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Oral health behaviour of children and adolescents in Germany.
Results of the cross-sectional KiGGS Wave 2 study and trends

Abstract

Oral health behaviour plays a key role in the prevention of caries and periodontitis. This article describes the
prevalence, determinants and trends of tooth brushing frequency and utilization of dental check-ups. The analyses
are based on the data from the second wave of the German Health Interview and Examination Survey for Children
and Adolescents (KiGGS Wave 2, 2014-2017). The results show that around 80% of children and adolescents meet
the recommended tooth brushing frequency and utilization of dental check-ups. Around one fifth of children and
adolescents do not meet the recommendations. 14- to 17-year-old adolescents, as well as those with low socioeconomic
status and a migration background are groups which are particularly at risk. Compared to the KiGGS baseline study
(2003-2006), tooth brushing frequency and utilization of dental check-ups has improved. While this positive
development is apparent for nearly all the population groups analysed, the same risk groups that were identified
by the baseline study are also evident in the KiGGS Wave 2 results. Targeted measures directed at specific target
groups to promote oral health behaviour at younger ages should therefore be maintained and expanded, respectively.

® CHILDREN AND ADOLESCENTS - TOOTH BRUSHING FREQUENCY - DENTAL CHECK-UPS - HEALTH MONITORING - KIGGS

1. Introduction examinations (dental check-ups according to sentence 2
of section 26 (1) of Book 5 of the German Social Code) [7].
Caries belongs to the most frequent diseases in child-

hood and adolescence [1]. The great spread of the dis- 1.1 Recommendations on oral health behaviour

ease can be traced back to insufficient oral hygiene and

FOCUS

inadequate nutrition [2]. Effective oral hygiene and reg-
ular dental check-ups (see info box) are, besides ade-
quate fluoridation and nutrition that prevents caries, pil-
lars in the prevention of tooth and mouth diseases [3-6].
This is also reflected in the guidelines on caries prophy-
laxis for permanent teeth [4] as well as the guidelines of
the Bundesausschuss der Zahnarzte und Krankenkas-
sen on tooth, gum and jaw disease early detection

According to recommendations, the more frequently the
teeth are brushed with fluoride toothpaste the greater
degree to which caries can be prevented [8, 9]. The aim
is to completely remove bacterial plaque from tooth
surfaces. The German Society of Dentistry and Oral
Medicine (DGZK) recommends brushing milk teeth with
a thin film of fluoride containing children’s toothpaste
once a day. From age two, a child’s milk teeth should be
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KiGGS Wave 2

Second follow-up to the German Health
Interview and Examination Survey for Children
and Adolescents

Data owner: Robert Koch Institute

Aim: Providing reliable information on health
status, health-related behaviour, living condi-
tions, protective and risk factors, and health

care among children, adolescents and young
adults living in Germany, with the possibility
of trend and longitudinal analyses

Study design: Combined cross-sectional and
cohort study

Cross-sectional study in KiGGS Wave 2

Age range: 0-17 years

Population: Children and adolescents with
permanent residence in Germany

Sampling: Samples from official residency
registries - randomly selected children and
adolescents from the 167 cities and municipal-
ities covered by the KiGGS baseline study
Sample size: 15,023 participants

KiGGS cohort study in KiGGS Wave 2

Age range: 10-31 years

Sampling: Re-invitation of everyone who took
part in the KiGGS baseline study and who
was willing to participate in a follow-up
Sample size: 10,853 participants

KiGGS survey waves

» KiGGS baseline study (2003-2006),
examination and interview survey

» KiGGS Wave1 (2009-2012),
interview survey

» KiGGS Wave2 (2014-2017),
examination and interview survey

More information is available at
www.kiggs-studie.de/english
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brushed two times a day with a pea-sized amount of flu-
oride toothpaste for children. After the first permanent
teeth appear, fluoride toothpaste for adults should be
applied twice a day [8, 9]. As children cannot initially be
expected to brush their teeth by themselves, parents are
responsible for the dental hygiene of their children until
approximately the age of eight. However, when children
are two years old parents should begin teaching them
to brush their teeth by themselves [10].

According to the guidelines of the Federal Joint Com-
mittee, children up to and including age five should go
for dental check-ups to detect diseases of the teeth,
mouth and jaw at least once a year, and 6- to 17-year-old
children and adolescents at least twice [7, 11].

Group prophylaxis to improve oral health and prevent
tooth, gum and jaw diseases (section 21 SGB V) is
directed comprehensively at all children in day-care up
to the age of 6, 6- to 12-year-old children at school, as
well as 12- to 16-year old adolescents at school or facili-
ties for persons with disabilities that present an increased
risk of caries. Measures include an examination of the
oral cavity, of the condition of teeth and enamel harden-
ing, as well as target group adapted advice on nutrition
and oral hygiene. Specific programmes should be devel-
oped for children and adolescents that present a par-
ticularly high risk of caries [12]. Moreover, individual
prophylaxis entitles 7- to 17-year-old children and ado-
lescents to an individual caries prophylaxis at a dentist
twice per year (section 22 (1) SGB V) that has a function
in preventive care and diagnosis.

Beyond group and individual prophylaxis, 2.5- to
6-year-old children are legally entitled to three check-up
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examinations to detect tooth, gum and jaw diseases
(section 26 SGB V). The first of these examinations
should take place during a child’s third life year, the other
two before the child’s sixth birthday [7]. These examina-
tions aim to detect diseases and abnormal developments
of the teeth, gum and jaw. They are also directed at
increasing parents’ and children’s awareness of dental
hygiene and tooth-friendly nutrition. On this basis, the
Preventive Health Care Act (Praventionsgesetz, PravG),
which was passed in 2015, provided for further dental
check-ups for infants and small children to prevent
caries at early ages [13]. Since 2016, the ‘yellow booklet’
(where early detection examinations are recorded) has
continuously promoted dental prevention through six
legally binding referrals to a dentist for children between
6 and 64 months old [14].

1.2 Caries among children and adolescents in Germany

Germany’s fifth oral health study (DMS V), conducted
by the Institute of German Dentists (IDZ) between 2013
and 2014, provides population representative data on
oral health for 12-year-olds in Germany [15]. The data
shows that dental prophylaxis and adequate dental care
has led to an impressive decrease in the levels of caries
prevalence among children in Germany over the last
25 years. 12-year-olds on average today have o.5 decayed,
filled or missing teeth due to caries. In 1997, the figure
was still 1.7. In international comparison, Germany has
a leading position [15].

In spite of this significant drop, a large proportion of
children and adolescents still suffer from caries. This is
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Info box Oral health behaviour

Dental care at home (such as using fluoride
toothpaste to brush your teeth) and profes-
sional dental cleaning by a dentist mechani-
cally remove bacterial plaque. During dental
check-ups, the teeth and gums are checked
for diseases of the teeth, mouth and jaw.

Journal of Health Monitoring 2018 3 (4)
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particularly evident for early childhood caries of the milk
teeth, where decay of the milk teeth due to caries occurs
before a child’s third birthday [16-18]. In the epidemio-
logical examinations that accompanied group prophy-
laxis examinations in 2016, the German Working Com-
mittee for Dental Care of Youths (DA)) in its last study
for the first time collected data on early childhood caries
prevalence in Germany [19]. The dentition of 11.4% of
3-year-olds required treatment, 2.3% had already received
treatment. 81.3% had naturally healthy teeth [19]. As with
12-year-olds, the prevalence of caries is increasingly
polarised, with an increasingly smaller group of children
and adolescents presenting the largest number of decay-
ing teeth. Oral health studies indicate socioeconomic
status (SES) as a key factor in the development of caries
[19-21]. Prevalence of caries is not only significantly
higher among children and adolescents from socially
disadvantaged families [22, 23], but also among girls and
boys with a migration background [24-26].

School entry examinations in Berlin too, during which
doctors of public health services control the teeth and
gum health of children at school entry age, reveal the
role of social differences for dental health [27]. Accord-
ing to the data collected in 2016, the teeth of 30.8% of
children with low SES either required treatment, were
decayed or missing, whereas the corresponding figure
for children with medium and high SES was significantly
lower (9.7% and 2.5%, respectively). A similar correla-
tion is apparent for migration background. 24.9% of
children with a two-sided migration background, 9.8%
of children with a one-sided migration background and
5.8% of children without a migration background had
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teeth that either required treatment, were decayed or
missing [27].

1.3 Oral health behaviour of children and adolescents in
Germany

DMS V data shows that roughly one in two children up
to the age of 12 knows the dental care recommendations
and brushes their teeth properly [15]. We can thereby
ascribe the existing socioeconomic differences in dental
health to differences in oral health behaviour. The pro-
portion of children and adolescents from families with
low status who know the recommendations for dental
health is lower, they brush their teeth less often and do
not go to dental check-ups as frequently as their peers
from the high status group [15]. The representative data
from the German Health Interview and Examination Sur-
vey for Children and Adolescents (KiGGS baseline study,
2003-2006) also highlights this fact, as nearly one third
of children and adolescents present insufficient oral
health behaviour [24, 26]. The proportion of adolescents
who do not brush their teeth often enough and have
fewer dental health check-up examinations was highest
among those with low SES and a migration background
[26].

The second follow-up survey, KiGGS Wave 2 (2014-
2017), again provides representative data on oral health
for o- to 17-year-old children and adolescents in Ger-
many. This article now describes the prevalence of tooth
brushing frequency and utilization of dental check-ups
differentiated according to sociodemographic factors
such as age, gender, SES, migration background, size
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of municipality (rural/urban) and region (East and West
German federal states (including Berlin)). To highlight
the potential for prevention measures, the focus is on
groups which are particularly at risk. A comparison with
the KiGGS baseline study (2003-2006) reveals the trends
during the last ten years. The article uptake of orthodon-
tic treatment by children and adolescents in Germany
in this issue of the Journal of Health Monitoring presents
the initial results from KiGGS Wave 2 on the utilization
of orthodontic treatment.

2. Methodology
2.1 Sample design and study conduct

KiGGS is part of the health monitoring system at the
Robert Koch Institute (RKI) and includes repeated
cross-sectional surveys of children and adolescents aged
o to 17 (KiGGS cross-sectional study) that are represen-
tative for Germany. The KiGGS baseline study (2003-
2006) was conducted as an examination and interview
survey, the first follow-up study (KiGGS Wave 1, 2009-
2012) as a telephone-based interview survey and
KiGGS Wave 2 (2014-2017) as an examination and inter-
view survey. The concept and design of KiGGS have been
described in detail elsewhere [28-31]. Participants were
selected randomly from the official registries of the
167 cities and municipalities representative for Germany
which had already been chosen for the KiGGS baseline
study. A number of activities have been conducted
to increase study participation and to improve the
sample composition [29, 32]. 15,023 children and
adolescents (7,538 girls, 7,485 boys) took part in
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KiGGS Wave 2 (2014-2017) (response rate 40.1%).
Response rates were calculated based on the Response
Rate 2 of the American Association for Public Opinion
Research (AAPOR) [6]. 17,641 girls and boys aged o to
17 (8,656 girls, 8,985 boys) took part in the KiGGS
baseline study, with a response rate of 66.6% [30].

2.2 Indicators of oral health

In line with the KiGGS baseline study (2003-2006), indi-
cators on tooth brushing frequency were measured in
KiGGS Wave 2 using the self-reported information pro-
vided by the participants (11- to 17-years-old) or their
legal guardians (o- to 10-years-old) on a questionnaire
completed in writing. The questions asked were ‘How
often are your child’s teeth brushed,’” or ‘How often does
your child brush its teeth?’ or ‘How often do you brush
your teeth?’ The answers were ‘at least twice a day’, ‘once
a day’, ‘several times a week’, ‘once a week or less’ and
‘not at all’ and were summarised in keeping with the rec-
ommendations for tooth brushing frequency. According-
ly, o- to 1-year-old children should brush their teeth at
least once a day and 2- to 17-year-olds at least twice per
day with an appropriate fluoride toothpaste (see recom-
mendations on oral health behaviour) [8, 9]. For the
group of o- to 10-year-olds, parents or legal guardians
responded on the utilization of dental check-ups, 11- to
17-year-olds provided the answers themselves. The ques-
tion was: ‘How often does your child have dental check-
ups?’ and ‘How often do you have dental check-ups?’
The answers ‘every three months’, ‘every six months’,
‘once per year’, less than once per year’ and ‘I have
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never been to the dentist’ were summarised according
to the recommendations [7]. For up to 5-year-old chil-
dren, the recommendation is to have a dental check-up
once and for 6- to 17-year olds twice a year (see recom-
mendations on oral health behaviour) [7, 11]. Additional
dental check-ups for infants and small children to pre-
vent early childhood caries were only introduced at the
point of data collection for KIiGGS Wave 2 (2014-2017),
meaning that this article only presents the utilization for
children older than 3.

The article now focuses on the proportion of children
and adolescents not meeting the recommendations for
tooth brushing frequency and utilization of dental check-
ups (risk group).

2.3 Determinants of oral health behaviour

Previous studies have identified that SES in particular
and migration background are determinants for child-
hood oral health behaviour in addition to age, gender
and place of residence [24, 26, 33]. KiGGS determines
SES based on the responses derived from the informa-
tion provided by the parents about their education, occu-
pational status and income (equivalised disposable
income). Based on an index that applies a point sum
which equally reflects all three indicators a distribu-
tion-based differentiation of three groups is established,
according to which 20% of children and adolescents
belong to the low (1st quintile), 60% to the medium
(2nd to 4th quintile) and 20% to the high status group
(sth quintile) [34]. Migration background is defined based
on the child’s country of birth as well as parent country
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of birth and citizenship. A one-sided migration back-
ground was defined as having one parent who was not
born in Germany or does not hold German citizenship.
The group of two-sided migration background included
children who had themselves migrated to Germany and
have at least one parent who was not born in Germany,
or whose parents were both born in a country other than
Germany or are non-German nationals [32].

2.4 Statistical methods

The first part of the cross-sectional analysis is based
on data from 14,121 respondents aged o to 17 years
(7,115 girls, 7,006 boys) with valid answers on tooth
brushing frequency. The second part of the cross-sec-
tional analysis is based on the data from 12,926 respon-
dents aged 3 to 17 years (6,493 girls, 6,433 boys) with
valid answers on the utilization of dental check-up exam-
inations. The results are presented as prevalences (fre-
quencies) with 95% confidence intervals and are strati-
fied according to gender, age, SES, migration background,
size of municipality (rural/urban) and region (East and
West German federal states (including Berlin)). Associ-
ations between tooth brushing frequency and/or utiliza-
tion of dental check-ups and the selected determinants
were calculated by applying multivariate logistic regres-
sion models, which produced results in the form of odds
ratios. These are to be interpreted as a risk ratio and
indicate the factor by which the risk of a low frequency
of tooth brushing or low utilization of dental check-ups
is increased in comparison to the reference group. In
order to achieve reliable findings on the significance of
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Around 80% of children

and adolescents fulfil the
recommendations for tooth
brushing frequency and utili-
zation of dental check-ups.
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the individual determinants on child and adolescent oral
health behaviour they were mutually statistically con-
trolled. The calculations were carried out using a weight-
ing factor that corrects deviations within the sample
from the population structure with regard to regional
structure (rural area/urban area), age (in years), gender,
federal state (as at 31 December 2015), German citizen-
ship (as at 31 December 2014) and the parents’ level of
education (Microcensus 2013 [35]).

The first part of the trend analysis is based on
data from the KiGGS baseline study (2003-2006) col-
lected from the 16,764 respondents aged o to 17 years
(8,216 girls, 8,548 boys) with valid responses on tooth
brushing frequency. The second part of the trend analy-
sis is based on the data of 14,278 respondents aged
3to 17 years (7,005 girls, 7,273 boys) with valid answers
on the utilization of dental check-ups. Trends between
the baseline study (2003-2006) and KiGGS Wave 2 (2014-
2017) were calculated based on age and gender stan-
dardised prevalences (as at 31 December 2015) at both
survey points, and the difference tested by univariate
logistic regression analysis. Here, a new weighting factor
was applied to the data from the baseline study that
accounts for parental levels of education and federal state
in line with KiGGS Wave 2 (in addition to the factors
included in original weighting). An analysis of trends by
SES and migration background used the modified
cross-sectional weightings from the KiGGS baseline study
and KiGGS Wave 2 reflecting an adaptation to official pop-
ulation statistics with regard to time of survey.

All analyses were conducted with Stata 15.1 (Stata
Corp., College Station, TX, USA, 2015). The analyses were

FOCUS

based on the data set of the KiGGS baseline survey
(version 25) and KiGGS wave 2 (version 11). Stata survey
procedures were applied in all analyses to account for
the clustering of participants at examination points and
the weighting in the calculation of confidence intervals
and p-values in an appropriate way [36]. A statistically
significant difference between groups is assumed to have
been demonstrated in cases where the p-value was lower
than o.os.

3. Results
3.1 Tooth brushing frequency

According to KiGGS Wave 2 data, 77.7% of o- to 17-year-
olds meet the tooth brushing frequency recommenda-
tions. Conversely, this implies that 22.3% of children and
adolescents do not brush their teeth frequently enough.
Table 1 shows the risk groups among children and ado-
lescents that do not brush their teeth as frequently as
recommended. The results show that boys run a higher
risk, compared to girls, of not brushing their teeth fre-
quently enough. Moreover, this risk increases with age:
compared to o- to 1-year-old infants, 11- to 17-year old
children and adolescents have nearly twice as high a risk
of not brushing their teeth frequently enough. Further-
more, the results indicate a social gradient. Children and
adolescents of medium and, in particular, low status
groups meet the tooth brushing recommendations sig-
nificantly less than their peers in the high status group.
The migration background of respondents has a similar
effect: children and adolescents with a two-sided migra-
tion background meet the tooth brushing frequency
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Table 1

Proportion of 0- to 17-year-olds that do

not meet the tooth brushing frequency
recommendations’' according to gender, age,
socioeconomic status, migration background,
size of municipality and place of residence
(n=7,115 girls, n=7,006 boys)

Source: KiGGS Wave 2 (2014-2017)
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recommendations less often than their peers with
one-sided migration background, who, in turn, meet the
recommendations less often than those with no migra-
tion background. According to the data, place of resi-
dence has no effect on tooth brushing frequency.

FOCUS

3.2 Dental check-ups

KiGGS Wave 2 data shows that 80.3% of 3- to 17-year-
olds have dental check-ups according to the recommen-
dations. Conversely, this means that 19.7% of children
and adolescents do not meet the recommendations.

% (95% Cl) OR (95% Cl) p-value

Total 223 (21.2-23.4)
Gender

Girls 190  (17.5-20.5) Ref.

Boys 255  (24.0-27.0) 150  (1.31-1.69) <0.001
Age group

0-1 Year 16.2 (12.9-20.2) Ref.

2-6 Years 213 (19.2-23.6) 144 (1.08-1.93) 0.015

7-10 Years 202|  (18.2-22.4) 133]  (0.98-1.82) 0.068

11-13 Years 23.0|  (21.0-25.3) 167  (1.23-2.28) 0.001

14-17 Years 268|  (24.6-29.1) 1.87|  (1.38-2.53) <0.001
Socioeconomic status

Low 343|  (31.4-37.4) 260  (2.15-3.16) <0.001

Medium 20.9 (19.6-22.4) 1.54 (1.63-2.36) <0.001

High 140  (12.5-15.7) Ref.
Migration background

Non 18.7]  (17.7-19.8) Ref.

One-sided 268|  (23.7-30.2) 162  (1.35-1.94) <0.001

Two-sided 350  (31.6-38.5) 194  (1.61-2.32) <0.001
Size of municipality

Rural (<5,000 inhabitants) 22.7 (20.2-25.4) Ref.

Small town (5,000-<20,000 inhabitants) 219 (20.2-23.8) 0.92 (0.77-1.10) 0.367

Middle-sized town (20,000-<100,000 inhabitants) 21.4 (19.0-24.1) 0.83 (0.68-1.01) 0.061

Large cities (=100,000 inhabitants) 23.3 (21.2-25.4) 0.86 (0.71-1.05) 0.086
Place of residence

East German federal states 19.2 (17.7-20.9) Ref.

West German federal states (including Berlin) 22.8 (21.5-24.1) 1.06 (0.94-1.27) 0.470

10 to 1year=less than once per day, 2 to 17 years=less than twice per day

Cl=Confidence interval, OR=0dds Ratio, Ref.=Reference, Bold=statistically significant compared to the reference group (p<0.05)
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Table 2 shows risk groups of children and adolescents
for a low utilization of dental check-ups. There are no
differences between girls and boys. Compared to the
3- to 5-year-old reference group, 6- to 10-year-olds and
11- to 13-year olds run nearly twice as great a risk and
14- to 17-year-olds run nearly three times as great a
risk of not having dental check-ups according to the

FOCUS

recommendations. The results also highlight the role
played by socioeconomic status. Compared to children
and adolescents with high SES, their peers with low SES
run nearly twice as high a risk of not meeting the dental
check-up recommendations but children and adolescents
with medium SES run a lower risk. In line with the results
regarding tooth brushing frequency, the risk of low use

% (95% Cl) OR (95% ClI) p-value
Total 19.7 (18.4-21.1)
Gender
Around one fifth of children Girls 19.0 | (17.5-20.6) Ref.
and adolescents do not AgB:):roup 20.3 (17.5-20.6) 1.07 (0.97-1.20) 0.184
brush their teeth often 3-5 Years 13.0 | (11.3-15.0) Ref.
6-10 Years 19.7 17.6-21.9 1.66 1.34-2.05 <0.001
enough and do not meet the 11-13 Years 17.2 215.3-19.3; 1.44 51.16-1.78; 0.001
recommendations for dental 14-17 Years 26.2 (23.8-28.8) 2.40 (1.99-2.88) <0.001
check-ups. Socioeconomic status
Low 28.3 (24.9-31.9) 1.26 (1.03-1.55) 0.024
Medium 16.6 |  (15.2-18.1) 0.75| (0.65-0.87) <0.001
High 20.7 | (19.1-22.5) Ref.
Migration background
Non 174 |  (16.0-18.8) Ref.
One-sided 21.4 (18.5-24.6) 1.24 (1.01-1.51) 0.035
Two-sided 29.0 (25.6-32.7) 1.56 (1.28-1.89) <0.001
Size of municipality
Table 2 Rural (<5,000 inhabitants) 14.9 (12.7-17.5) Ref.
Proportion of 3- to 17-year-olds that do Small town (5,000-<20,000 inhabitants) 171 (14.6-20.0) 112 (0.86-1.45) 0.413
ot meet the recommended dental Middle-sized town (20,000-<100,000 inhabitants) 21.0 (18.4-23.5) 1.33 (1.05-1.68) 0.018
] Large cities (=100,000 inhabitants) 23.6 (21.4-26.7) 1.46 (1.15-1.85) 0.002
check-ups' according to gender, age, .
. . L ° Place of residence
soa.oeconomlc. s.tatl_ls’ migration backg.round, East German federal states 13.8 (12.2-15.5) Ref.
Szl nic Pl bandiplaseloliies den s West German federal states (including Berlin) 20.7|  (19.2-22.2) 132 (1.10-157) 0.003
(n=6,493 girls, n=6,433 boys) '3 to 5 years=less than once per year, 6 to 17 years=less than twice per year
Source: KiGGS Wave 2 (2014-2017) Cl=Confidence interval, OR=0dds Ratio, Ref.=Reference, Bold=statistically significant compared to the reference group (p<0.5)
Journal of Health Monitoring 2018 3(4) | * | < | 10 | = |
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of dental check-ups for children and adolescents with a 3.3 Oral health behaviour trends

migration background is gradually increasing. There are

also differences regarding place of residence: not having ~ Between the survey points of the KiGGS baseline survey
dental check-ups according to the recommendations is  (2003-2006) and KiGGS Wave 2 (2014-2017), the propor-
therefore more frequent in large towns and cities than  tion of children and adolescents who do not brush their
in rural areas and more frequent in the former West  teeth in accordance with the recommendations decreased
German than in the former East German federal states.  significantly (Figure 1). This positive development is

Total Wﬂj ‘
Gender
i e —19.0 |

Boys WZS.S
Age grou
ge group KiGGS baseline study

0-1 Year 27.9
I 6.2 | | | B KGGS Wave?

31.9

G e o —— 013 |
e SN 202 | 2e
T e o S S 23 .0 i
14-17 Years 28.3
W 26.8
Socioeconomic status
Low 40.3
S 343
. 26.5
Figure 1 e U | ———— 20.5
Trend of tooth brushing frequency that does not High 14.0 194
meet the recommendations' among Migration background W \ ‘
0-to 17-year olds according to gender, age, Non 187 23‘-8
socioeconomic status and migration background . . 296
(KIGGS baseline study S e e ————— 26.5 |
n=8,216 girls, n=8,548 boys; Two-sided ‘35.0 45.2
KiGGS Wave 2 | ‘ ‘ ‘ ‘ ‘ ‘ ‘
n=7,115 gitls, n=7,006 boys)* 0 5 10 15 20 25 30 35 40 45 50
Source: KiGGS baseline study (2003-2006), 10 to 1year=less than once per day, 2 to 17 years=less than twice per day Percent
KiGGS Wave 2 (2014-2017) * Except for the trend analyses of 14- to 17-year-olds and adolescents with a one-sided migration background, all subgroup differences

shown in Figure 1 are significant (p<0.05)
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Figure 2

Trend of utilization of dental check-ups not mee-
ting the recommendations' among 3-to 17-year-
olds according to gender, age, socioeconomic sta-
tus and migration background (KiGGS baseline
study n=7,005 girls, n=7,273 boys;

KiGGS Wave 2

n=6,493 girls, n=6,433 boys)*

Source: KiGGS baseline study (2003-2006),
KiGGS Wave 2 (2014-2017)
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apparent for both genders, in nearly all age groups, all
status groups, as well as for children and adolescents with-
out and with two-sided migration backgrounds. The excep-
tion is 14- to 17-year-old adolescents and adolescents with
one-sided migration backgrounds. Among these groups,
the proportion of those who do not brush their teeth
frequently enough has remained stable at a high level.

Total 19.7 ‘
Gender ‘
Gir
T S | 9.0

Boys W 20.3
Age group

3-6 Years
I 13.0

7-10 Years
11-13 Years

14-17 Years

W 26.2
Socioeconomic status

oW N 3.3

e — 16.6 |

High W 207
Migration background

Non I 17.4 |

e e o —— 214 |
o
wo-sided I 29,0
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Compared to the KiGGS baseline study the propor-
tion of children and adolescents that do not have dental
check-ups according to the recommendations has also
decreased significantly in KiGGS Wave 2 (Figure 2). This
positive development is observed across all the popula-
tion groups analysed.

KiGGS baseline study
B «iGGSWave2

25.0

315

31.8

23.6

24.9

36.2

20 25 30 35 40 45 50

Percent

'3 to 5 years=less than once per year, 6 to 17 years=less than twice per year
*With regard to the trend analyses, all subgroup differences shown in Figure 2 are significant (p<0.05)
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14- to 17-year-olds as well
as children and adolescents
with low socioeconomic
status and a migration
background are risk groups
for insufficient oral health
behaviour.
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4. Discussion

KiGGS Wave 2 data shows that 77.7% of o- to 17-year-
olds brush their teeth according to the recommenda-
tions. Accordingly at 22.3%, around one fifth of children
and adolescents do not brush their teeth frequently
enough. Data from the 2013/2014 study Health Be-
haviour in School-aged Children (HBSC) can be used for
interpreting the results [33]. The study found that 20.8%
of pupils do not brush their teeth frequently enough.
Although this figure is nearly identical to the prevalences
found in KiGGS Wave 2, a direct comparison is not pos-
sible due to differences in the age groups (o-17 and
11-15 years, respectively) and the operationalisation of
tooth brushing [33]. However, national and international
studies do confirm KiGGS Wave 2 data regarding
the fact that there are groups of children and adoles-
cents with a greater risk of not brushing their teeth
frequently enough [15, 26, 33, 37, 38]. Among them are
boys, 14- to 17-year-old adolescents, children and ado
lescents with low SES, as well as those with one-sided
and in particular two-sided migration backgrounds.
KiGGS Wave 2 shows that the vast majority of chil
dren and adolescents, i.e. 80.3% do meet the recom
mendations regarding the utilization of dental check-ups.
This implies that 19.7%, or nearly one fifth of 3- to 17-year-
olds do not have dental check-ups regularly enough. The
utilization of measures of group and individual prophy-
laxis can help assess the use of dental check-ups [39].
Consequently, in line with the reports of the German
Working Committee for Dental Care of Youths (DA)),
measures of group prophylaxis reached 2 million chil-

FOCUS

dren in day-care centres (77.8% of all children in day-
care centres) and 2.2 million in primary school (78.5%
of all children in primary school) during the 2015/2016
school year. In classes 5 and 6 it was 464,911 pupils
(32.6% of all children and adolescents in secondary
school classes 5 and 6), 87,396 pupils in classes 7 to 10
(3.2% of all children and adolescents in secondary school
classes 7 to 10) and 177,486 of those in special schools
(74.4% of all adolescents in special schools) [40]. As
regards the utilization of dental check-ups, data from
the statutory health insurer BARMER GEK shows that
35.1% of children had dental check-ups. 65.7% of chil-
dren and adolescents made use of individual prophylaxis
[41]. Overall, the data from health insurance and the DA
reveal a great potential for increasing the utilization of
dental check-ups among children and adolescents.
KiGGS results allow children and adolescents living in
cities and the former West German federal states to be
identified as risk groups. 14- to 17-year-old adolescents,
children and adolescents with low SES, as well as those
with one-sided and indeed two-sided migration back-
ground are particularly at risk.

A comparison of the results on oral health be-
haviour from KiGGS Wave 2 (2014-2017) with the results
from the KiGGS baseline survey (2003-2006) shows a
significant decrease in the proportion of children and
adolescents who do not meet the recommendations for
tooth brushing frequency and utilization of dental check-
ups. This positive development is seen across almost
all population groups. An exception is 14-to-17-year-old
adolescents and children and adolescents with one-sided
migration backgrounds, among whom the proportion
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Compared to the baseline
study, the proportion of
children and adolescents
with inadequate oral health
behaviour has decreased in
KiGGS Wave 2.
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of those that do not brush their teeth frequently enough
has remained stable at a high level over the ten year
period considered. Regarding the prevention of early
childhood caries, fortunately the proportion of 6-year-
olds with inadequate oral health behaviour has dropped
significantly. Unlike children and adolescents in the low
status group, the utilization of dental check-ups by chil-
dren and adolescents with high and in particular medium
SES has increased significantly between the two survey
points. KiGGS data showed in particular an increase over
time in the utilization for children and adolescents of
the medium status group also for paediatric and gynae-
cological services [42, 43]. The risk groups for inadequate
oral health behaviour that were identified by the KiGGS
baseline study were also found in KiGGS Wave 2. Ado-
lescents in general, as well as those with low SES and
migration background deserve special attention because
the rates for not meeting the recommendations on tooth
brushing frequency and utilization of dental check-ups
continue to be the highest for these groups.

KiGGS Wave 2 (2014-2017) data confirms the findings
of the KiGGS baseline study (2003-2006) of regional dif-
ferences between East and West Germany for the utili-
zation of dental check-ups [26]. The first two German
oral health studies (DMS) (1989 and 1992) highlighted
differences between East and West in the oral health of
children and adolescents [15]. One likely reason were the
differences between the healthcare systems in the East
and West. Public health care in the former German Dem-
ocratic Republic (GDR) achieved good results: accord-
ing to DMS 11, 12-year-olds in East Germany had less
carious teeth and more often a caries free dentition than
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12-year-olds in West Germany. Following the reunifica-
tion of Germany, the health political panorama in Ger-
many changed profoundly (for example introduction of
group and individual prophylaxis, broader use of fluoride
in toothpastes). Gradually the figures for caries and
caries free dentition for 12-year-olds in the former West
and East German federal states converged [44] and,
according to DMS V hardly differ today [15]. The fact that
children and adolescents in the former West German
federal states do not meet the recommendations for the
utilization of dental check-ups more often than their
peers in the former East German federal states could
also be down to the greater number of dentists per
person in the former East German federal states[39].
The KiGGS baseline study (2003-2006) for the first
time provided representative data on the oral health
behaviour of children and adolescents in Germany across
the entire age range of o to 17. The results were of high
public health relevance and can now be continued with
KiGGS Wave 2 (2014-2017). However, the interpretation
of results needs to consider that the values were self-
reported by respondents. It cannot be ruled out that the
results may be distorted by socially desirable response
behaviour and that the proportion of children and ado-
lescents with oral health behaviour that does not com-
ply with the recommendations may be underestimated
[45]. Nonetheless, the results of other studies on tooth
brushing frequency and utilization of dental check-ups
produce figures similar to those found in KiGGS Wave 2

[337 40) 41]
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Conclusion and outlook

The population-based cross-sectional results of KiGGS
Wave 2 provide up-to-date information on tooth brush-
ing frequency and utilization of dental check-ups, as well
as the factors related to oral health behaviour and facil-
itate an assessment of developments over time. While
the oral health behaviour of children and adolescents
regarding the indicators analysed has improved over the
last ten years, the data nonetheless highlights further
potential for prevention.

Generally, it is important to prevent caries as early as
possible [46]. To achieve this requires dentists, gynae-
cologists and obstetricians, paediatricians and midwives
to work closely together. They need to inform children
and adolescents as well as their parents and motivate
them to go to dental check-ups [46]. The health target
‘Health before, during and after birth’ highlights the
importance of caries prevention at early childhood and
in this connection emphasises providing pregnant
women and future parents with information and expla-
nations [47]. Target group appropriate measures, such
as for adolescents or for children and adolescents with
low socioeconomic status and migration background
have delivered promising results [46]. In this regard, day-
care centres and schools play a key role here as settings
37, 48].

Studies reveal that the tooth brushing behaviour
acquired in early childhood remains a relatively stable
pattern and is generally maintained into adult age [49].
Preserving gum and tooth health at child and adolescent
age is of great importance because any damage to
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permanent teeth is irreversible and will permanently
influence oral health in all later life phases [26]. Longi-
tudinal analyses on the individual development of oral
health behaviour across the life course from childhood,
through adolescence and into young adulthood will, in
future, become possible with the data respondents of
the KiGGS cohort provide when they are contacted again
in the future [50].
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