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Abstract
This study assessed the 40-year longitudinal caries develop-
ment in German adolescents in the light of the sixth Nation-
al Oral Health Survey in Children (NOHSC, 2016) employing 
initial DMFT (IDMFT), Significant Caries Index (SiC) and Spe-
cific Affected Caries Index (SaC). On the basis of the current 
NOHSC (randomized cluster selection using school list or re-
gional community school surveys, 55,956 12-year-old sixth-
graders examined by 482 calibrated community/study den-
tists) DMFT, SiC, a novel IDMFT including initial lesions (IT) 
and the recently introduced SaC were calculated and also 
recalculated for national and international surveys from the 
last 4 decades. In 2016, 78.8% of children were caries-free 
(DMFT = 0), 65.5% including IT lesions. The mean DMFT was 
0.44 (single components: DT = 0.14, MT = 0.02, FT = 0.29, IT = 
0.52) showing a clear association with the school type as 
marker for the socio-economic status. The mean number of 
affected teeth in children with DMFT > 0 was 2.07 (SaC) in 
comparison to almost 9 teeth in the 1970s. The current care 
index on the tooth level was 66.3%, leaving only 7.7% of chil-

dren with restorative treatment needs. Longitudinally, a 
continuous caries decline of more than 80%, including the 
risk groups (SiC/SaC), to an internationally extremely low lev-
el was observed. In conclusion, the National Oral Health Sur-
veys reveal a continuous caries decline to a very low caries 
level in 12-year-old 6th-graders in Germany even if IT lesions 
are included (IDMFT). In spite of proportional reductions in 
the risk groups (SiC/SaC), the polarized caries distribution ac-
cording to socio-economic parameters reveals the need for 
targeted preventive programmes. © 2019 S. Karger AG, Basel

Although caries is not a life-threatening and a prevent-
able disease, its global burden is relevant due to the high 
prevalence from childhood on and the considerable life-
time costs of this chronic disease [Kassebaum et al., 2015]. 
Preventive approaches and their monitoring require a sol-
id epidemiological basis, e.g. via regular national represen-
tative surveys which have been undertaken in several coun-
tries. For the WHO reference group of 12-year-olds, a sec-
ular caries decline could be observed for many industrialized 
countries [WHO, 2016]. In Germany, 12-year-olds have 
been examined in subsequent surveys since 1994/1995 by 
the German Association for Dental Prevention in Children 
and Adolescents (DAJ) [Pieper et al., 2013].
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The aim of this paper is to present the results of the 
most recent National Oral Health Survey for 12-year-old 
children in Germany and to analyse the longitudinal car-
ies development in this age group with the former DAJ 
surveys, other national German surveys [Pieper et al., 
2013; IDZ, 2016] and the original WHO surveys from 
1973 on [Arnljot et al., 1985; Splieth et al., 1996], which is 
the basis for a comparison with the caries development in 
12-year-olds in other countries. Due to the caries decline 
and changes in distribution patterns, additional epidemi-
ological indices, such as the IDMFT which includes initial 
caries lesions, the Significant Caries Index (SiC) and the 
newly introduced Specific Affected Caries Index (SaC) 
[Schmoeckel et al., 2019] were employed and recalculated 
from the original data of surveys from the last 4 decades.

Materials and Methods

The German Association for Dental Prevention in Children and 
Adolescents (DAJ) is the national representation of 17 regional as-
sociations (LAGs) being responsible for the implementation of group 
prevention in kindergarten and school as well as to perform accom-
panying epidemiological surveys. Mostly community dentists and 
preventive dental assistants provide these services, and they are 
mostly obliged to perform regular epidemiological surveys to moni-
tor the success of these programmes. Only in a few federal states, pri-
vate dentists or special teams fulfil these services. This scheme has 
resulted in five subsequent surveys from 1994/95 to 2009 and this 
new survey from 2016 [Team DAJ, 2017] which had been approved 
by the Ethics Committee at the University of Greifswald (BB48/10a).

Sampling
For the survey of 2016, the LAGs could opt for either submitting 

their regular community data seeking at a full survey (4/17 regions) 
or for examining a representative sample, which was drawn by the 
DAJ and the GESIS Leibniz Institute for the Social Sciences 
(Mannheim/Germany) via a randomized cluster selection from the 
official 2014 school lists of middle schools (13/17 regions).

For an overall representative sample, Germany was divided 
into 17 layers which were identical to the regional bodies. In each 
layer all relevant school forms with 6th-graders were selected as the 
clusters. All 12-year-olds in 6th grade in the selected clusters had 
to be examined. In each layer the number of schools, necessary to 
be examined, was calculated with data of the last DAJ survey in 
2009 [Pieper et al., 2013] and formula based on the total number 
of 6th-graders, their caries distribution and the probability of error 
(see online annex; for all online suppl. material, see www.karger.
com/doi/10.1159/000501263):

The expected drop-out rate had been set individually between 
5 and 30% depending on the actual response in each of the German 
regions in the previous survey in 2009 (suppl. Table 1, online an-
nex). After the examination the average DMFT value in the differ-
ent layers/LAGs opting for the randomized cluster selection could 
be calculated (see online annex). In each region opting for a full 
survey, the mean DMFT value was calculated by dividing the sum 

of DMFT values of all 12-year-olds in 6th grade Th by the number 
of examined 12-year-olds in 6th grade Mh.

The balanced mean DMFT value of 12-year-olds in 6th grade for 
Germany could be calculated as sum of the mean DMFT value of 
each layer multiplied with the calculated coefficient for the layer 
(suppl. Table 1, online annex). The uneven proportion of 12-year-
olds in 6th grade in the different regions is considered by this step.

Realization of the Sampling
The balanced mean DMFT value of 12-year-olds in 6th grade 

for Germany could be calculated as sum of the mean DMFT value 
of each layer multiplied with the calculated coefficient for the layer 
(suppl. Table 1, online annex). The uneven proportion of 12-year-
olds in 6th grade in the different regions is considered by this step.

Many LAGs that had opted for a sampling procedure such as 
Bavaria, Bremen, Hamburg, Mecklenburg-Pomerania, Rhineland-
Pfalz and Saxonia had no difficulties in fulfilling the required sam-
ple or even overrecruiting which led to a secure level of confidence 
(suppl. Fig. 1, online annex). Also all LAGs that had chosen to per-
form a full survey examined at least 70% of all schools, which was 
estimated as fulfilling the level of confidence [Stang and Jöckel, 
2004; Stang et al., 2005]. Very few regions marginally missed to col-
lect the required sample. To verify the data of the LAGs missing the 
planned sample size, the influence on the level of confidence was 
checked according to the calculation during the sampling. A maxi-
mum of e = 0.27 could be calculated, and the ranking of the different 
LAGs/regions should be avoided due to the small range of DMFT 
values in the regions, but the influence on the overall mean DMFT 
value for Germany due to these LAGs is less than four thousandths.

Clinical Examination and Calibration
The examinations were performed at the schools and followed 

the new consensus guidelines for Standardized Reporting of Oral 
Health Data in German Community Services [BZÖG, 2013]. The 
standard WHO [1997] index (DMFT) for teeth with experience of 
dental caries (caries: DT, missing: MT and filled teeth: FT) was the 
threshold for recording the presence of decay. In addition, and for 
the first time in the German Oral Health Survey in Children, the 
assessment of initial carious lesions (IT) was included. Data were 
collected by trained and calibrated examiners who were generally 
employed by community dental preventive services or, where not 
present, recruited only for the study.

Calibration of examiners was performed using an online plat-
form designed for this purpose. The e-learning system comprised 
theoretical learning sessions, practical exercises using clinical pic-
tures and a calibration module. Both training and calibration sec-
tions could be repeated by the examiners as required.

A total of 482 dentists were calibrated. For all examiners, the 
interexaminer weighted kappa rank values were calculated  [Cohen, 
2006]. All interexaminer weighted kappa rank values were > 0.65, 
with 44% of the examiners reaching a substantial agreement (κ = 
0.65–0.80), and the remaining 56% an (almost) perfect agreement 
(κ = 0.81–1.00).

Statistical Analyses and Data Recording
Data recording was mostly performed digitally via the existing 

software at the community services (ISGA, Gudental, Micropro, 
Octoware/easy-soft) and then transferred to the regional LAG for 
combining all data into one data sheet in Microsoft Excel®, with 
anonymous recording of the school type, class level, gender, date 
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of birth, examination date and the single components of the DMFT 
and initial caries lesions (IT) per child.

Caries data were analysed descriptively, regarding prevalence, 
mean DMFT and its single components (DT, MT, FT) including 
initial caries lesions (IT). Furthermore, the SiC as the mean DMFT 
value of the one third of children with the highest caries levels [Brat-
thall, 2000] and the recently introduced SaC to identify the risk 
group in populations with low caries prevalence [Schmoeckel et al., 
2019] were calculated and also recalculated for the German epide-
miological surveys of the last four decades. For the calculation of the 
SaC the following was performed: mean DMFT in the group of in-
dividuals with DMFT > 0 or if caries prevalence and mean DMFT 
are known: 100%/(caries prevalence in %) × mean DMFT.

For national data the mean values of the federal states were 
weighted according to their relative size of the population of the 
age group [Team DAJ, 2017].

Results

In total, 55,002 12-year-olds in 6th grade were exam-
ined in all 17 German regions by the 482 calibrated com-
munity or study dentists for the 2016 survey. 78.8% of 
these children had not experienced caries on the defect 
level in their permanent dentition (DMFT = 0, Table 1), 
which was slightly reduced to 65.5% by including IT le-
sions.

The mean caries prevalence was 0.44 DMFT with al-
most no permanent teeth missing due to caries with 
very  little variation among the different federal states 
(Table 2). For the 21.2% of the children with caries ex-
perience on the defect level, the mean DMFT was 2.07, 
including a mean of 0.65 teeth with carious defects. The 
SiC was 1.33 DMFT. The analysis according to the 
school type and, therefore, socio-economic level re-
vealed a clear association with the caries levels. In the 
majority of the federal states, 6th-graders are already 
separated in “Gymnasium” which is intended for pre-
paring an academic carrier, in middle schools for non-
academic jobs or special needs schools. Pupils in “Gym-
nasium” exhibited about half of the overall mean caries 
values (0.24 DMFT), while special needs schools with 
handicapped children or pupils with learning disabilities 
had about twice the mean value (0.97 DMFT). Thus, a 
clear risk group of about one fifth of all children can eas-
ily be identified in Germany already by school type in 
6th grade.

Treatment Needs
Only 7.7% of all these 12-year-olds exhibited open car-

ious defects and, therefore, a restorative treatment need. 
In 13.5% all caries defects had already been treated. At the 

Table 1. Proportion of “caries-free” 12-year-old 6th graders (DMFT = 0) in Germany and its federal states from 
1994/1995 to 2016 and without initial caries lesion, carious defects, fillings or missing teeth due to caries for 2016 
(IDMFT = 0)

German state “Caries-free” children in permanent dentition (DMFT = 0), % IDMFT = 0

1994/95 1997 2000 2004 2009 2016 2016

Baden-Wuerttemberg 31.7 50.2 60.0 68.6 72.2 82.3 50.1
Bavaria – – – 54.8 62.3 71.7 55.1
Berlin 27.0 35.6 54.8 60.0 63.6 66.4 55.6
Brandenburg – 33.5 52.3 54.2 64.9 76.9 70.4
Bremen 40.0 – 49.9 59.5 62.5 66.3 53.7
Hamburg 37.6 39.2 50.8 61.4 69.9 80.7 62.5
Hessen 32.0 44.2 59.1 62.4 73.4 81.6 71.6
Mecklenburg-Western Pomerania 15.3 24.4 38 50.9 60.4 75.8 67.6
Lower Saxony – – 55.0 63.2 72.2 78.3 66.4
North Rhine-Westphalia 32.9 42.2 57.0 64.0 72.6 81.3 74.3
Rhineland-Palatinate 32.1 43.2 55.9 58.1 70.0 86.6 71.1
Saarland – – – 68.3 82.4 85.9 81.3
Saxony – – – 59.6 71.9 79.1 73.1
Saxony-Anhalt 20.6 28.3 41.8 53.8 67.4 76.7 73.0
Schleswig-Holstein 31.5 45.0 54.1 61.6 70.4 84.0 77.8
Thuringia 24.6 35.0 48.2 53.3 63.5 79.2 73.0
Westphalia-Lippe 35.8 43.9 56.1 59.2 68.6 80.7 74.2

Germany (mean) 30 39 52 60 69 79 68
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tooth level, 66.3% of the carious teeth had already been 
filled and 3.9% had been extracted, while 29.7% presented 
with untreated caries.

Longitudinal Development
The first WHO surveys measured caries prevalence in 

13- to 14-year-olds for both parts of Germany (FRG/
GDR), but only in supposedly representative cities (Han-
nover/West Germany, Leipzig/East Germany) which both 
high caries prevalence (8.8 and 4.9 DMFT, respectively; 
Table 3) [Arnljot et al., 1985]. The subsequent surveys in 
all of West Germany were also performed in 13- to 14-year-
olds, but patients who visited dentists within the National 
Health System (A5/A10) [Dünninger et al., 1995]. These 
first continuous surveys recorded the first caries decline 
in 13- to 14-year-olds from 8.8 DMFT in 1983 to 6.4 
DMFT in 1989 in (West) Germany. The IDZ studies dur-
ing German unification showed further reductions to 5.1 
DMFT (1989) for West Germany and 4.3 DMFT in East 
Germany (1992). The DAJ surveys starting in 1994/95 
used the new WHO reference group of 12-year-olds, and 
they also employed representative cohorts of schoolchil-
dren mostly being examined by the community dental 
services after a calibration. They show an additional 

marked caries decline for 12-year-olds in 6th grade from 
2.44 in 1994/1995 to the current 0.44 DMFT. The values 
are in excellent agreement with the fewer IDZ surveys 
which drew representative samples for 12-year-olds from 
the population records and examined them with very few 
calibrated study dentists. The 2004–2006 data with both 
0.7 DMFT and the 2014–2016 data of 0.5 and 0.44 DMFT 
for the IDZ and the DAJ survey, respectively, clearly pres-
ent a further and marked caries decline in spite of the two 
different recruiting and examination schemes. Within the 
DAJ studies a caries decline of 82% can be seen, while ad-
justing the initial 8.8 DMFT of the WHO and A5 studies 
for 13- to 14-year-olds to recalculated 6.6 DMFT in 
12-year-olds, the caries decline in West Germany has re-
duced the initial caries levels by 93%.

The marked decrease in caries levels persists, even with 
the inclusion of IT lesions (Table 3) which were recorded 
in 1997 for the first time and have continuously dropped 
since then. Also, the SiC comprising the caries levels in a 
third of the children with the highest caries levels de-
creased by over 90%. Only the SaC, which calculates the 
mean caries experience of children with DMFT scores >0, 
was reduced to a slightly lesser extent of 77% from 1983 
to 2016.

Table 2. Caries experience in 12-year-olds in Germany in the German National Oral Health Survey of 2016: DMFT and subcomponents, 
Significant Caries Index SiC, mean DMFT in children with caries experience (DMFT >0, SaC), care index on tooth level, caries-free 
children on DMFT level, percentage of children with treatment need DT >0, mean DMFT in academic school GYM and special needs 
schools (SNS)

German state DMFT IT DT MT FT SiC SaC Care index, % DMFT = 0, % Children
with DT
>0, %

DMFT
GYM

DMFT 
SNS

Baden-Wuerttemberg 0.38 1.39 0.12 0.01 0.25 1.14 2.14 69.6 82.3 6.0 0.16 0.56
Bavaria 0.62 0.72 0.28 0.01 0.33 1.85 2.18 55.2 71.7 13.9 0.40 0.58
Berlin 0.74 0.53 0.22 0.03 0.49 2.20 2.19 70.2 66.4 13.3 0.08 1.33
Brandenburg 0.48 0.20 0.12 0.02 0.34 1.45 2.09 76.1 76.9 6.6 0.19 1.09
Bremen 0.65 0.58 0.23 0.02 0.40 1.95 1.94 64.8 66.3 14.5 0.30 2.75
Hamburg 0.39 0.61 0.11 0.01 0.27 1.16 2.01 72.6 80.7 6.2 0.29 0.53
Hessen 0.38 0.38 0.09 0.02 0.27 1.13 2.06 76.4 81.6 5.2 0.21 0.56
Mecklenburg-Western Pomerania 0.46 0.31 0.07 0.02 0.38 1.38 1.89 85.6 75.8 5.2 0.40 1.02
Lower Saxony 0.44 0.35 0.12 0.03 0.29 1.31 2.01 71.9 78.3 7.6 0.28 0.96
North Rhine-Westphalia 0.38 0.23 0.09 0.02 0.28 1.14 2.03 78.7 81.3 5.2 0.24 0.96
Rhineland-Palatinate 0.24 0.45 0.08 0.01 0.15 0.71 1.78 65.5 86.6 5.6 0.16 0.59
Saarland 0.27 0.11 0.08 0.02 0.17 0.81 1.91 69.8 85.9 5.4 0.19 0.26
Saxony 0.44 0.17 0.11 0.01 0.33 1.32 2.11 76.0 79.1 6.1 0.26 1.5
Saxony-Anhalt 0.52 0.14 0.13 0.02 0.36 1.55 2.21 75.2 76.7 7.0 0.29 1.18
Schleswig-Holstein 0.33 0.19 0.06 0.01 0.26 0.99 2.07 81.8 84.0 3.7 0.17 0.44
Thuringia 0.44 0.24 0.12 0.02 0.30 1.31 2.10 72.7 79.2 7.0 0.25 1.27
Westphalia-Lippe 0.40 0.23 0.11 0.01 0.27 1.19 2.06 70.2 80.7 6.7 0.27 0.97
Germany1 0.44 0.52 0.14 0.02 0.29 1.33 2.07 70.3 78.8 7.7 0.24 0.97

1 Weighted value for Germany according to distribution of population.
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Discussion

Until German unification in 1990, epidemiological 
studies found relatively high caries values for adolescents 
which is outlined in the results section of this paper. A 
comparative study on children’s dental health in Europe 
among eight EU countries found the highest DMFT 
 values in the 12-year-olds in Germany, Greece and Italy 
[Bolin, 1997].

The high caries levels and the starting caries decline in 
Switzerland or Nordic countries sparked in the 1980s a 
discussion in the Federal Republic of Germany (West) 
and the East German Democratic Republic to introduce 
structured group prevention and individualized preven-
tion in the national health system by law and compul-
sory epidemiological surveys in West Germany [IDZ, 
2016, Team DAJ, 2017]. The East German system con-
centrated on water fluoridation, fluoride tablet use in 
kindergarten and schools, but fluoridated toothpaste was 
hardly used [Splieth and Meyer, 1996]. With unification, 
East  Germany joined the West German system which 

gives an excellent structural frame to deliver caries pre-
vention to children and adolescents at many levels and 
monitor the outcome regularly which is justified by the 
high disease burden and costs which are created by car-
ies.

Thus, a very consistent set of surveys and data on car-
ies prevalence in adolescents exists in Germany, and it 
reveals an impressive caries decline of more than 90% in 
45 years. In spite of some variation in methods used to 
determine national mean DMFT scores in adolescents in 
Germany and Europe over time [Patel et al., 2016], the 
DMFT seems to be an extremely robust instrument to 
monitor caries experience, and the longitudinal caries de-
velopment is quite clear in spite of varying set-ups. This 
is especially true for Germany where the IDZ and DAJ 
studies implemented extremely different recruiting strat-
egies for participants and examining dentists, but the re-
sults at each point of time are almost identical [IDZ, 2016; 
Team DAJ, 2017].

The inclusion of IT lesions (IDMFT) or the use of sub-
analyses for the caries risk group (SiC, SaC) allow a more 

Table 3. Caries prevalence in adolescents (DMFT, subcomponents, Significant Caries Index (SiCDMFT), initial 
caries lesions IT and mean number of DMFT in children with DMFT (SaC) according to oral health surveys in 
Germany: initial WHO surveys in 13- to 14-year-olds for Hannover/FRG and Leipzig/GDR, surveys in private 
practice in all Germany (A5–A10 studies), population register-based surveys by the Institute of German Dentists 
[IDZ, 2016] and school-based National Oral Health Survey in 12-year-olds in 6th grade by the German Associa-
tion for Dental Prevention in Children and Adolescents [Team DAJ, 2017]

Study DMFT DT MT FT IT SiCDMFT DMFT = 0, % SaCDMFT

1973 ICS 1 Hannover region1 8.8 4.4 0.4 4.1 1 8.97

1979 ICS 1 Leipzig region1 4.9 1.6 0.2 3.0 10 5.47

1983 A5 West Germany2 8.8 2.8 0.35 5.7 2 9.07

1989 IDZ West Germany3 5.1 2.1 0.1 3.0 9.66 13 5.97

1989 A10 West Germany2 6.4 3.2 0.2 11 7.27

1992 IDZ East Germany3 4.3 0.7 0.1 3.5 8.46 16 5.17

1994/94 DAJ4 2.44 0.43 0.05 1.98 5.33 30 3.57

1997 DAJ4 1.75 0.33 0.03 1.44 4.46 39 2.87

1997 IDZ4 1.7 0.4 0.0 1.3 3.0 4.1 42 2.97

2000 DAJ4 1.21 0.23 0.03 0.98 3.43 52 2.57

2004 DAJ4 0.98 0.24 0.03 0.68 2.99 60 2.57

2004 IDZ 4 0.7 0.7 0.2 0.5 0.9 2.1 70 2.37

2009 DAJ4 0.72 0.22 0.02 0.48 2.18 69 2.37

2014 IDZ4 0.5 0.1 0.1 0.3 0.6 1.4 81 2.67

2016 DAJ4 0.44 0.14 0.02 0.29 0.52 1.33 79 2.1

SaCDMFT, mean DMFT in the group with DMFT >0. 1  WHO, 13- to 14-year-olds, mean value between 
metropolitan and non-metropolitan area [Arnljot et al., 1985]. 2 A studies, 13- to 14-year-olds in dental practices 
[Dünninger et al., 1995]. 3 IDZ, 13- to 14-year-olds, representative sample [IDZ, 2016]. 4 DAJ and IDZ studies, 
12-year-olds, representative samples, DAJ recorded in 6th grade [TEAM DAJ, 2017; IDZ, 2016]. 5 Original figure 
was 2.3 MT with inclusion of premolar extractions due to orthodontics, recalculated by study later to 0.3 MT. 
6 Calculated from distribution of original data. 7 Calculated from original data by: 100/(caries prevalence).
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detailed description of the caries patterns, but they ex-
hibit a similar caries decline as the DMFT. Still, for the 
public health perspective it is of prime interest how even-
ly the caries reductions are distributed and how successful 
the caries-preventive strategies are for the high-risk 
groups.

International Comparison
In contrast to the comparatively high caries levels in 

Germany in the 1980s, the current caries prevalence is 
now one of the lowest (Table 4). About 80% of the 12-year-
olds are caries-free at the cavity level (DMFT = 0), which 
was extremely rare in the 1970s and 1980s [Arnljot et al., 
1985]. Even the inclusion of IT lesions does not change 
the picture considerably, and the trend is uniform for the 
different federal states in Germany.

Similar trends in caries prevalence have been reported 
in other countries, e.g. in Portugal, Slovenia or Korea, but 
the most recent caries levels are about twice to 4 times the 
current German values (1.18, 1.9 and 1.8, respectively) in 
spite of high sealant rates (Portugal: 55% of 12-year-olds, 
mean 3.61; Slovenia 92%) [Calado et al., 2017; Kim et al., 
2017; Vrbič and Vrbič, 2016].

Potential Reasons for the Caries Decline
As the caries decline in the primary dentition in 

 Germany is much less satisfactory than in the permanent 
dentition, the question arises why the same children, par-
ents, dental teams and national health system result in 
one of the world’s lowest caries levels in the permanent 
dentition, but not in the primary dentition [Team DAJ, 
2017]. According to the available evidence, fluorides are 
the key point for the caries decline, especially fluoridated 
toothpaste [Bratthall, 2000; Walsh et al., 2010]. West 
 Germany has been widely using fluoridated toothpaste in 
the 1980s, where the first caries decline was detected in 
8- to 9-year-olds. East Germany had problems with man-
ufacturing fluoridated toothpaste [Splieth and Meyer, 
1996] which led to a minimal use, and in spite of many 
other measures in caries prevention such as water fluori-
dation or the use of fluoride tablets in kindergarten and 
schools, no national caries decline could be observed be-
fore unification [Künzel, 1988]. In contrast to about 
1,500 ppm fluoride in the toothpaste from 6 years on, pae-
diatric toothpaste only contains 500 ppm which could ex-
plain the lesser decline in the primary dentition. This is 
supported by an English analysis which concluded that 
the reduction in caries levels among 5-year-olds has most 
likely been brought about by the wider availability of chil-
dren’s toothpaste of at least 1,000 ppm fluoride [Davies et 

al., 2017], while the levels of gingivitis which are related 
to plaque and plaque removal were almost stable over 40 
years [Murray et al., 2015].

The other most important factor in the exceptionally 
high caries reductions in German adolescents could be 
the nation-wide combined and well-structured imple-
mentation of group and individualized prevention in 
1989. By law, group prevention in schools has to be orga-
nized and financed by the insurances of the national 
health system. It is organized with the regional commu-
nity dental services and private practitioners. The indi-
vidualized prophylaxis in the private practices within the 
national health system includes the semi-annual assess-
ment of the oral hygiene status, brushing instruction, top-
ical fluoride application and sealants for permanent mo-
lars, while the visits are only annually before the 6th birth-
day and group prevention below the age of 3 years is rare. 
Thus, the German caries-preventive measures are well 
structured, established and widely used [KZBV, 2018], 
but clearly concentrated on the permanent dentition 
which could be the reason for caries decline there and the 
much lesser extent in the primary dentition.

Table 4. International comparison of mean caries experience 
(DMFT) in 12-year-olds [WHO, 2016]

Country Year DMFT

Denmark 2014 0.4
Germany (DAJ)1 2016 0.4
Germany (IDZ) 2014 0.5
Finland 2009 0.7
UK 2007–2008 0.7
Sweden 2011 0.8
Belgium 2009–2010 0.9
Switzerland2 2011 0.9
France 2006 1.2
Portugal 2013–2014 1.2
USA 1999–2004 1.2
Italy3 2012 1.2
Austria 2007 1.4
Norway 2004 1.7
Turkey 2004–2005 1.9
Belarus 2009 2.1
Hungary 2008 2.4
Czechia 2006 2.6
Poland 2014 2.8
Russian Federation4 2007–2008 2.9
Albania 2011 3.7
Croatia 2013–2015 4.2

1 12-year-olds in 6th grade. 2 Canton Basel-Land. 3 Campania. 
4 North-west Russia.
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Sealants are often regarded as a key stone in caries pre-
vention, especially in children where pits and fissures are 
overproportionally affected [Wright et al., 2016]. The seal-
ant rate in 12-year-olds in Germany of 70% [IDZ, 2016] 
was comparatively lower than in Slovenia (92%), or the 
mean number of sealants with 2.8 was lower than in Portu-
gal (3.6), but the mean caries experience in  Germany is only 
one fourth of the Slovenian or the Portuguese. In Den-
mark, the community with the lowest caries rates (Nexö) 
also had very low sealant rates [Ekstrand et al., 2007]. Thus, 
it seems to be feasible to achieve very low caries levels with 
a minimal use of sealants, and the main driver of the caries 
decline (in Germany) could be a reduction of caries activ-
ity by the regular applications of fluorides in combination 
with plaque removal, meaning tooth brushing.

In conclusion, the comparatively high caries levels in 
German adolescents of the 1970s and 1980 could be re-
duced by over 90% to internationally very low caries val-
ues. The combined, nation-wide group and individual-
ized preventive programmes as well as the accompanying 
epidemiological survey offer an excellent structure for the 

implementation of caries-preventive measures and the 
monitoring of the outcome.

The only remaining challenge is the disparities in oral 
health: after a general decline, caries is almost exclusively 
restricted to a minority associated with low socio-eco-
nomic state or even deprivation. This can be observed in 
many countries [Vernazza et al., 2016], and it requires 
relevant consequences in clinical and public dental pre-
vention.
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