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Abstract
Long-term nationally representative caries data in the pri-
mary dentition are rare, but nonetheless central to assess 
needs in caries prevention and treatment. This study evalu-
ated the prevalence and trends of caries levels in the prima-
ry dentition of 6- to 7-year-olds in Germany as a whole and 
its federal states individually. In 2016, employing a random-
ized cluster selection, 6- to 7-year-old first graders were in-
cluded in the National German Oral Health Survey performed 
regularly since 1994/95. Children were examined by 482 cal-
ibrated dentists in all 17 German regions using the WHO cri-
teria for the decayed, missing, and filled teeth (dmft) includ-
ing the assessment of initial carious lesions (it). In total, 
151,555 6- to 7-year-olds were examined. Caries prevalence 
in the primary dentition dropped from 65% in 1994 to 44% 
in 2016, while the mean caries experience dropped from 2.89 
to 1.73 dmft (dt = 0.74, mt = 0.19, ft = 0.80). When initial le-
sions were included, the mean caries experience increased 

to idmft = 2.12 (it = 0.38). In 2016, 49.7% of the examined 6- 
to 7-year-olds were caries-free including initial lesions. The 
Care Index at the tooth level was 57.5%, and the Significant 
Caries Index was 4.84 dmft. Depending on the German re-
gion, the mean dmft varied considerably, ranging from 1.37 
to 2.31. In conclusion, despite the overall caries decline in 6- 
to 7-year-olds in Germany, only minor caries reductions were 
observed over the last decade, with a still existing high pro-
portion of untreated dental decay. This calls for more effec-
tive preventive and restorative efforts with focus on the pri-
mary dentition in Germany. © 2019 S. Karger AG, Basel

Introduction

Worldwide, dental decay is considered the most com-
mon and noncommunicable childhood disease, with 
> 50% of affected young children in Europe, increasing to 
100% in less developed economies [Jin et al., 2016; Kasse-
baum et al., 2017; Petersen et al., 2005; Pieper, 2010]. Fol-
lowing the global caries trend [WHO, 2015], a substantial 
decline in caries experience in the permanent dentition in 
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children and adolescents (in 12-, 15-years-olds) has also 
been observed in Germany [IDZ, 2016; Pieper, 2010; 
Pieper et al., 2013; Pieper and Schulte, 2004; Schulte et al., 
2006]. Data from the last German National Oral Health 
Survey (GNOHS) showed a considerable reduction in the 
DMFT (decayed, missing, and filled teeth) values among 
for 12-year-olds of about 80%, from 2.44 in 1994 to 0.44 
DMFT in 2016, along with a significant decrease in caries 
prevalence to about 20% of the 12-year-old children [IDZ, 
2016; Team DAJ, 2017].

In the internationally published literature, nationally 
representative data on caries prevalence and experience 
in the primary dentition are scarce [DPHEP, 2018; IDZ, 
2016; Pieper, 2010]. Especially for primary teeth, the dis-
similarities in the methods used and cohorts’ age varia-
tion make comparison difficult between studies [DPHEP, 
2018]. Specifically, although regional longitudinal data 
are partly available in Germany [Landesamt für Arbeitss-
chutz, Verbraucherschutz und Gesundheit, 2017; Referat 
Gesundheitsberichterstattung, Epidemiologie, IT-gestüt-
zte Fachinformationssysteme, 2018], a unified national 
study for all federal states is imperative, using up-to-date, 
standardized methods, which also include the assessment 
of initial carious lesions. Furthermore, oral health pre-
ventive strategies and their monitoring require reliable 
epidemiological sources. Therefore, the purpose of this 
study is to report the results of the sequential cross-sec-
tional GNOHS in children to portray recent caries levels 
in the primary dentition of 6- to 7-year-old children in 
the first grade in Germany as a whole and its federal states 
individually and to evaluate their trends from 1994/95 to 
the present.

Materials and Methods

Ethical Aspects
This research was approved by the Research Ethics Committee 

of the University of Greifswad (Reg. No.: BB48/10a) and conduct-
ed in accordance with the principles for medical research involving 
human subjects described by the Helsinki Declaration (1964) and 
its later amendments. Informed consent was obtained prior to in-
clusion in the study. To assure confidentiality, unambiguous sub-
ject identification codes were used. Identifying details (names, 
dates of birth, etc.) of participating children is not presented.

Study Population and Examinations Structure
The data for this survey were based on recorded figures from 

the results of the school examinations of 6- to 7-year-olds in the 
different German states. Starting in 1994/95, regular school ex-
aminations have taken place in primary schools in Germany under 
the responsibility of the German Association for Dental Preven-
tion in Children and Adolescents (DAJ) and its 17 regional subdi-

visions (Landesarbeitsgemeinschaften für Jugendzahnpflege – 
LAG) as part of the national oral health preventive programs and 
the GNOHS [Pieper, 2010; Team DAJ, 2016].

Generally, community dentists and preventive dental assistants 
are involved not only in the implementation of oral health promo-
tion and preventive activities but also in the regular performance 
of the epidemiological surveys to monitor the success of these pro-
grams. Private calibrated clinicians or special teams are in charge 
of these activities in only in a few federal states. This organization 
has resulted in 5 subsequent surveys from 1994/95 to 2009 [Pieper, 
2010] and one, the current survey, from 2016 [Team DAJ, 2017].

Clinical Examination and Calibration
The examinations followed the new consensus guidelines for 

Standardized Reporting of Oral Health Data in German Commu-
nity Services [BZÖG, 2013]. The WHO internationally validated 
caries severity index (dmft) for primary teeth with dental caries 
experience (carious: dmft) was used for recording the presence of 
decay. In addition, and for the first time in the GNOHS, the ap-
praisal of initial carious lesions (it) was included.

An online calibration platform was designed and used to cali-
brate the examiners. The e-learning system included theoretical 
and practical learning sessions, as well as a calibration component. 
Both training and calibration sections were available during the 
whole examination phase and could be repeated by the examiners 
as needed. In total, 482 examiners were calibrated for this survey 
(Table 1). All inter-examiner weighted Kappa rank values were 
> 0.65, with 212 (44%) surveyors reaching substantial agreement 
(K = 0.65–0.80), and the remaining 270 (56%) almost perfect 
agreement (K = 0.81–1.00). In spite of the inclusion of initial caries 
lesions, which normally result in lower intra-examiner reliability 
than the dmft/DMFT index, the online calibration yielded a better 
intra-examiner agreement distribution (K = 0.65–1.0) compared 
to the last hands-on calibration used in the previous national sur-
vey (K = 0.45–1.0 [Pieper, 2010]). Oral examinations of the par-
ticipants at the state level were conducted from May 2015 to Au-
gust 2016, but calibration during the examination period was also 
possible for new examiners.

Data Recording and Statistical Analyses
The data were mainly recorded digitally using either the spe-

cific software program already used at the community services 
(ISGA, Gudental, Micropro, Octoware/easy-soft) or alternatively 
in a data sheet of Microsoft Excel®, which could also be printed 
out for manual recording if not otherwise feasible. With a specific 
software export function, the data were transferred to the regional 
LAG for combining all data into one Excel data sheet with anony-
mous recording of the school type, class level, gender, birthdate, 
examination date, and idmft/IDMFT values per child. In addition, 
age and type of school were also recorded. This made it possible to 
carry out calculations on the caries prevalence and its distribution 
for the individual federal states.

All caries data of children fulfilling the inclusion criteria 6–7 
years old and attending first grade were used for analysis. Caries 
data were analyzed descriptively, regarding prevalence (%), mean 
dmft, and its single components (d, m, f, t), including initial cari-
ous lesions (i). Furthermore, the Significant Caries Index (SiC) as 
the mean dmft value of the one-third of children with the highest 
caries levels [Bratthall, 2000] and the Care Index (CI) defined as 
the number of restored and extracted teeth due to caries as a frac-
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tion of the total number of dmft was calculated. For the calculation 
of the CI early lesions (i) was not considered.

In addition, in order to identify the risk group in populations 
with low caries prevalence, the recently introduced Specific Af-
fected Caries Index (SaC) [Schmoeckel et al., 2019], as the mean 
value of the population presenting with a dmft > 0 was also calcu-
lated.

For national data, the mean values of the German region/state 
were weighted according to the relative population of the age 
group taking into account the total number of schools (17,855) and 
the total number of 1st graders (724,603) in the strata.

Sampling Procedure
For the 2016 survey, the LAGs could opt to either submit their 

regular community data collected in a full survey (6/17 regions) or 
to examine a representative sample drawn by the DAJ and the GE-
SIS Leibniz Institute for the Social Sciences (Mannheim/Germany) 
via a randomized cluster selection from the official primary school 
lists in 2014 (11/17 regions).

For a probabilistic sample calculation, Germany was divided 
into 17 strata, which were identical to the regional subdivisions. In 
each stratum, all relevant school forms with 1st graders were se-
lected as clusters. The attempt was made to examine all 6- to 
7-year-old children in the 1st grade in the selected clusters. In each 
stratum, the number of schools necessary to be examined as well 
as the expected drop-out was calculated with data of the last DAJ 
survey (GNOHS) in 2009 [Pieper, 2010]. Therefore, drop-out was 
set at 5% in most of the strata (regions). However in 2 regions (Ba-
varia and Lower Saxonia), it was set at 40% due to higher expected 
drop-out rates.

Realization of the Sampling
Most regions had no difficulties in fulfilling the required sam-

ple or even overrecruiting, which led to a secure level of confi-
dence [Stang et al., 2005; Stang and Jöckel, 2004]. Seven regions 
marginally missed collecting the required sample. In order to 
verify the data of the LAGs/regions not reaching the planned 
sample size, the influence on the level of confidence regarding the 
dmft value was checked according to the calculation during the 
sampling. A maximum of margin of error was calculated. All but 
one region showed – values lower than. By taking this into ac-
count, a ranking of the different LAGs/regions was avoided. 
Moreover, a comparably very high number of children (several 
1,000) were examined in each region, and an overall mean dmft 
value between the regions was found. Nonetheless, the influence 
on the overall mean dmft value for Germany due to the incom-
plete fulfillment of a priori criteria by these few LAGs is very low 
(< 0.1/0.01) [Team DAJ, 2016]. More detailed information on 
sample calculation can be found from: https://www.daj.de/filead-
min/user_upload/PDF_Downloads/Epi_2016/Epi_final_
BB1801_final.pdf.

Results

Sample Distribution
In total, 151,555 6- to 7-year-olds were examined in 

first grade. Sample distribution in the 17 LAGs is pre-
sented in Table 2.

Table 1. Caries data of the  GNOHS in 2016 in 6- to 7-year-old first grades for the 17 study regions/federal states

German State/Region n dmft idmft i d m f SiC SaC CI Children 
with 
treatment 
need d >0, %

Caries free 
children 
dmft = 0, %

Caries free 
children 
idmft = 0, 
%

Baden-Wuerttemberg 2,310 1.85 3.16 1.31 0.81 0.18 0.86 5.11 4.01 56.4 29.4 53.8 33.4
Bavaria 2,874 1.37 1.61 0.24 0.51 0.10 0.75 3.94 3.52 62.8 20.4 61.2 55.5
Berlin 21,934 2.13 2.47 0.34 0.78 0.29 1.05 5.67 4.20 63.2 30.2 49.4 43.5
Brandenburg 17,227 1.85 2.04 0.19 0.81 0.16 0.88 5.03 3.89 56.1 29.7 52.4 48.9
Bremen 1,888 1.92 2.33 0.41 0.97 0.17 0.78 5.11 3.85 49.3 34.5 50.2 42.8
Hamburg 3,458 1.70 2.19 0.49 0.62 0.22 0.86 4.86 4.10 63.4 22.9 58.4 49.7
Hessen 2,324 1.81 2.07 0.26 0.61 0.24 0.96 5.10 4.17 66.3 23.9 56.5 52.7
Mecklenburg-Western 

Pomerania 2,643 2.23 2.53 0.30 0.96 0.25 1.02 5.57 3.87 57 36.3 42.6 39.5
Lower Saxony 2,281 1.78 2.06 0.28 0.77 0.18 0.83 5.00 4.11 56.7 28.3 56.8 50.9
North Rhine-Westphalia 5,268 1.59 1.8 0.21 0.70 0.22 0.67 4.60 4.11 56.2 24.5 61.4 58.1
Rhineland-Palatinate 2,610 1.53 1.68 0.15 0.95 0.17 0.42 4.43 3.95 38.2 29 61.2 58.7
Saarland 1,941 1.53 1.61 0.08 0.72 0.28 0.53 4.37 3.74 53.2 25.5 59.1 57.5
Saxony 28,989 1.75 2.0 0.25 0.74 0.18 0.84 4.84 3.82 58 27.9 54.1 48.8
Saxony-Anhalt 13,965 2.31 2.5 0.19 1.08 0.27 0.96 5.88 4.16 53.3 36 44.4 42.2
Schleswig-Holstein 24,083 1.47 1.66 0.19 0.61 0.18 0.69 4.26 3.82 58.8 22.2 61.5 58
Thuringia 14,566 2.08 2.3 0.22 0.89 0.22 0.97 5.45 3.98 57.2 31.9 47.7 45.2
Westphalia-Lippe 3,194 1.78 1.98 0.20 0.85 0.22 0.71 5.02 4.09 52 29.5 56.4 53.9
Germany 151,555 1.73 2.11 0.38 0.74 0.19 0.80 4.84 3.97 57.5 26.9 56.4 49.9

i, initial carious lesions; d, decayed; m, missing; f, filled; SiC, significant caries index; SaC, specific affected caries index; CI, care index; GNOHS, 
German National Oral Health Survey.



Santamaria/Schmoeckel/Basner/Schüler/
Splieth

Caries Res 2019;53:659–666662
DOI: 10.1159/000500854

Caries Experience 
The weighted mean dmft for the primary teeth in 6- 

to 7-year-olds in Germany was 1.73 (dt = 0.74; mt = 0.19; 
ft = 0.80); when initial carious lesions were included, it 
increased to idmft = 2.11 (it = 0.38). Depending on the 
German region, the mean dmft varied, presenting a 
range from 1.37 (Bavaria) to 2.31 dmft (Saxony-Anhalt; 
Table 1).

At the child level, the proportion of 6- to 7-year-old 
children who were free from dental decay (dmft = 0) was 
56.4%. The remaining 43.6% had experience of dental 
caries with one or more teeth that were carious to den-
tinal level, extracted or filled because of caries. When ini-
tial carious lesions were included in the calculation, the 
proportion of 6- to 7-year-old children who were free 
from caries was reduced to 49.9%.

The SiC dmft value of the whole sample was 4.84, with 
regional variation from 3.94 in Bavaria to 5.88 in Saxony-
Anhalt. The SaC of the whole sample was 3.97 ranging 
from 3.52 in Bavaria to 4.20 in Berlin. In addition, the 

overall CI was 57.5% (52.0% in Westphalia-Lippe to 
66.3% in Hessen), leaving 26.9% of children with treat-
ment need (Table 1).

At the tooth level, 46.4% of the primary teeth with car-
ies experience (d, m, or f) presented with an intact filling 
(f) and 11.1% were extracted (m), while 42.5% of the re-
maining decayed (d) primary teeth had not been treated.

Longitudinal Development of Caries Experience
Reported caries data from the 6 national DAJ surveys 

from 1994/95 to 2016 [Pieper, 2010; Team DAJ, 2017] 
were compared. A clear tendency of substantial improve-
ment in caries levels across the years can be observed, as 
presented in Table 2. In general, caries prevalence in the 
primary dentition at the dmft level dropped in the last 2 
decades from 65 to 44%, and the mean caries experience 
declined from 2.89 to 1.73 dmft. In addition, the propor-
tion of untreated primary teeth declined from 57% in 
1994/95 to 43% in 2016. Most improvement was observed 
up to 2009, with around 25% less reported dentinal decay 

Table 2. Caries trends in the primary dentition (mean dmft) in 6- to 7-year-old schoolchildren in 1st grade for the 16 different German 
federal states plus Westphalia-Lippe region and Germany in the GNOHS in children from 1994 to 2016 (data for 1994–2009 adopted 
from [2])

German State/Region Mean caries experience in 6- to 7-years-olds in first grade (dmft) Overall caries 
reduction, %Year 1994/95 1997 2000 2004 2009 2016

Baden-Wuerttemberg 2.40 1.91 1.72 1.58 1.85 22.9
Bavaria 2.35 2.36 1.37 41.7*
Berlin 3.10 2.64 2.33 2.74 2.40 2.13 31.3
Brandenburg 2.54 2.43 2.76 2.20 1.85 27.2
Bremen 3.10 2.68 3.27 2.76 2.40 1.92 38.1
Hamburg 2.70 2.20 2.24 1.84 1.68 1.70 37
Hessen 2.80 2.30 1.98 2.06 1.75 1.81 35.4
Mecklenburg-Western Pomerania 4.00 3.04 2.95 2.58 2.26 2.23 44.3
Lower Saxony 2.90 2.59 2.36 2.09 1.78 1.78 38.6
North Rhine-Westphalia 3.00 2.90 2.30 2.05 1.75 1.59 47
Rhineland-Palatinate 2.14 2.01 1.78 1.53 28.5**
Saarland 2.00 1.30 1.51 24.5*
Saxony 2.33 1.89 1.75 24.9*
Saxony-Anhalt 3.82 3.20 3.06 2.91 2.31 2.31 39.5
Schleswig-Holstein 2.50 1.90 1.60 1.69 1.45 1.47 41.2
Thuringia 3.75 2.92 2.41 2.78 2.56 2.08 44.5
Westphalia-Lippe 2.80 2.22 2.27 2.27 1.90 1.78 36.4

Germany
dmft 2.89 2.39 2.21 2.16 1.87 1.73
Caries prevalence, % 65 57 53 52 48 44 40.1

* Caries reduction calculated from 2004.
** Caries reduction calculated from 2000.
dmft, decayed, missing and filled teeth; GNOHS, German National Oral Health Survey.
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at the national level. However, minimal changes in this 
aspect have been observed since 2009 (around 6%).

At the regional level, highest caries reduction was ob-
served in North Rhine-Westphalia (47%), Mecklenburg-
Western Pomerania (44.3%), and Bavaria (41.7%), with 
lower decline in Baden-Wuerttemberg (22.9%), Saxony 
(24.9%), and Saarland (24.5%; Table 2).

Comparisons on regional data for SiC from 2009 to 
2016 showed a heterogenous variation with half of the 
regions showing reduction and half showing increment 
on the values of the index (Table 3).

Discussion

In Germany, in contrast to the great success in caries 
prevention with the recent extraordinarily low caries lev-
els in the permanent dentition of children [IDZ, 2016; 
Team DAJ, 2017], caries in primary teeth is still quite 
common. In 6- to 7-year-olds, our results showed a sub-
stantial, persistent caries prevalence (44%; dmft = 1.7) 
with cavitated (untreated) carious teeth comprising 43% 
of the whole caries load (dmft). In addition, comparisons 
through the German national surveys (1994/95–2016) 

showed a well-defined tendency of important improve-
ment in caries levels across the years (Table 2). However, 
the main improvement was observed in the early study 
years, with marked stagnation especially for the last 10 
years at a comparatively high level with a large number of 
affected children.

Diverse opinions exist concerning the reasons behind 
the caries decline in Germany. Since the late 80s, caries 
control strategies are supported by a structured legisla-
tion for community and individualized oral health pre-
vention for children and adolescents [Sozialgesetzbuch, 
1989]. Strategies at the community level include the use 
of fluorides, particularly in toothpastes, access to fluori-
dated domestic salt, regular dental check-ups in schools 
and kindergartens including educational sessions and 
brushing with fluoridated toothpaste, and so on. At the 
individual level strategies for caries control include regu-
lar prophylaxis, dietary and oral hygiene instructions, use 
of fluoride gels and recently introduced, the use of fluo-
ride varnishes at the office from the age of 2.5 years (4 
times per year) in the case of children at high risk of caries, 
and so on. Despite these implemented caries control 
strategies pockets of remaining caries exist, which should 
be focus of further preventive approaches.

Table 3. Comparison of the SiC trends in 6- to 7-year-old school children in the 1st grade for the 16 different German federal states plus 
Westphalia-Lippe region in the GNOHSs in children from 2009 to 2016 (data for 2009 adopted from [2])

German state/region SiC CI

2009 2016 variation, % 2009, % 2016, % variation, %

Baden-Wuerttemberg 5.11 56.4
Bavaria 3.94 44.8 62.8 +40.2
Berlin 6.12 5.67 –7.4 53.2 63.2 +18.8
Brandenburg 5.86 5.03 –14.2 51.6 56.1 +8.7
Bremen 6.07 5.11 –15.8 51.9 49.3 –5.0
Hamburg 3.72 4.86 +30.6 59.5 63.4 +6.5
Hessen 4.90 5.10 +4.1 59.1 66.3 +12.2
Mecklenburg-Western Pomerania 5.79 5.57 –3.8 56.9 57.0 +0.2
Lower Saxony 5.04 5.00 –0.8 56.7 56.7 0
North Rhine-Westphalia 4.54 4.60 +1.3 52.2 56.2 +7.7
Rhineland-Palatinate 4.96 4.43 –10.7 50.7 38.2 –24.6
Saarland 3.76 4.37 +16.2 42.3 53.2 +25.7
Saxony 4.84 61.2 58.0 –5.2
Saxony-Anhalt 5.80 5.88 +1.4 54.6 53.3 –2.4
Schleswig-Holstein 4.22 4.26 +1 58.5 58.8 +0.5
Thuringia 6.47 5.45 –15.8 52.3 57.2 +9.4
Westphalia-Lippe 5.18 5.02 +3.1 51.4 52.2 +1.6

Germany 5.17 4.84 –6.4 53.6 57.5 +7.3

SiC, significant caries index; GNOHS, German National Oral Health Surveys; CI, care index.
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Looking at our data, the international comparison of 
our results is problematic as few data are available, and 
they are mostly not recent and deal with various age 
groups. Epidemiological data from different national 
cross-sectional studies in 5- to 7-year old populations 
showed that caries experience ranges between 0.8 and 1.0 
dmft in England [DPHEP, 2018] and Denmark [Poulsen 
and Malling Pedersen, 2002], to 4.2 and 6.7 dmft in Qatar 
[Al-Thani et al., 2018] and Bosnia and Herzegovina [Mar-
kovic et al., 2013], respectively. According to our results, 
it seems that caries levels in the deciduous teeth in Ger-
many range between these, but do not reach the low dmft 
values of other countries in the Europe, such as Denmark 
or the UK.

It seems that the burden of caries in the primary den-
tition has been underestimated. For dental treatment of 
children, due to their limited ability to cooperate, espe-
cially at young ages, additional sedation or even general 
anesthesia are frequently needed, with the inherent 
much higher risks, costs, and professional time required 
[Amin et al., 2016]. In addition, caries in primary teeth 
should be treated and may even cause dental pain, and 
therefore impact also parents (having to take time off 
from work, financial cutbacks, etc.,) and children’s so-
cial dimensions (school absence, lost learning time, 
etc.). Although the results of the present study showed 
that a good proportion (46%) of the dmft index corre-
sponded to the “ft” component, there are still a worrying 
number of untreated carious teeth (43%). Interestingly, 
despite the lower caries levels in the United Kingdom, 
the proportion of untreated decay is clearly higher 
[DPHEP, 2018], with 78% untreated carious teeth, and 
merely 11% of teeth have been restored. In Germany, a 
slight improvement in the CI has been observed when 
the results of the present study (CI 57.5%) are compared 
to the results from 2009 (CI 53.6%). However, provision 
of dental care at regional and national level shows a clear 
gap as depicted by the still unsatisfactory CI, though all 
preventive strategies and more invasive treatments for 
caries control are fully covered by the national health 
insurance (e.g., fillings, pulp treatment, performed met-
al crowns, extractions, etc.). The insufficient care level 
observed most likely reflects limitations in treatment ca-
pability of young children at the state level compounded 
by limited training during the undergraduate university 
education of dentists [Basner et al., 2012]. This calls for 
an improvement in education and training in the field 
of pediatric dentistry for undergraduates and an exten-
sion of only recent possibilities for postgraduate training 
in pediatric dentistry. In that context, treatment needs 

for small children might exceed the treatment options 
that a general practitioner can offer, as restorative treat-
ment is covered by insurance. This is quite relevant, as 
in the international arena, it has been reported that un-
treated carious lesions in primary teeth are one of the 10 
most prevalent oral health conditions in children, affect-
ing > 600 million children globally [Kassebaum et al., 
2015]. A general nationwide increase in public aware-
ness, reinforcing the importance prevention and, if 
needed, treatment of caries in primary dentition is prob-
ably needed.

Traditionally, simply reporting caries prevalence and 
dmft levels was sufficient to describe the overall caries 
status of the population. However, the results of this study 
showed that when initial lesions were taken into account 
(idmft), caries free children decreased by around 12%. 
Thus, the diagnosis of caries lesions only at the cavitation 
stage would result in a substantial underestimation of the 
overall caries experience in this population, as previously 
reported [Autio-Gold and Tomar, 2005; Ismail et al., 
2008]. Detection and assessment of early carious lesions 
allow preventive strategies to be implemented when the 
lesions have the greatest opportunity to remineralize and 
arrest [Longbottom et al., 2009; Splieth et al., 2016].

On the other hand, merely report of the caries expe-
rience for the whole population no longer seems to ad-
equately reflect the epidemiologic reality. As disease 
prevalence fell, caries experience became more polar-
ized [IDZ, 2016]. Thus, the identification and reporting 
of high caries-risk groups can be impaired by reporting 
mean levels of the whole population. In the present 
study, the SiC [Bratthall, 2000] and the SaC [Schmoeck-
el et al., 2019] were used in order to facilitate recogniz-
ing those individuals with the highest caries values in 
the study cohorts. Our results showed that SiC = 4.84 
and SaC = 3.97 reveal more than double the values re-
flected in the mean caries score of the population 
(dmft = 1.73). In addition, the results of the SiC and SaC 
indices varied in different regions, possibly reflecting 
the different socioeconomic conditions and dental pub-
lic health strategies that might potentially play a role. 
Comparison between SiC data across the entire timeline 
of these surveys is limited, mainly due to the lack of ba-
sic epidemiological data on dental caries among 
6–7-year-old children. Therefore, only comparisons be-
tween the 2 most recent surveys (2009 and 2016) are 
presented. These results showed a discouraging picture 
and heterogeneous results, with half of the regions 
showing a slight improvement and the other half even a 
considerable increase in SiC levels, as in the case of 
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Hamburg (+31%). The variations in this trend call for 
further investigation.

Different studies have reported a positive correlation 
between high caries levels and socioeconomic indicators 
[Borges et al., 2012; Congiu et al., 2014] such as educa-
tional level, income, occupation, and so on. Thus, a clear 
shift of caries as an epidemic disease affecting the general 
population to a polarized, increasingly socioeconomical-
ly conditioned distribution has been recognized [Kasse-
baum et al., 2017]. In the present study, higher caries lev-
els can be expected in regions with many social hotspots 
such as Berlin and Bremen or in economically socially less 
privileged regions with considerable socioeconomic mi-
gratory movements such as Saxony-Anhalt or Mecklen-
burg-Western Pomerania. Nevertheless, over the last de-
cades, the rates of caries decline are in the same range. It 
would certainly be interesting to analyze what has con-
tributed to a greater reduction in caries in the last years in 
certain regions than in others. However, this study did 
not collect any data on specific strategies implemented 
for caries control at individual or community level in the 
regions, and therefore it is not possible to explain region-
al differences if they go beyond the broad socioeconomic 
situation of the region. The influence of strategies imple-
mented at the regional level should be considered and 
analyzed in further studies.

In Germany, at the national level, oral health preven-
tive strategies are well established and uniformly imple-
mented nationwide. However, despite the impressive 
successes in caries prevention in the permanent denti-
tion in children, only minor improvement has been ob-
served in the primary dentition over the last 10–15 years. 
In addition, current caries trends of 6–7-year-olds are 
far behind the 80% caries reduction target promised for 
2020 [Oesterreich and Ziller, 2005] (based on WHO/
FDI global recommendations for oral health improve-
ment [Hobdell et al., 2003]). Some suggestions for future 
improvements include brushing with fluoridated tooth-
paste starting from the eruption of the first primary 
tooth (age about 6 months); daily brushing in kindergar-
ten/preschool with fluoride toothpaste [Pieper et al., 
2016; Team DAJ, 2017]; increasing the fluoride concen-
tration in children’s toothpastes (> 1,000 ppm fluoride) 
[EAPD, 2009; Wong et al., 2011]; including preventive 
visits from early on in the National Health catalogue; 
adapting outdated national fluoride recommendations 
[DGZMK, 2002]; and shifting early caries prevention 
from prescribing fluoride tablets to early brushing in-
structions with fluoride toothpaste provided by skilled 
dental personnel.

In conclusion, despite the overall caries decline in 
 Germany, 6- to 7-year-old children in the first grade still 
present high caries levels and untreated dental decay, 
which calls for more effective preventive and possibly also 
restorative efforts from early on.
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