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ABSTRACT
Objective The aim of this study was to describe the caries experience, prevalence and distribution
related to tooth type and surfaces in the primary and permanent dentition in children and
adolescents in Denmark in 2012. In addition, to examine if explanatory factors influence the inter-
municipality variation in caries experience. Materials and methods Data was collected in the
public Child Dental Health Service. In total, 5636 caries registrations on 3-, 9-, 15- and 18-year-olds
were collected in 35 of the 98 Danish municipalities. Caries experience was expressed by mean def-
s/DMF-S and caries prevalence by def-s¼ 0/DMF-S¼ 0. Inter-municipality variations were
illustrated. Multivariate regression analyses were applied to assess the influence of fluoride
concentration in drinking water, proportion of immigrants and personal income on the inter-
municipality variation in mean def-s/DMF-S. Results Only 4.6% of 3-year-olds had def-s
(mean¼ 0.25), compared to 44.9% of 9-year-olds (mean¼ 3.07), primarily located occlusally and
interproximally on the primary molars. Mean DMF-S for the 9-, 15- and 18-year-olds were 0.27, 1.97
and 4.40, respectively. Caries were primarily located occlusally and in pits on the permanent molars,
which also showed high frequencies of sealings. Mean def-s/DMF-S showed substantial inter-
municipality variations, while the caries location in both dentitions was rather stable. The three
background factors explained less than 25% of the variation in mean def-s/DMF. Conclusions The
caries distribution within the primary and permanent dentition among 3-, 9-, 15- and 18-year-olds
followed definite patterns concerning location on teeth and surfaces. Background factors only
explained a minor part of the variation.
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Introduction

Systematic oral healthcare for Danish children and adolescents

was instituted by the Child Oral Health Care Act in 1972. The

act required that all municipalities should implement Child

Dental Health Service (CDHS) for all school children free of

charge, starting in 1972. From 1989 the CDHS included all

children from 0–18 years.[1,2]

An important element of the act was to implement a

national epidemiological database, termed SCOR

(Sundhedsstyrelsens Centrale Odontologiske Register). The

municipalities were obligated to submit data annually on the

oral health of children participating in CDHS, i.e., more than

95% of all children.[2,3] The National Board of Health (NBH)

devised a registration form which the dentists had to fill out

the first time the child appeared on the clinic every year.

In co-operation with the two dental schools, NBH had defined

criteria for how to record caries and other conditions

(Table 1).[4] By that, the caries experience of the individual

child could be expressed by the def-t/s and the DMF-T/S

indices (def-s: decayed, extracted, filled surfaces, primary teeth;

DMF-S: Decayed, Missed, Filled Surfaces, permanent teeth).

Furthermore, the mean caries experience at each age group at

the municipality level, the county level, as well as the National

level could be calculated.[5–9]

Due to the significant decline in caries experience, NBH in

1993 decided that the municipality should only report the

dental status on 5-, 7-, 12- and 15-year-olds. However, NBH

made it voluntary for the municipalities to continue annual

reporting of dental status for all age groups.[4] Further, NBH

did not continue to publish data obtained in CDHS about the

occurrence of early childhood caries at the age of 3. Neither

were data published about the final outcome concerning the

primary dentition for the 9-year-olds and the permanent

dentition for the 18-year-olds, when the adolescents are to

leave CDHS. Peculiarly, no detailed data has ever been

published from the NBH concerning caries risk surfaces,[6–9]

although such information is important to initiate primary—as

well as secondary preventive care in a cost-effective way.

It is worth noticing that the indication for using resin

sealants to control for caries progression on occlusal surfaces in

permanent molar and pre-molar teeth has changed during the

last decades from routine use in all pre-molar and molar teeth
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to a more risk-orientated use.[9] A Danish study from the turn

of the millennium indicated a high use of sealants on molar

teeth, a very large inter-municipality variation and no correl-

ation between sealants and DMF-S.[10] These findings reflect

the vague NBH guidelines for use of sealants in the CDHS in

Denmark, which came in force in 1997 and still are in force.

According to these guidelines, sealings are recommended for

use on sound occlusal surfaces in individuals with high caries

risk and surfaces with initial caries lesions without cavity

formation. Consequently, a sealant could be an indication of an

identified early caries lesion or an indication of high/increased

risk for decay. However, sealants are not mandatory registra-

tions in CDHS and they are not included in the def-s/DMF-S

indices. In spite of the fact that Denmark is recognized as

being a country with low caries experience among the

child population, a rather great inter-municipality variation

existed around the millennium.[10,11] In a study using

data from 2004, Ekstrand et al.[11] showed an inter-municipal-

ity variation among 15-year-olds in mean DMF-S ranging from

0.6–6.2. Ecological studies showed that nearly 50% of this inter-

municipality variation in DMF-S could be explained by

variations in the natural fluoride concentration in

the drinking water and the education level of the

mothers.[10–12]

Objective

The objective of this study was to describe (a) the prevalence,

the caries experience and caries distribution related to tooth

type and surfaces in the primary and permanent dentition in 3-,

9-, 15- and 18-year-olds in Denmark 2012 and (b) the influence

of relevant background factors on the inter-municipality

variation in the caries experience.

Materials and methods

Design

This study is a cross-sectional study using public register data

from NBH (National SCOR caries data),[13] Geological Survey of

Denmark and Greenland (GEUS) (fluoride concentration in

drinking water) [14] and Statistic Denmark (mean personal

income and proportion of immigrants and decedents in each

municipality),[15] together with individual SCOR caries data

from the chief dental officer in the individual municipalities.

The study was approved by the Danish Data Protection Agency

no. 2012-41-1049.

Caries recordings

The individual SCOR data includes caries registrations on 3-, 9-,

15- and 18-year-olds participating in the CDHS in 2012. Thus,

the children and adolescents were born in 2009, 2003, 1997

and 1994. Late in 2012 the 98 Danish municipalities were

invited to participate in the study by a written request from the

authors to the chief dental officer in the individual munici-

palities. If they accepted, they were asked to send a copy of the

SCOR-forms completed for each child/adolescent during two

randomly selected weeks on the selected age groups of

children and adolescents in the spring of 2012. At least 50

children/adolescents should be included in each age group. If

necessary, the recording period was extended by 1 or 2 weeks

until at least 50 children/adolescents were included.

The SCOR recordings of caries and caries sequelae are

conducted on each tooth surface using the criteria shown in

Table 1. Apart from recordings of arrested caries and fissure

sealings, all recordings are mandatory. A total of 35 out of 98

municipalities submitted the requested SCOR-forms.

Background variables

The three background factors were all collected at municipality

level. The mean concentration of fluoride in the drinking water

was based on measurements obtained from each waterworks

in the municipalities in 2013. The values were weighted

according to the inhabitants supplied by the individual

waterworks.[14] Mean and range of personal income and

proportion of immigrants and decedents in each municipality

in spring 2012 were extracted from Statistic Denmark.[15]

Table 1. Condition, score and diagnostic criteria used in the NBH registration form.

Condition Score Diagnostic criteria

Initial caries 0 The enamel is marked rough, dull and opaque
No enamel breakdown visible

Manifest caries 1 The enamel is marked rough, dull and opaque
Cavitation assessed clinically or by means of other diagnostic tools
Alternatively, there is a clear shadow below a clinically intact enamel surface (previously

referred to as hidden caries)
Secondary caries
Insufficient or lost restoration

2 Manifest caries on a surface previously restored due to caries
Restoration insufficient or partly/totally lost

Arrested caries
Not mandatory registration

9 The enamel is hard, smooth and shiny, with whitish or brownish discolouration

Restoration 4 Any restoration, inlay or crown performed due to caries
Trauma
Trauma and related treatments is not a part of

the def/DMF index

3 Injury on hard tissues, pulp or peridontium due to acute mechanical trauma
Any restoration, inlay, crown or endodontics performed due to trauma

Endodontic treated tooth, caries causa 5 Direct capping, amputation or root canal treatment due to caries, the score is only recorded
on the occlusal or the oral surface

Extraction, caries causa 6 Extraction due to caries
Lost tooth, not due to caries 7 Trauma or extraction due to orthodontic treatment
Fissure sealants
Not mandatory registration

8 Fissure sealants covering parts of or all the grooves
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Statistical procedures

All data from the received SCOR-forms were manually trans-

formed to Excel sheets. To express the reproducibility of the

data transfer, data for 100 randomly selected children were

entered twice 1 week apart. For the 100 children a total

number of 14 800 recordings were possible and the percent-

age of failures was 0.02% (3/14 800). As the majority of the cells

on the forms were empty (sound surfaces), we also calculated

the percentage of failures of cells keeping scores was 0.17%

(3/1.763).

Age-specific dataset from the municipalities were excluded

from the final calculations if there were significant discrepan-

cies (Student’s t-test) between the mean def-s/DMF-S in the

collected sample and the mean reported to NBH for the total

age group from the individual municipality.[13] We got access

to these data during the spring of 2013. Thus, datasets from

31–34 of the 35 municipalities could be included in the final

calculations representing 3-, 9-, 15- and 18-year-olds.

The caries outcomes are based on the def/DMF indices,

which include score 1, 2, 4, 5 and 6 in Table 1. Caries in an initial

stage scored as 0 is not a part of the indices. Thus, the d/D

component corresponds to score 1 and 2 in Table 1, e/M to

score 6 and f/F to scores 4 and 5 (endodontics due to caries). In

each municipality the mean def/DMF were calculated as the

averages of all surfaces with def/DMF scores per child/

adolescent for each age group. Children/adolescents with

def-s¼ 0/DMF-S¼ 0 were included in the calculation of the

mean values. Caries experience was expressed by mean def-s/

DMF-S and caries prevalence by percentage of children/

adolescents with def-s¼ 0/DMF-S¼ 0. To express caries risk

surfaces score 8 (sealed surfaces) were also used, although

sealed surfaces were not included in the def/DMF indices. Data

from the right and left side were merged, as previous analysis

has shown no significant differences in caries experience

between the right and left side at the tooth level.[16,17]

To illustrate the inter-municipality variation in the distribu-

tion of def-s/DMF-S according to the individual teeth and

surfaces in our samples, data were expressed by the average

for all reporting municipalities as well as the range for the

municipalities, i.e. the two municipalities with the lowest and

the highest mean def-s/DMF-S. The inter-municipality variation

in the caries distributions for the 3- and 15-year-olds are not

illustrated, because of the very low average def-s among the

3-year-olds and the similarity in the caries distributions for the

15- and 18-year-olds. Multivariate, linear regression analyses

were applied to assess how the three independent variables:

fluoride concentration in drinking water, proportion of

immigrants and personal income simultaneously affected

mean def-s/DMF-S in the four age groups. As the independent

variables were collected at municipality level, caries as

outcome was also aggregated to municipality level for the

regression analyses.[18] Backward stepwise multiple linear

regression were used to exclude a variable one by one from

the model until a possible significant level was obtained. The

adjusted correlation coefficient (R2) described the variation in

the proportion of def-s/DMF-S, which is attributable to the

model with significant independent variables. The analyses

were performed by means of the IBM-SPSS software, version

20.0, Chicago, IL. p-values less than 0.05 were considered

statistically significant.

Results

Outcome variables def-s/DMF-S¼ 0 and
mean def-s/DMF-S

From Table 2 it appears that datasets from 34, 32, 31, 31 of the

35 municipalities could be included in the final calculations for

the 3-, 9-, 15- and 18-year-olds and that the number of children

and adolescents varied with age group from 1168–1509, in

total 5636 individuals, which corresponds to 5.7% of the total

Danish population in the four age groups in 2012.[15]

From a caries point of view, it is notable that less than 5% of

the 3-year-olds had def-s� 1 compared to 45% of the 9-year-

olds in the primary dentition and the mean def-s increased

from 0.22 to 3.40 between 3- and 9-year-olds (Table 2). This

indicates that caries in the primary dentition accumulates after

toddler’s age. For the 9-year-olds less than 15% had DMF-S� 1

in the permanent dentition, with a mean on 0.27. The

percentage increased to 45%, the mean to 2.06, for the 15-

year-olds, and to 66%, the mean to 3.92, for the 18-year-olds.

The internal distribution of the components of the def-s/

DMF-S index also varied with age groups (Table 3). Among the

3-year-olds 84% of the def-s index was related to the d

component (score 1 + 2), 11% were fillings (score 4 + 5¼ f

component) and 5% were extractions due to caries (score 6¼ e

component). Among the 9-year-olds this pattern had changed

with 57% of the index in the primary dentition related to the f

component, 15% to the d component and 20% to the e

component. In the permanent teeth, among the 9-year-olds

33% of the DMF-S in the permanent dentition was related to

the D component, a figure which decreased to 23% among the

18-year-olds. In contrast, the F component was relatively stable

in the three age groups. Caries resulted in very few extractions

in the permanent dentition.

Table 2. Caries experience expressed by mean def-s/DMF-S and prevalence expressed by def-s¼ 0/DMF-S¼ 0 among 3-, 9-, 15- and 18-year-olds based on individual
values.

Age group
Number of children and

adolescents (Municipalities) def-s¼ 0% def-s mean def-s range DMF-S¼ 0% DMF-S mean DMF-S range

3-year-olds 1506 (34) 95.4 0.22 0.0–3.70
9-year-olds 1453 (32) 55.1 3.40 1.22–7.18
9-year-olds 1398 (32) 86.8 0.27 0.0–0.6
15-year-olds 1509 (31) 54.7 2.06 0.50–3.41
18-year-olds 1168 (31) 33.6 3.92 1.36–8.83

def-s: decayed, extracted, filled surfaces, primary teeth; DMF-S: Decayed, Missed, Filled Surfaces, permanent teeth (Table 1).
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Distribution of def-s/DMF-S related to surfaces

The caries experience in the primary and permanent dentition

among children and adolescents is illustrated in Figure 1 in

relation to teeth and surfaces.

Concerning the 3-year-olds, the caries risk surfaces were the

occlusal surfaces on the molar teeth and especially the mesial

surfaces on the incisors in the upper jaw of which �1.5% in this

sample had def40. The major part of caries lesions in toddlers

was not restored.

For the 9-year-olds, only the primary first and second molars

and the first permanent molars are shown in Figure 1, as 98%

and 93% of def-s and DMF-S, respectively, in this age group

was located on these teeth. Figure 1a shows, that 16–17% of

the occlusal surfaces on both primary molar teeth, 18% of the

distal surfaces on the first primary molar tooth and 13% of the

mesial surfaces on the second primary molar tooth had def40.

The distribution of def and sealings among the 9-year-olds

related to tooth type and tooth surface was the same in the

municipality with the lowest mean def-s (Figure 1b) and the

municipality with the highest mean def-s in the sample

(Figure 1c). So, the inter-municipality variation was primarily

related to differences in the frequencies of teeth/surfaces with

def and the proportions of untreated (d) and operatively

treated (e,f) caries lesions, the black and red parts of the

columns, respectively.

Sealed surfaces, the green part of the columns, hardly

occurred in the primary dentition, while 41% of the occlusal

surfaces on permanent first molar teeth were sealed on the

9-year-olds together with 11% of the lingual and buccal pits in

the upper and lower first permanent molars, respectively

(Figures 1a–c). It is notable that only 4% of first permanent

molar teeth showed decay or restoration in this age group,

mostly located on the occlusal surfaces (Figure 1a).

The caries risk surface number one for the 15-year-olds was

the occlusal surface on first and second permanent molar

teeth, of which 38% were sealed and a further 18% and 5%,

respectively, were with DMF scores. Other caries risk surfaces in

this age group were the mesial surface on first molar teeth, of

which 9% were with DMF scores in the upper jaw and 5% in

the lower jaw, together with the lingual surface on the upper

first molars and the buccal pit in the lower firstmolars, where

5% were with DMF scores. The average distribution pattern

was reflected in the two municipalities with the lowest and

highest caries experience.

For the 18-year-olds DMF related to the tooth type and

surfaces are shown in Figures 1d–f. Corresponding to the

findings for the younger age groups, the majority of the DMF

were located occlusally on the molar teeth. Thus, 26% of the

occlusal surfaces of first molar teeth were with DMF scores and

29% were sealed. DMF were present on 12% of the occlusal

surfaces of the second molar teeth and in addition 36% of

these surfaces were sealed. Further surfaces with DMF scores

were the mesial surfaces on the upper first molar teeth (12%),

the buccal pits in the lower first molar teeth (9%), the mesial

and distal surfaces in the lower first molar teeth (7% and 6%)

and the occlusal surfaces on the second premolars and the

upper first premolars (4–5%). Very few premolar teeth were

sealed. Only 1–3% of the proximal surfaces of the incisors in

the upper jaw showed DMF scores. Data from the municipality

with the lowest caries experience for the 18 year-olds sample

revealed the same risk surfaces as the average sample, but in

that municipality the frequency of sealings was increased

(Figure 1e). For the municipality with the highest caries

experience (Figure 1f), there were significantly more restored

teeth/surfaces compared to that seen on the average sample.

Influence of explanatory factors on inter-municipality
variation

The fluoride concentration in the drinking water varied

between 0.12–1.45 ppm among the 34 municipalities, with a

mean of 0.42 ppm. The proportion of immigrants varied

between 4.4–34.2%, mean¼ 11.7%. The average personal

income varied between 254 000–389 000 DKK, mean¼
286 000 DKK.

The three background factors explained less than 25% of the

variation in def-s/DMF-S for the four age groups. The fluoride

concentration in the drinking water showed a significant

influence on the caries experience for the 9-year-olds in both

dentitions (p50.05) and a borderline significance in the

permanent dentition for the 15 year-olds (p¼ 0.07). The pro-

portion of immigrants showed borderline significance with

DMF-S for the 15-year-olds (p¼ 0.11) and the personal income

showed borderline significance with DMF-S for the 15-year-

olds (p¼ 0.11) and 18-year-olds (p¼ 0.12).

Discussion

The present study is based on caries registrations collected in

the CDHS in 35 of the 98 Danish municipalities. The reporting

municipalities are scattered across Denmark, with all regions

represented, and the complete sample comprised 5–6% of the

total Danish population in the four age groups investigated.

The study material amounted data from the municipalities that

agreed to participate (n¼ 35). It is unclear whether the

reporting municipalities differs from the remaining municipa-

lities in the country, but the caries experience found for the

15-year-old (DMF-S¼ 1.97) in this study does not differ

significantly from the national average (DMF-S¼ 1.92) for the

same age group.[13] The reporting municipalities are scattered

across the country and each of the five regions Denmark is

divided into is represented by several municipalities. We,

therefore, assumed that, although the study does not include

data from all the municipalities, the material is representative

for the whole country. Although studies from Denmark and the

other Scandinavian countries have disclosed some calibration

Table 3. Components of the def-s/DMF-S index in relation to age group (%).

Scores def-s/DMF-S
component 1 d/D 2 d/D 4 f/F 5 f/F 6 e/M

3-year-olds 81 3 11 — 5
9-year-olds 15a/33b 6a/4b 57a/61b 2a/0b 20a/2b

15-year-olds 15 2 76 1 6
18-year-olds 23 7 64 1 5

def-s: decayed, extracted, filled surfaces.
aprimary teeth.
bDMF-S: Decayed, Missed, Filled Surfaces, permanent teeth (Table 1).
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Figure 1. Caries experience in relation to teeth and surfaces in the primary and permanent dentition for 9-year-olds and 18-year-olds expressed by def-s and DMF-S,
respectively. (a) and (d) The average distributions for the 31 and 32 municipalities for the two age groups. (b) and (e) The distributions for the two municipalities with
the lowest caries experience. (c) and (f) The distributions for the two municipalities with the highest caries experience in the same age groups, respectively. Teeth are
coded according to FDI. O¼ occlusal, M¼mesial, B¼ buccal, D¼ distal, L¼ lingual. The black part of the columns are untreated caries lesions (d/D), the red part
operatively treated caries lesions (e/E, f/F), and the green part-sealed surfaces.
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problems regarding SCOR data reliability, SCOR records are

relatively simple scores of caries, resulting in a robustness of

the registrations.[19–21] Therefore, we consider the results to

be reliable and generalizable.

Studies have documented that using X-ray as a diagnostic

tool for caries detection increases the frequency of identified

proximal carious lesions significantly, particularly in the primary

dentition in which almost half of the proximal caries lesions in

5-year-old children will be ignored if clinical examinations are

not combined with x-rays.[22,23] In the CDHS radiographs are

not mandatory at each obligate recording, but if they are taken

the dentists and hygienists will, if they detect on the

radiograph a lesion confined to the enamel or an early

dentinal lesion, which is not recorded at the clinical level, score

it as 0. If the dentist/hygienist finds that the lesion requires a

restoration it will be scored as 1, which then at the next

obligatory registration will be changed to a score of 4 if the

lesion has been restored. Inter-municipality differences in

policy for taken radiographs may explain a part of the rather

huge inter-municipality variations in caries experience which

existed in the three eldest groups of children and adolescents

in this study. Well defined guidelines for taking X-rays might

increase the accuracy of SCOR data for identifying caries

lesions.

During the last decades there has been an improvement in

dental health not only due to the decline in the caries disease,

but also because of changed treatment strategies.[24]

Especially, the indications for restorative treatment have

changed in recent years [24–26] and disease registration on

SCOR may also have changed. Today, enamel caries as well as

early dentin caries, both recorded as score 0, will often be

treated by preventive measures including sealants.[25,26]

However, initial caries and sealed surfaces are not included in

the def-s/DMF-S. Measuring caries only when cavitation or

clear shadows can be detected (score 1) leaving out the initial

lesions and all the sealed lesions, thus under-estimates the true

extent of caries. Taking this into consideration, we decided to

illustrate the caries distributions within teeth and surfaces by

including sealings (score 8), lesion scored as 1 and 2 as well as

restored surfaces (score 4), endodontic treated surfaces/teeth

(due to caries¼ score 5) and extractions (due to caries¼ score

6) all together.

In spite of the possible changes in the level for caries

recordings, there is evidence that the average caries experience

at the National level is lower than ever before and the

proportion of children with caries has declined significantly

over the last decades.[13] Most industrialized countries have

reached a level where it is relevant and important to

concentrate on the individual surfaces for further improve-

ments in dental health. However, to our knowledge very few

studies have been published on the distribution of caries risk

surfaces.[27] Thus, the objective of this study was to create a

detailed description of the caries distribution within the two

dentitions and to gain an understanding of the variation that

exists in children and adolescents.

The prevalence of early childhood caries was low and in the

primary dentition caries were mainly located to the occlusal

surfaces and the adjacent proximal surfaces between first- and

second primary molar teeth. This distribution is consistent with

the results from a Danish pilot study from 2005 by

Ekstrand.[27] However, the proportion of fillings was higher

in 2005, where 25–30% of the occlusal surfaces, 30% of the

distal surfaces on the first primary molar teeth and 20% of the

mesial surfaces of the second primary molar teeth were

restored, compared to 12%, 11% and 8%, respectively, in our

2012 sample. Accordingly, the mean def-s for the 9-year-olds

was 6.5 in 2005, while the present study showed an average

def-s on 3.07. In both studies, the most frequent locations for

caries in the permanent dentition among children and adoles-

cents up to 18 years of age was the occlusal surfaces and the

pits of first and second molar teeth.

In the present study we tried to gather information about

the same background variables as previous Danish studies

from CDHS did.[10,11] However, we failed to get reliable data

about the mothers educational level, cost and resources spent

in manpower in the CDHS, ending up with only three

background variables; the fluoride concentration in drinking

water-, the personal income- and proportion of immigrants at

the municipality level. All together the three variables

explained less than 25% of the variation in caries experience

in the four age groups compared to an explained part of the

variation on �40% in the previous studies based on data from

1999.[10] and 2004.[11]

A contributing factor to the low explanation may be that the

use of data aggregated at the municipality level implies an

inability to control for potential confounding factors. In

Denmark in 2006 the hitherto 298 municipalities were

merged into 98 larger municipalities. Consequently, the intra-

municipality variation in caries experience and relevant back-

ground variables have increased, while the inter-municipality

variation has levelled. So that might be the major reason why

the level of influence of the background variables included in

this study do not have the same magnitude of influence as in

previous studies.[10,11] Still, variation in the fluoride content in

the drinking water was the background variable which

explained most of the variation. Therefore, the CDHS’s should

plan their preventive strategies, taking into consideration the

local fluoride content in the drinking water. Thus, if one part of

a municipality have 40.3 ppm F in the drinking water and

another part 50.1 ppm F, the preventive strategy should be

more intense in that part with the lowest level of fluoride in the

drinking water. Similarly, our data also suggest that the

preventive interventions should be more intense in munici-

palities with a high proportion of immigrants compared to

municipalities with a lower proportion of immigrants.

Our results showed that, irrespective of substantial inter-

municipality variations in caries experience in each of the

four age groups in the present study, the distribution of def-s/

DMF-S within teeth and surfaces was rather constant in both

dentitions. This information is important in a preventive point

of view as focus of attention for the preventive initiatives

should be targeted to the risk surfaces. For example proximal

caries in the primary molar teeth, if developing, will start after

full proximal contact has been established between first and

secend primary molar teeth, which happens at the age of

�3.5 years.[28] Similarly, caries on the occlusal surfaces on

permanent molar teeth starts during the long lasting eruption

period from 6–8 and 12–14 years of age.[29–32] Several papers
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have described the benefit of introducing a particular tooth

brushing technique to the parents of 5–6 year old children to

be used on the erupting first molar teeth [30–33] or to the child

themselves when the second molar teeth erupt.[32,34,35]

Furthermore, it is important that our study has shown that the

caries prevalence nearly doubled between 15–18 years of age,

although the lesions are located at the same risk surfaces.

In conclusion, the caries distribution within the primary

and permanent dentition among 3-, 9-, 15- and 18-year-olds

followed definite patterns concerning location on teeth and

surfaces. In the primary dentition caries was preferably located

to the occlusal surfaces and the adjacent proximal surfaces

between first and second primary molars and the prevalence of

early childhood caries was low. The major location for caries in

the permanent dentition was the occlusal surfaces and pits of

first and second molars. The distribution within teeth and

surfaces was rather constant in both dentitions, irrespective of

a significant inter-municipality variation in def-s and DMF-S.

Only a minor part of the variation could be explained by the

background factors, concentration of fluoride in drinking

water, proportion of immigrants and average personal

income in the municipality.
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