 
molar 

surface

distal 
molar 

surface

central 
occlusal 
surface

Sound 4387 (93.9) 4515 (96.6) 1239 (26.5)
Decayed  134 (2.9)   57 (1.2) 1289 (27.6)
Filled, with decay   20 (0.4)   14 (0.3)  267 (5.7)
Filled, no decay   95 (2.0)   52 (1.1)  992 (21.2)
Missing, as a result of caries   17 (0.4)   17 (0.4)   17 (0.4)
Fissure sealant    0 (0)    0 (0)  852 (18.2)
Unerupted tooth (crown)   15 (0.3)   15 (0.3)   15 (0.3)
Not recorded    4 (0.08)    2 (0.04)    1 (0.02)
Total 4672 4672 4672

Figure 2.

average number of permanent teeth (rhombs) and average number 
of teeth with caries (squares) in children examined according to age 
(N = 1168).
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the one of below 3 for 2000 (26,27). The mean and median 
DMFT of children aged 12 years in our study was 4.8 and 
4, respectively. Epidemiological indexes this high could be 
explained by the lack of national preventive programs, in-
sufficient number of pediatric dentists in Croatia, and the 
lack of preventive and educational measures.

There are noticeable differences in the measured index-
es between this and other similar studies. In surveys con-
ducted between 1991 and 1995, the mean dmft in primary 
dentition in children aged 5-7 years ranged between 0.9 
and 8.5 (28). It was lowest in Spain (1.0 dmft) and Denmark 
(1.3 dmft). National mean dmft values below 2.0 were also 
reported in Finland, the Netherlands, and Norway (28). Ire-
land had the lowest mean dmft value of 0.9 (28). All of the 
mentioned countries had a lower mean dmft than this 
study, which was 5.0 for 7-year-old children.

The mean DMFT in the majority of countries was below 
3.0, and in the countries of North-Western Europe and the 
USA it was below 2.0 (29). However, other European popu-
lations, particularly those living in the Mediterranean area, 
had different results. Twelve-year-old Sicilian schoolchildren 
had the mean DMFT of 2.88 and their Sardinian peers of 2.4 
(11,12). Twelve-year-old Greek children had a DMFT from 
2.77 to 6.74, and parental education status, reason for vis-
iting a dentist, and oral hygiene were strong determinants 
for caries experience (13). Spain had the mean DMFT in 12-
year-old children of 1.33, with a goal to reduce it to below 
1.0 by 2015 (19,20). Another study from Spain showed the 
mean DMFT of 2.43 in 12-year-old immigrant children and 
0.99 in Spanish children (30). The mean DMFT in German 
8-9-year-olds was 0.7 and in Hungary it was 0.4 (21).

On the other hand, 12-year-olds in many countries had a 
mean DMFT higher than 3.0, such as Latvia (7.7), Poland 
(5.1), Ukraine (4.4), Hungary (4.3), Lithuania and Belarus 
(3.8), Russia (3.7), Romania, Portugal, and Bulgaria (28). Also, 
Bosnia and Herzegovina, Montenegro, and Kosovo report-
ed DMFT mean values above 3 (15-18). These results are 
similar to our mean DMFT of 4.8 in 12-year-old children. 
Considering the fact that this study was conducted in 
2009-2010, this leads to a conclusion that the situation in 
Zagreb is not satisfactory.

The SiC index is a reliable tool for studying children with 
a high risk of caries (31). In Italy (Sardinia), there was a de-
crease in the DMFT and SiC in the period from 1989 to 
2004 (32). The mean DMFT index decreased from 4.3 ± 3.1 
in 1989 to 0.8 ± 1.5 in 2004 and the SiC index decreased 

from 7.8 (1989) to 3.9 (2004). In our study, the SiC index 
was extremely high, 7.4. This result indicates a great need 
for thoroughly planed prevention and restoration of den-
tal caries in Croatia. However, the SiC index obtained in this 
study is indeed lower than that obtained in a 2008 study 
conducted in rural parts of Croatia on 301 children aged 
3-14 years (10.89) (33). This can indicate that in the past 
few years a better oral hygiene and sense of oral health has 
been accomplished. In the same study, the mean DMFT in 
children aged 11-14 years was 6.7, mean DMFS 11.82, and 
dmft in children aged 3-6 years was 7.7. These results show 
a slight improvement in oral hygiene, restoration, and pre-
vention in urban than in rural parts of Croatia. In a study 
that analyzed oral health in the capital cities of the former 
Yugoslavia in 1986, mean dmft in children aged 6 years was 
8.4 and mean DMFT 0.9 (34). Mean DMFT in 6-year-old chil-
dren was 0.8 and mean DMFT in 12-year-old children was 
5.7 (34). The study conducted in Zagreb in 1992 reported a 
mean DMFT of 2.48 and 3.75 in children aged 7-8 and 9-10 
years, respectively (35). Although these studies are 20-25 
years old, our results showed only limited improvement in 
oral indexes, which is unsatisfactory for such a long time 
period and indicates that all new preventive and restor-
ative measures have had limited effectiveness.

This study showed the importance of epidemiologi-
cal studies for caries prevention and maintenance of oral 
health. The percentage of children with one or more car-
ies lesions was too high considering the currently available 
preventive possibilities. The obtained DMFT and DMFS in-
dexes, in comparison with other countries, illustrate poor 
oral health, low oral hygiene, and unsatisfactory preven-
tion in Croatia, as well as a need to invest in modern pre-
ventive and therapeutic methods.

Funding This study is supported by the City Office for Health and War Veter-
ans of Zagreb, Croatia. It was performed within the research project “Preven-
tion of Early Caries in Children: Clinical Evaluation of Preventive Methods” 
No. 065-0653147-2056 approved by the Ministry of Science and Technology 
of the Republic of Croatia.

ethical approval received from the Ethics Committee of the Zagreb School 
of Dental Medicine.

Declaration of authorship WD was involved in formulation of the basic 
concept of this study, statistical analysis and writing of the manuscript; he 
substantially contributed to study conception and design as well as data 
acquisition, analysis, interpretation, critical revision, and final approval of the 
manuscript. BD was involved in clinical examinations of participants, data 
collection, arranging the tables, revising the manuscript, including transla-
tion and language style. OLD was involved in collection of the participants, 
designing the study, and managing the prevention project and manuscript 
preparation.

Competing interests All authors have completed the Unified Compet-
ing Interest form at www.icmje.org/coi_disclosure.pdf (available on re-
quest from the corresponding author) and declare: no support from 
any organization for the submitted work; no financial relationships 

www.icmje.org/coi_disclosure.pdf


DENTAL MEDICINE670 Croat Med J. 2011; 52: 665-71

www.cmj.hr

with any organizations that might have an interest in the submitted work in 
the previous 3 years; no other relationships or activities that could appear to 
have influenced the submitted work.

References

1 Ismail aI. Prevention of early childhood caries. Community Dent 

Oral epidemiol. 1998;26:49-61. Medline:9671200

2 Davies GN. early childhood caries – a synopsis. Community Dent 

Oral epidemiol. 1998;26:106-16. Medline:9671208

3 Rosenblatt a, Zarzar P. the prevalence of early childhood caries in 

12- to 36-month- old children in Recife, Brazil. asDC J Dent Child. 

2002;69:319-24, 236. Medline:12613320.

4 Filstrup sL, Briskie D, da Fonseca M, Lawrence L, Wandera 

a, Inglehart MR. early childhood caries and quality of life: 

child and parent perspectives. Pediatr Dent. 2003;25:431-40. 

Medline:14649606

5 sheiham a. Oral health, general health and quality of life. Bull 

World health Organ. 2005;83:644. Medline:16211151

6 Iijima Y, takagi O. In situ acid resistance of in vivo formed white 

spot lesions. Caries Res. 2000;34:388-94. Medline:11014905 

doi:10.1159/000016613

7 hicks MJ, Flaitz CM. epidemiology of dental caries in the pediatric 

and adolescent population: a review of past and current trends. J 

Clin Pediatr Dent. 1993;18:43-9. Medline:8110613

8 Chow LC, Vogel GL. enhancing remineralization. Oper Dent. 

2002;26 suppl 6:27-38.

9 Wyne ah. Caries prevalence, severity, and pattern in preschool 

children. J Contemp Dent Pract. 2008;9:24-31. Medline:18335116

10 National Caries Program-NIDR. the prevalence of dental caries 

in united states children, 1979-1980. NIh Publication No. 82-

2245;1981.

11 Pizzo G, Piscopo MR, Matranga D, Luparello M, Pizzo I, Giuliana 

G. Prevalence and socio-behavioral determinants of dental 

caries in sicilian schoolchildren. Med sci Monit. 2010;16:Ph83-9. 

Medline:20885361

12 Campus G, Lumbau a, Lai s, solinas G, Castiglia P. socio-economic 

and behavioural factors related to caries in twelve-year-old 

sardinian children. Caries Res. 2001;35:427-34. Medline:11799283 

doi:10.1159/000047486

13 Vadiakas G, Oulis CJ, tsinidou K, Mamai-homata e, 

Polychronopoulou a. socio- behavioural factors influencing 

oral health of 12 and 15 year old Greek adolescents. a national 

pathfinder survey. eur arch Paediatr Dent. 2011;12:139-45. 

Medline:21640058

14 Gatou t, Koletsi Kounari h, Mamai-homata e. Dental caries 

prevalence and treatment needs of 5- to 12-year-old children 

in relation to area-based income and immigrant background in 

Greece. Int Dent J. 2011;61:144-51. Medline:21692785 doi:10.1111/

j.1875-595X.2011.00031.x

15 Muratbegovic aa, Markovic N, Zukanovic a, Kobaslija s, Dragas 

Ms, Juric h. Oral health related to demographic features in 

Bosnian children aged six. Coll antropol. 2010;34:1027-33. 

Medline:20977098

16 Zukanovic a, Muratbegovic a, Kobaslija s, Markovic N, 

Ganibegovic M, Beslagic e. Relationships between socioeconomic 

backgrounds, caries associated microflora and caries experience 

in 12-year-olds in Bosnia and herzegovina in 2004. eur J Paediatr 

Dent. 2008;9:118-24. Medline:18844440

17 Djurickovic M, Ivanovic M. the state of oral health in children 

at the age of 12 in Montenegro [in serbian]. Vojnosanit Pregl. 

2011;68:550-5. Medline:21899174 doi:10.2298/VsP1107550D

18 Begzati a, Meqa K, siegenthaler D, Berisha M, Mautsch W. Dental 

health evaluation of children in Kosovo. eur J Dent. 2011;5:32-9. 

Medline:21228954

19 Bravo Pérez M, Casals Peidró e, Cortés Martinicorena FJ. Oral health 

survey of spain 2005 [in spanish]. RCOe. 2006;11:409-56.

20 Bravo M, Cortés J, Casals e, Llena C, almerich-silla JM, Cuenca e. 

Basic oral health goals for spain 2015/2020. Int Dent J. 2009;59:78-

82. Medline:19489286

21 Borutta a, Brauner K, hufnagl s, Marton s, Mavrodisz K, tarjan I. 

Oral health in 8-9 year-old children in saxony-anhalt (Germany) 

and in two hungarian cities (Budapest and Debrecen). Community 

Dent health. 2006;23:26-30. Medline:16555716

22 Croatian Bureau of statistics. Census 2011. available from: http://

www.dzs.hr/hrv_eng/publication/2011/sI-1441.pdf. accessed: 

October 15, 2011.

23 City Bureau for urban Planning and environmental Protection 

– statistics Department. Population, households and dwellings 

2001 [in Croatian]. available from: http://www1.zagreb.hr/

zgstat/documents/gradske_cetvrti_gz_stanovnistvo_kucan 

stvastanovi_2001/publikacija.pdf. accessed: October 15, 2011.

24 City Bureau for urban Planning and environmental Protection – 

statistics Department. Population of Zagreb according to sex and 

age, 2001 [in Croatian]. available from: http://www1.zagreb.hr/

zgstat/documents/stanovnistvo_gz_%20prema_dobnoj_spolno_ 

strukturi_2001/publikacija.pdf. accessed: October 15, 2011.

25 World health Organization. Oral health surveys, basic methods. 4. 

edition. Geneva (switzerland): World health Organization; 1997.

26 World health Organization. the World Oral health Report, 2003. 

Continuous improvement of oral health in the 21 st century – 

the approach of the WhO Global Oral health Programe. Geneva 

(switzerland): World health Organization; 2003.

27 hobdell Mh, Myburgh NG, Kelman M, hausen h. setting global 

goals for oral health for the year 2010. Int Dent J. 2000;50:245-9. 

Medline:15988881 doi:10.1111/j.1875-595X.2000.tb00560.x

28 Marthaler tM, O’Mullane DM, Vrbic V. the prevalence of 

dental caries in europe 1990-1995. ORCa saturday afternoon 

symposium 1995. Caries Res. 1996;30:237-55. Medline:8773416 

doi:10.1159/000262332

29 Marthaler tM. Changes in dental caries 1953-2003. Caries Res. 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9671200&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9671208&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12613320&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14649606&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14649606&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16211151&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11014905&dopt=Abstract
http://dx.doi.org/10.1159/000016613
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8110613&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18335116&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20885361&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20885361&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11799283&dopt=Abstract
http://dx.doi.org/10.1159/000047486
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21640058&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21640058&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21692785&dopt=Abstract
http://dx.doi.org/10.1111/j.1875-595X.2011.00031.x
http://dx.doi.org/10.1111/j.1875-595X.2011.00031.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20977098&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20977098&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18844440&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21899174&dopt=Abstract
http://dx.doi.org/10.2298/VSP1107550D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21228954&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21228954&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19489286&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16555716&dopt=Abstract
http://www1.zagreb.hr/zgstat/documents/gradske_cetvrti_gz_stanovnistvo_kucan stvastanovi_2001/publikacija.pdf.
http://www1.zagreb.hr/zgstat/documents/gradske_cetvrti_gz_stanovnistvo_kucan stvastanovi_2001/publikacija.pdf.
http://www1.zagreb.hr/zgstat/documents/gradske_cetvrti_gz_stanovnistvo_kucan stvastanovi_2001/publikacija.pdf.
http://www1.zagreb.hr/zgstat/documents/stanovnistvo_gz_%20prema_dobnoj_spolno_ strukturi_2001/publikacija.pdf
http://www1.zagreb.hr/zgstat/documents/stanovnistvo_gz_%20prema_dobnoj_spolno_ strukturi_2001/publikacija.pdf
http://www1.zagreb.hr/zgstat/documents/stanovnistvo_gz_%20prema_dobnoj_spolno_ strukturi_2001/publikacija.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15988881&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15988881&dopt=Abstract
http://dx.doi.org/10.1111/j.1875-595X.2000.tb00560.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8773416&dopt=Abstract
http://dx.doi.org/10.1159/000262332


671Dukić et al: Caries prevalence among schoolchildren

www.cmj.hr

2004;38:173-81. Medline:15153686 doi:10.1159/000077752

30 almerich-silla JM, Montiel-Co JM. Influence of immigration and 

other factors on caries in 12- and 15-yr-old children. eur J Oral 

sci. 2007;115:378-83. Medline:17850426 doi:10.1111/j.1600-

0722.2007.00471.x

31 Bratthall D. Introducing the significant Caries Index together with 

a proposal for a new global oral health goal for 12-year-olds. Int 

Dent J. 2000;50:378-84. Medline:11197197 doi:10.1111/j.1875-

595X.2000.tb00572.x

32 Campus G, sacco G, Cagetti M, abati s. Changing trend of caries 

from 1989 to 2004 among 12-year old sardinian children. BMC 

Public health. 2007;7:28. Medline:17331258 doi:10.1186/1471-

2458-7-28

33 Juric h, Klaric t, Zagar M, Bukovic D Jr, Jankovic B, spalj s. Incidence 

of caries in children of rural and subrural areas in Croatia. Coll 

antropol. 2008;32:131-6. Medline:18494198

34 Vrbic V, Vulovic M, Rajic Z, topic B, tatic e, Malic M, et al. Oral 

health in sFR Yugoslavia in 1986. Community Dent Oral epidemiol. 

1988;16:286-8. Medline:3180717 doi:10.1111/j.1600-0528.1988.

tb01776.x

35 Rošin-Grget K, Lulić Dukić O, Radionov D, Jelušić-Franulović B, 

Linčir I. Dental health of children in primary school “Retkovec” in 

Zagreb [in Croatian]. acta stomatol Croat. 1992;26:61-6.

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15153686&dopt=Abstract
http://dx.doi.org/10.1159/000077752
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17850426&dopt=Abstract
http://dx.doi.org/10.1111/j.1600-0722.2007.00471.x
http://dx.doi.org/10.1111/j.1600-0722.2007.00471.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11197197&dopt=Abstract
http://dx.doi.org/10.1111/j.1875-595X.2000.tb00572.x
http://dx.doi.org/10.1111/j.1875-595X.2000.tb00572.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17331258&dopt=Abstract
http://dx.doi.org/10.1186/1471-2458-7-28
http://dx.doi.org/10.1186/1471-2458-7-28
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18494198&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3180717&dopt=Abstract
http://dx.doi.org/10.1111/j.1600-0528.1988.tb01776.x
http://dx.doi.org/10.1111/j.1600-0528.1988.tb01776.x

