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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

Caries belongs to the most frequent diseases in child-
hood and adolescence [1]. The great spread of the dis-
ease can be traced back to insufficient oral hygiene and 
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 Zahnärzte und Krankenkas -
sen on tooth, gum and jaw disease early detection 

examinations (dental check-ups according to sentence 2 
of section 26 (1) of Book 5 of the German Social Code) [7].

1.1  Recom mendations on oral health behaviour 

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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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 (Präventionsgesetz, PrävG), 
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 0.5 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 

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 

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 Wave 1 (2009-2012),  

interview survey
▶  KiGGS Wave 2 (2014-2017),  

examination and interview survey

More information is available at 
www.kiggs-studie.de/english

https://www.kiggs-studie.de/english
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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 0- 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 

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 (DAJ) 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 

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.
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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 0 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 (0- 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, 0- 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 0- 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 

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 
0 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  



Journal of Health Monitoring

Journal of Health Monitoring 2018 3(4)

Oral health behaviour of children and adolescents in GermanyJournal of Health Monitoring FOCUS

7

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 0 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 

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 KiGGS 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 
(5th quintile) [34]. Migration background is defined based 
on the child’s country of birth as well as parent country 
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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 0.05.

3.  Results 
3.1  Tooth brushing frequency

According to KiGGS Wave 2 data, 77.7% of 0- 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 0- 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 

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 0 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  
3 to 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 

Around 80% of children  
and adolescents fulfil the 
recommendations for tooth 
brushing frequency and utili-
zation of dental check-ups.
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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.  

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.

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

Total 22.3 (21.2-23.4)

Gender    
Girls 19.0 (17.5-20.5) Ref.
Boys 25.5 (24.0-27.0) 1.50 (1.31-1.69) < 0.001 

Age group    
0-1 Year 16.2 (12.9-20.2) Ref.  
2-6 Years 21.3 (19.2-23.6) 1.44 (1.08-1.93) 0.015
7-10 Years 20.2 (18.2-22.4) 1.33 (0.98-1.82) 0.068
11-13 Years 23.0 (21.0-25.3) 1.67 (1.23-2.28) 0.001
14-17 Years 26.8 (24.6-29.1) 1.87 (1.38-2.53) < 0.001 

Socioeconomic status   
Low 34.3 (31.4-37.4) 2.60 (2.15-3.16) < 0.001 
Medium 20.9 (19.6-22.4) 1.54 (1.63-2.36) < 0.001 
High 14.0 (12.5-15.7) Ref.  

Migration background   
Non 18.7 (17.7-19.8) Ref.  
One-sided 26.8 (23.7-30.2) 1.62 (1.35-1.94) < 0.001 
Two-sided 35.0 (31.6-38.5) 1.94 (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) 21.9 (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 (0.94-1.21) 0.470

1 0 to 1 year=less than once per day, 2 to 17 years=less than twice per day
CI=Confidence interval, OR=Odds Ratio, Ref.=Reference, Bold=statistically significant compared to the reference group (p<0.05)

Table 1 
Proportion of 0- to 17-year-olds that do  
not meet the tooth brushing frequency  

recommendations1 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. 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 recommen dations 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 

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 

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

Total 19.7 (18.4-21.1)

Gender    
Girls 19.0 (17.5-20.6) Ref.
Boys 20.3 (17.5-20.6) 1.07 (0.97-1.20) 0.184 

Age group    
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 
11-13 Years 17.2 (15.3-19.3) 1.44 (1.16-1.78) 0.001
14-17 Years 26.2 (23.8-28.8) 2.40 (1.99-2.88) < 0.001 

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 17.4 (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    
Rural (<5,000 inhabitants) 14.9 (12.7-17.5) Ref.  
Small town (5,000–<20,000 inhabitants) 17.1 (14.6-20.0) 1.12 (0.86-1.45) 0.413
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 (21.4-26.1) 1.46 (1.15-1.85) 0.002

Place of residence    
East German federal states 13.8 (12.2-15.5) Ref.  
West German federal states (including Berlin) 20.7 (19.2-22.2) 1.32 (1.10-1.57) 0.003

1 3 to 5 years=less than once per year, 6 to 17 years=less than twice per year
CI=Confidence interval, OR=Odds Ratio, Ref.=Reference, Bold=statistically significant compared to the reference group (p<0.5)

Around one fifth of children 
and adolescents do not 
brush their teeth often 
enough and do not meet the 
recommendations for dental 
check-ups.

Table 2 
Proportion of 3- to 17-year-olds that do  

not meet the recommended dental  
check-ups1 according to gender, age,  

socioeconomic status, migration background, 
size of municipality and place of residence  

(n=6,493 girls, n=6,433 boys)
Source: KiGGS Wave 2 (2014-2017)
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3.3  Oral health behaviour trends

Between the survey points of the KiGGS baseline survey 
(2003-2006) and KiGGS Wave 2 (2014-2017), the propor-
tion of children and adolescents who do not brush their 
teeth in accordance with the recommendations decreased 
significantly (Figure 1). This positive development is 

of dental check-ups for children and adolescents with a 
migration background is gradually increasing. There are 
also differences regarding place of residence: not having 
dental check-ups according to the recommendations is 
therefore more frequent in large towns and cities than  
in rural areas and more frequent in the former West  
German than in the former East German federal states.

Total

Girls

Boys

  0-1 Year

2-6 Years

7-10 Years

11-13 Years

14-17 Years

Low

Medium

High

Non

One-sided

Two-sided

0                 5                10                15                20              25                30               35               40               45               50
Percent

KiGGS baseline study

KiGGS Wave 2

                                                      27.9
                                22.3
                               
                                      23.8                         
                   19.0    
                                                                     31.9
                                            25.5
                             
                                                      27.9
        16.2                                      
                                                      28.1
                            21.3
                                                 26.6
                        20.2
                                                          29.0
                                   23.0
                                                       28.3
                                                  26.8

                                                                                                     40.3
                                                                              34.3
                                                26.5
                           20.9
                     19.4
14.0

                                      23.8
                  18.7
                                                            29.6
                                                  26.8
                                                                                                                        45.2
                                                                                 35.0

Gender

Age group

Socioeconomic status

Migration background

1 0 to 1 year=less than once per day, 2 to 17 years=less than twice per day
* 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)

Figure 1
Trend of tooth brushing frequency that does not 

meet the recommendations1 among  
0-to 17-year olds according to gender, age,  

socioeconomic status and migration background 
(KiGGS baseline study  

n=8,216 girls, n=8,548 boys;  
KiGGS Wave 2  

n=7,115 girls, n=7,006 boys)*
Source: KiGGS baseline study (2003-2006),  

KiGGS Wave 2 (2014-2017)
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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.

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. 

                                                 25.5
                         19.7

                                           24.2
                      19.0
                                                     26.7
                             20.3

                              20.6
13.0
                                               25.0
                          19.7
                                     22.5
                 17.2
                                                                       31.5
                                                   26.2

                                                                        31.8
                                                           28.3
                                         23.6
              16.6
                                              24.9
                              20.7

                                       23.1
                 17.4
                                                      27.1
                                 21.4
                                                                                         36.2
                                                              29.0

0                 5                10                15                20              25                30               35               40               45               50

Total

Girls

Boys

3-6 Years

7-10 Years

11-13 Years

14-17 Years

Low

Medium

High

Non

One-sided

Two-sided

Percent

KiGGS baseline study

KiGGS Wave 2

Gender

Age group

Socioeconomic status

Migration background

1 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)

Figure 2 
Trend of utilization of dental check-ups not mee-
ting the recommendations1 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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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 DAJ 
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 

4.  Discussion

KiGGS Wave 2 data shows that 77.7% of 0- 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 preva lences 
found in KiGGS Wave 2, a direct comparison is not pos-
sible due to differences in the age groups (0-17 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 (DAJ), 
mea sures of group prophylaxis reached 2 million chil-

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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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 0 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 
[33, 40, 41].

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 II, 12-year-olds in East Germany had less 
carious teeth and more often a caries free dentition than 

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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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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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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Utilization of physical therapy, speech therapy and occupational  
therapy by children and adolescents in Germany.  
Results of the cross-sectional KiGGS Wave 2 study and trends
Abstract
Allied health services such as physical therapy, speech therapy and occupational therapy contribute to the early 
treatment of health disorders in children and adolescents and promote a healthy development. This article describes 
the utilization of these allied health services by children and adolescents in Germany and analyses its association 
with demographic and social factors. The analyses are based on the second wave of the German Health Interview 
and Examination Survey for Children and Adolescents (KiGGS Wave 2, 2014-2017) including 15,023 participants. 
Trends are calculated in comparison with the KiGGS baseline study (2003-2006). Within one year, 9.6% of children 
and adolescents in Germany use physical therapy, 6.1% speech therapy and 4.0% occupational therapy. Speech 
therapy and occupational therapy are used more frequently by boys than by girls. The utilization of speech therapy 
is highest among 3- to 6-year-olds with 15.0%. Occupational therapy (8.3%) is most frequently used by 7- to 10-year-
olds and physical therapy (16.9%) by 14- to 17-year-olds. Social differences are evident mainly in the higher utilization 
of occupational therapy and speech therapy and a lower utilization of physical therapy by socially disadvantaged 
children and adolescents. Over the last ten years, the utilization of speech therapy and physical therapy in children 
and adolescents has increased significantly.

  PHYSICAL THERAPY · SPEECH THERAPY · OCCUPATIONAL THERAPY · HEALTH MONITORING · KIGGS

1. Introduction

In the coming years, the health care system will face 
major challenges, which will not only lead to a quanti-
tative expansion of the overall demand for care, but also 
to qualitatively changed requirements. The allied health 
services, too, are challenged by an increase in the com-
plexity of care regarding counselling, patient education 
and therapeutic practice [1]. In the present article, allied 

health services are mainly understood to be occupation-
al therapy, speech therapy and physical therapy financed 
by statutory health insurances. In 2016, statutory health 
insurers in Germany spent EUR 6.5 billion or 2.9% of 
their budget on these services, a figure which continues 
to rise [2]. Unlike other specialist services provided at 
an older age, allied health services already play a key 
role in the provision of healthcare to children and ado-
lescents [2-6].

Utilization of physical therapy, speech therapy and occupational therapy by children and adolescents in Germany 
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for example in the diagnosis and therapy of speech flu-
ency disorders [8], development disorders [9] or non-spe-
cific low-back pain [10]. The importance of such allied 
health services in healthcare provision to children and 
adolescents is reflected in utilization figures. Results 
from the baseline study of the German Health Interview 
and Examination Survey for Children and Adolescents 
(KiGGS baseline study, 2003-2006) show that 2.4% of 
3- to 13-year-olds were given occupational therapy within 
12 months. 6.4% of 0- to 17-year-olds  used physical ther-
apy services [5, 6]. According to the health insurance 
provider Allgemeine Ortskrankenkassen (AOK), 9.8% of 
all insured girls and 13.8% of all insured boys up to the 
age of 14 years used allied health services such as phys-
ical therapy, speech therapy or occupational therapy in 
2016. Developmental disorders (Code F80-F89 of the 
International Statistical Classification of Diseases and 
Related Health Problems, 10th revision, ICD-10) account 
for more than half of all prescriptions at this age,  
plus around 10% of behavioural disorders (ICD-10  
F90-F98) [2]. Among the three allied health services dis-
cussed here, speech therapeutic measures for insured 
children and adolescents up to the age of 14 were most 
frequently paid for by the AOK amounting to around 
48%. Occupational therapy accounts for around 27% 
and physical therapy for around 21% [2]. The same 
patients often receive different therapies. Adolescents 
who receive speech therapy for language development 
disorders for example frequently also use occupational 
therapy [11].

The role of physical therapy, speech therapy and occu-
pational therapy in the provision of care is also reflected 

Occupational therapy supports and accompanies 
people whose ability to act is limited or threatened due 
to limited motor skills, sense disorders as well as men-
tal disorders [7]. Limitations in motor skills, as well as 
mental health problems are typical indications for occu-
pational therapy among children and adolescents. Ther-
apy includes measures to improve gross and fine motor 
skills, but also behaviour therapy approaches, concen-
tration exercises or the development of social compe-
tence. Speech therapy is the specialist discipline that 
deals with language, speech, voice and swallowing 
impairments [7]. Among children and adolescents, dis-
orders of fluency of speech (such as stammering) or of 
speech control (such as having a lisp) are frequent med-
ical indications. Treatment options include exercises to 
improve articulation, breathing and vocalisation, as well 
as speech fluency, finding words and grammar exercises. 
Physical therapy, through specific training and move-
ment exercises, external treatments (such as heat ther-
apy treatments) or manual therapy, aims to restore, 
improve or maintain the body’s capacity for movement 
and other functions [7]. For children and adolescents, 
medical indications for treatment mostly concern disor-
ders of the musculoskeletal system and connective tis-
sue, for example malpositionings or scoliosis (spinal 
curvature). Back pain is gaining importance as an indi-
cation for treatment in adolescents [2, 4]. 

Physical therapy, speech therapy and occupational 
therapy comprise counselling, diagnostics and treatment 
and are applied in prevention, acute care and rehabilita-
tion of children and adolescents. Therefore, these ther-
apies are referenced in numerous medical guidelines, 

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 Wave 1 (2009-2012),  

interview survey
▶  KiGGS Wave 2 (2014-2017),  

examination and interview survey

More information is available at 
www.kiggs-studie.de/english

https://www.kiggs-studie.de/english
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utilization of these allied health services and social fac-
tors is also analysed. Previous studies have suggested 
that even when there is a medical indication for treat-
ment, social factors play a role in the utilization of phys-
ical therapy, speech therapy and occupational therapy [5, 
6, 15]. Therefore the question arises as to whether all 
social groups benefit equally from these services when 
they need care.

2.  Methodology
2.1  Sample design and study implementation

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 
0 to 17 years that are representative for Germany. The 
field phase is always carried out over several years. The 
KiGGS baseline study (2003-2006) was conducted as 
an examination and interview survey, KiGGS Wave 2 
(2014-2017) as a combined examination and interview 
survey. The concept and design of KiGGS have been 
described in detail elsewhere [16-19]. 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. 15,023 children and adolescents (7,538 girls 
and 7,485 boys) took part in KiGGS Wave 2 (response 
40.1%). Response rates were calculated, based on the 
Response Rate 2 of the American Association for Public 
Opinion Research (AAPOR) [20]. 17,641 girls and boys 

in the health policy debate. Since 2008, section 63 of 
Book 5 of the German Social Code provides therapists 
with greater autonomy to decide on specific therapies. 
Since 2017, with the Gesetz zur Stärkung der Heil- und 
Hilfsmittelversorgung, statutory health insurers have 
been committed to develop pilot projects. Doctors can 
now provide blank prescriptions for physical therapy, 
speech therapy or occupational therapy, and therapists 
then decide on the appropriate treatment (section 64d 
of Book 5 of the German Social Code). The implemen-
tation in routine care is already foreseeable [12]. In addi-
tion, as early as 2012, the Wissenschaftsrat called for 
greater academization of healthcare professions and the 
expansion of healthcare research in the field of allied 
health services [1]. Similarly, the current report of the 
Sachverständigenrat zur Begutachtung der Entwicklung 
im Gesundheitswesen supports a further strengthening 
of the role of physical therapy in the context of interdis-
ciplinary treatment approaches under the prerequisite 
of stronger evidence-based and academic approaches 
[13]. Against this background, it seems important to 
improve the transparency of healthcare provision in the 
field of allied health services such as physical therapy, 
speech therapy and occupational therapy [3, 4, 14]. 

This article contributes to this discussion by thor-
oughly analysing the utilization of physical therapy, 
speech therapy and occupational therapy by children and 
adolescents in Germany on the basis of the second wave 
of the German Health Interview and Examination Survey 
for Children and Adolescents (KiGGS Wave 2, 2014-2017). 
Beyond showing the frequency of service use, develop-
ments over time are considered. The association between 
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man citizenship. If the child itself has immigrated from 
another country, a migrant background is assigned if at 
least one parent was not born in Germany. 

Individual diseases are less suited as indicators of 
a medical need that may lead to physical therapy, 
speech therapy or occupational therapy compared to 
more comprehensive indicators that were covered by 
the KiGGS study. Officially recognised disabilities, men-
tal health problems and chronic diseases were taken 
into account, as well as general health-related limita-
tions and medically treated injuries during the last 12 
months. Recognised disabilities were assessed by ask-
ing guardians: ‘Has your child got a disability that has 
been officially recognised by a public institution?’ The 
indicator of mental health problems is based on the 
answers provided by parents of 3- to 17-year-old chil-
dren and adolescents in the Strengths and Difficulties 
Questionnaire (SDQ). The results were subdivided into 
three categories of ‘abnormal’, ‘borderline’ and ‘nor-
mal’ [23]. Moreover, following the European Health 
Module (MEHM) [24], the standardised instrument at 
the EU level, legal guardians were asked: ‘Does your 
child suffer from one or several long-term, chronic dis-
eases or health issues?’ Data on health limitations was 
furthermore collected by using the Children with Spe-
cial Health Care Needs (CSHCN) screener, which was 
developed to identify children with special care needs 
[25]. For this purpose, three questions were combined 
into a dichotomous measure of health-related limita-
tions in everyday life. Finally, data on medically treated 
injuries were also collected by asking guardians: ‘Has 
your child suffered an injury (for example due to an 

aged 0 to 17 years took part in the KiGGS baseline study, 
with a response rate of 66.6% [18]. 

2.2  Indicators

Indicators on utilization of allied health services were 
measured in KiGGS Wave 2 based on the self-reported 
information of participants (11- to 17-years-old) or their 
legal guardians (0- to 10-years-old) in a self-administered 
questionnaire. The question asked was: ‘Which of the 
following types of therapists has your child/have you seen 
during the last 12 months and how often?’ For the use of 
allied health services, the answer categories were physi-
cal therapist, speech therapist or occupational therapist. 
In the KiGGS baseline study, the utilization of occupa-
tional therapy was not explicitly asked. As data on this 
type of therapy was only collected through free text entries, 
no trends for occupational therapy can be shown.

In addition to age and gender, the socioeconomic 
status (SES) and the migration background of children 
and adolescents were taken into account as sociodemo-
graphic factors. Family SES was measured through an 
index based on the information parents provided on 
educational background, occupational status and equiv-
alised household income. The SES index allows for a 
differentiation between low, medium and high status 
groups [21]. The migration background of participants 
was established in line with the previous KiGGS waves 
based on a child’s or adolescent’s country of birth, their 
parents’ country of birth as well as citizenship [22].  
A migration background applies if either one or both 
parents were not born in Germany or do not have Ger-
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To describe trends between the KiGGS baseline study and 
KiGGS Wave 2, age-standardised prevalences were calcu-
lated for the German population as of 31 December 2015.  
A new weighting factor was applied to the data of the 
KiGGS baseline study that considers parents’ levels of 
education and federal state in addition to the factors 
considered by the original weighting factor in line with 
KiGGS Wave 1 and KiGGS Wave 2. 

To evaluate the association between sociodemo-
graphic factors and the utilization of physical therapy, 
speech therapy and occupational therapy, binary logistic 
regression was applied. For this purpose, the indicators 
of medical need – recognised disability, mental health 
problems, chronic diseases, health-related limitations 
and medically treated injuries – were used as control 
variables. Adjusted odds ratios (aOR) with 95% confi-
dence intervals express the factor by which the statisti-
cal chance of using these allied health services for a spe-
cific group (e.g. low SES) deviates in relation to the 
respective reference group (e.g. high SES). Depending 
on the indicator, different numbers of participants had 
to be excluded from the analysis due to missing data.

All analyses were conducted with Stata 15.1 (Stata 
Corp., College Station, TX, USA, 2017) using the KiGGS 
Wave 2 data (Version 09). Survey procedures for com-
plex samples were used in all analyses to adequately 
account for the clustering of participants in sample 
points and to consider weighting in the calculation of 
confidence intervals and p-values [27]. A statistically sig-
nificant difference between groups is assumed if the 
p-value was lower than 0.05.

accident, poisoning or violence) requiring treatment 
by a doctor during the last 12 months?’

2.3 Statistical methods

The analyses are based on the data from 13,692 partici-
pants (6,910 girls and 6,782 boys) aged 0 to 17 years. 
1,331 participants were excluded because they did not 
provide information on utilization of physical therapy, 
speech therapy or occupational therapies over the last 
12 months. The results are presented as prevalence with 
95% confidence intervals (95% CI) stratified according 
to gender, age and SES. The calculations were carried 
out using a weighting factor that corrected for deviations 
within the sample from the population structure with 
regard to regional structure (rural area/urban area), age 
(in years), gender, federal state (as of 31 December 2015), 
German citizenship (as of 31 December 2014) and the 
parents’ level of education based on the Comparative 
Analysis of Social Mobility in Industrial Nations (CASMIN 
classification) (Microcensus 2013 [26]). 

To analyse trends, we used data on the variable utili-
zation of speech therapy from 31,026 participants  
(15,411 girls, 15,615 boys) of the KiGGS baseline study. 
For the variable utilization of physical therapy, data from 
31,025 participants (15,410 girls, 15,615 boys) were avail-
able. 1,637 participants were excluded because they did 
not provide information on the utilization of speech ther-
apy. The same was true for 1,638 participants in case of 
physical therapy. Analyses of trends on the utilization of 
occupational therapy are not possible since this data 
was not explicitly assessed in the KiGGS baseline study. 
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children and adolescents moreover have more than one 
therapy within one year with higher rates in boys (2.1%) 
than in girls (1.6%). Occupational and speech therapy in 
particular are most frequently combined in these cases. 
Around 18.3% of children and adolescents in speech ther-
apy also use occupational therapy.

While boys use speech and occupational therapy sig-
nificantly more frequently, the mean number of contact 
during therapy is slightly lower in boys. Girls in speech 
therapy on average see their therapist 18.0 times per year, 
boys 16.7 times. Similarly, girls in occupational therapy 
have therapy services 23.6 times per year on average, 
whereas the contact frequency for boys is 18.9 times.  
The differences for the utilization of physical therapy with 

3. Results 

Overall, 9.6% of 0- to 17-year-old children and adoles-
cents use physical therapy services within one year.  
At 6.1%, the utilization of speech therapy within the same 
time frame is slightly lower and for occupational therapy 
it is 4.0%. Whereas across all age groups no gender dif-
ferences are evident in the utilization of physical therapy, 
there are significant differences in the utilization of 
speech and occupational therapy between girls and boys. 
With 4.9%, girls use speech therapy significantly less 
often compared to 7.1% of boys. The same holds true for 
the utilization of occupational therapy, where the figures 
are 2.7% of girls and 5.4% of boys. A small proportion of 

Every year, 9.6% of  
0- to 17-year-olds are treated 
with physical therapy.  
Speech therapy (6.1%) and 
occupational therapy (4.0%) 
are used less frequently. 

Percent

Age in years
3-6 11-137-10

Girls Boys

 
Physical therapy Speech therapy Occupational therapy

14-17

2

4

6

8

10

 Total

0-2 3-6 11-137-10 14-170-2 3-6 11-137-10 14-170-2

12

14

16

18

20

Figure 1 
Utilization of physical therapy, speech therapy 

and occupational therapy in the last 12 months 
among 0- to 17-year-olds according to gender  

and age (n=6,910 girls, n=6,782 boys)
Source: KiGGS Wave 2 (2014-2017)
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groups. Similarly, there are no pronounced differences 
in the utilization of these allied health services between 
children and adolescents from migrant and non-migrant 
background families (Table 1).

When looking at the utilization of physical therapy, 
speech therapy and occupational therapy with regard to 
the indicators of medical need, there are clear differences 
in some cases. Most frequently, all three therapies are 
used by children and adolescents with a officially recog-
nised disability. Health-related limitations also lead to a 
significantly higher utilization. Mental health problems, 
chronic diseases and medically treated injuries by con-
trast show less pronounced associations with the use 
of allied health services (Table 2). Injuries are primarily 
associated with the use of physical therapy. Significant 
differences between the genders regarding the relation-
ship between indicators of medical need and the use of 
physical therapy, speech therapy and occupational ther-
apy are not apparent (data not shown). 

Data on the utilization of physical therapy and speech 
therapy was collected in a similar manner in the KiGGS 
baseline study and KiGGS Wave 2 allowing the assess-
ment of trends across these two points in time. Between 
the survey periods 2003 to 2006 and 2014 to 2017, there 
was a significant increase in the utilization of physical 
therapy as well as speech therapy for both genders 
(Figure 2). Whereas in the KiGGS baseline study, 6.0% 
of girls and 6.1% of boys used physical therapy services, 
in KiGGS Wave 2 it was 10.1% of girls and 9.1% of boys. 
For speech therapy, the increase between the two KiGGS 
survey Waves was from 3.2% to 4.9% for girls and 4.7% 
to 7.1% for boys (Figure 2). 

13.9 contacts for girls and 11.6 contacts for boys are 
slightly smaller (data not shown).

Analysed by age, the utilization of physical therapy, 
speech therapy and occupational therapy is clearly con-
centrated in certain age groups. Physical therapy utiliza-
tion is quite high in the 0- to 2-year age group. The fig-
ure for 3- to 7-year-olds is significantly smaller and then 
rises again with age. The highest utilization rate of phys-
ical therapy is found in the 14- to 17-year age group with 
16.9%. At this age, 19.3% of girls and 14.4% of boys make 
use of physical therapy services within one year. Marked 
gender differences therefore only emerge in the older 
age groups.

Speech and occupational therapy however dominate 
at pre- and primary school age. Like shown for physical 
therapy, the differences between girls and boys in speech 
therapy are particularly apparent in the age group with 
the highest utilization rates. At 15.0%, the utilization of 
speech therapy is highest in the 3- to 6-year age group. 
At this age, 12.7% of girls and 17.2% of boys use speech 
therapy within one year. With age, this proportion 
decreases considerably. Whereas the utilization of 
speech therapy reaches its peak before school entry, the 
use of occupational therapy peaks after school entry. At 
8.3% utilization of occupational therapy was highest in 
the 7- to 10-year age group. At this age, 5.0% of girls and 
11.4% of boys use occupational therapy within a 12-month 
period (Figure 1 and Table 1).

Socioeconomic status only marginally affects utiliza-
tion of allied health services. The only exception is the 
utilization of occupational therapy among girls which is 
more frequent in low than in medium and high status 

In particular, speech therapy 
and occupational therapy are 
used more frequently by boys 
than by girls. 
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Table 1 
Utilization of physical therapy, speech therapy 

and occupational therapy in the last 12 months 
among 0-to 17-year-olds according to gender, age, 
socio economic status and migration background  

(n=6,910 girls, n=6,782 boys)
Source: KiGGS Wave 2 (2014-2017)

Physical therapy Speech therapy Occupational therapy

% (95 % Cl) % (95 % CI) % (95 % CI)

Girls (total) 10.1 (9.1-11.2) 4.9 (4.3-5.7) 2.7 (2.2-3.3)

Age group
0-2 Years 11.2 (8.6-14.5) 0.4 (0.1-1.2) 1.2 (0.4-3.6)
3-6 Years 3.9 (2.7-5.8) 12.7 (10.5-15.1) 3.3 (2.2-4.9)
7-10 Years 6.0 (4.6-7.8) 6.4 (4.9-8.4) 5.0 (3.8-6.6)
11-13 Years 10.0 (8.1-12.2) 2.6 (1.9-3.6) 2.4 (1.6-3.6)
14-17 Years 19.3 (16.8-22.0) 1.1 (0.5-2.1) 1.2 (0.6-2.2)

Socioeconomic status
Low 9.7 (7.2-13.0) 5.6 (3.7-8.5) 4.5 (3.0-6.9)
Medium 10.6 (9.3-12.0) 5.1 (4.2-6.1) 2.7 (2.1-3.3)
High 9.0 (7.6-10.7) 3.8 (2.9-5.1) 1.2 (0.7-2.0)

Migration background 
Yes 7.5 (5.7-9.8) 4.7 (3.6-6.1) 2.0 (1.2-3.2)
No 11.2 (10.0-12.5) 5.0 (4.2-5.8) 3.0 (2.4-3.7)

Boys (total) 9.1 (8.2-10.0) 7.1 (6.4-8.0) 5.4 (4.6-6.2)

Age group
0-2 Years 11.6 (8.7-15.3) 0.6 (0.2-1.6) 0.2 (0.1-0.6)
3-6 Years 5.1 (3.9-6.8) 17.2 (14.8-19.8) 8.7 (6.7-11.2)
7-10 Years 6.4 (5.1-7.9) 10.0 (8.2-12.2) 11.4 (9.6-13.6)
11-13 Years 8.4 (6.7-10.5) 3.9 (2.9-5.3) 3.4 (2.4-4.9)
14-17 Years 14.4 (12.4-16.8) 1.4 (0.7-2.5) 1.1 (0.5-2.3)

Socioeconomic status
Low 6.6 (4.9-8.9) 9.3 (7.0-12.2) 6.6 (4.8-8.9)
Medium 9.6 (8.4-11.0) 7.0 (6.1-8.0) 5.5 (4.6-6.5)
High 9.1 (7.7-10.8) 5.5 (4.5-6.7) 3.9 (3.0-5.0)

Migration background 
Yes 6.0 (4.5-8.0) 6.9 (5.1-9.1) 5.2 (3.6-7.3)
No 10.0 (9.0-11.2) 7.2 (6.4-8.1) 5.4 (4.7-6.2)

Girls and Boys (total) 9.6 (8.9-10.3) 6.1 (5.5-6.6) 4.0 (3.6-4.6)
CI=confidence interval
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Differentiated by sociodemographic factors, a largely 
uniform increase can be seen for both types of therapy 
in all age groups as well as according to SES and migra-
tion background (data not shown). There is no signifi-
cant trend, only in the case of speech therapy in the 0- to 
2-year age group, as well as among children and adoles-
cents with high SES. 

The results of the multivariate analysis show that even 
when statistically controlled for indicators of medical 
need, differences according to age, gender, SES and 
migration background persist (Table 3). Multivariate 
analysis for example shows that boys use physical ther-
apy significantly less often, but occupational or speech 
therapy more frequently. Moreover, the utilization of 
physical therapy over the last 12 months is significantly 

Physical therapy Speech therapy Occupational therapy

% (95 % Cl) % (95 % CI) % (95 % CI)

Officially recognised disability (n=13,552)
Yes 44.7 (35.4-54.4) 31.7 (23.2-41.8) 29.9 (21.8-39.6)
No 8.9 (8.2-9.7) 5.5 (5.0-6.1) 3.6 (3.2-4.1)

Health-related limitations (n=13,497)
Yes 36.8 (31.7-42.3) 19.2 (15.1-24.1) 22.2 (17.7-27.4)
No 8.4 (7.7-9.2) 5.4 (4.9-6.0) 3.3 (2.8-3.7)

Mental health problems (participants ≥3 years) (n=12,105)
Normal 8.7 (8.1-9.5) 6.1 (5.4-6.8) 3.0 (2.6-3.4)
Borderline 11.4 (8.7-14.8) 10.2 (7.5-13.9) 10.5 (8.1-13.5)
Abnormal 12.0 (9.6-14.8) 14.4 (11.8-17.5) 15.9 (12.7-19.7)

Chronic disease  (n=13,539)
Yes 20.0 (17.2-23.2) 10.1 (8.0-12.8) 9.9 (7.8-12.4)
No 8.4 (7.8-9.2) 5.6 (5.1-6.2) 3.5 (3.0-4.0)

Medically treated injury (n=13,579)
Yes 14.9 (13.2-16.9) 6.0 (4.8-7.4) 4.8 (3.6-6.4)
No 8.4 (7.7-9.2) 6.1 (5.5-6.8) 3.9 (3.4-4.3)

CI = confidence interval

Table 2 
Utilization of physical therapy, speech therapy 

and occupational therapy in the last 12 months 
among 0-to 17-year-olds by indicators  

of medical need (n=6,910 girls, n=6,782 boys)
Source: KiGGS Wave 2 (2014-2017)

Girls

6

4

2

8

10

Percent

Boys

12

KiGGS baseline study KiGGS Wave 2

Physical therapy Speech therapy

Girls Boys

Figure 2 
Trends in the utilization of physical therapy  

and speech therapy in the last 12 months 
among 0- to 17-year-olds between the 

 KiGGS baseline study  
(n=8,501 girls, n=8,833 boys)  

and KiGGS Wave 2  
(n=6,910 girls, n=6,782 boys)

Source: KiGGS baseline study (2003-2006),  
KiGGS Wave 2 (2014-2017)
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The relationship between migration background and the 
utilization of allied health services, however, is only sta-
tistically significant for the utilization of physical therapy. 
 
4.  Discussion

Physical therapy, speech therapy and occupational ther-
apy are a key area of healthcare and significantly con-
tribute to the healthy development of children and ado-
lescents. 9.6% of children and adolescents in Germany 
use physical therapy within one year, 6.1% use speech 
therapy and 4.0% occupational therapy. Across all age 
groups, boys use speech therapy and occupational ther-
apy more often than girls. In contrast, the utilization of 
physical therapy is higher for 14- to 17-year-old girls. 

lower in the younger age groups compared to the 14- to 
17-year-old reference group. The results for speech and 
occupational therapy in contrast show that utilization in 
all younger age groups is significantly higher than for 
the 14- to 17-year-olds. Moreover, the multivariate model 
produces clearer differences by SES than the descriptive 
analysis. While the utilization of speech and occupational 
therapy among children and adolescents with low and 
medium SES is higher than for their peers with high SES, 
the utilization of physical therapy among children and 
adolescents with low SES is lower than that of their peers 
with high SES. In contrast, also when controlling for indi-
cators of medical need, the tendency is consistently 
towards a lower utilization of all three therapies in chil-
dren and adolescents with a migration background.  

Table 3 
Sociodemografic differences in the utilization  

of physical therapy, speech therapy and  
occupational therapy over the last 12 months 

among 3- to 17-year-olds.  
Results of binary logistic regression*  

(n=5,937 girls, n=5,772 boys)
Source: KiGGS Wave 2 (2014-2017)

Physical therapy Speech therapy Occupational therapy

aOR (95 % CI) p-value aOR (95 % CI) p-value aOR (95 % CI) p-value

Gender
Boys 0.75 (0.64-0.88) < 0.001 1.43 (1.18-1.75) < 0.001 1.94 (1.50-2.50) < 0.001
Girls Ref. Ref. Ref.

Age group
3 – 6 Years 0.23 (0.17-0.30) < 0.001 16.88 (9.33-28.99) < 0.001 5.92 (3.38-10.38) < 0.001
7 – 10 Years 0.30 (0.24-0.39) < 0.001 7.67 (4.30-13.70) < 0.001 7.53 (4.26-13.31) < 0.001
11 – 13 Years 0.46 (0.36-0.58) < 0.001 2.86 (1.63-5.00) < 0.001 2.38 (1.28-4.44) 0.007
14 – 17 Years Ref. Ref. Ref.

Socioeconomic status
Low 0.66 (0.59-0.88) 0.005 1.76 (1.27-2.25) 0.001 1.84 (1.22-2.77) 0.004
Medium 1.00 (0.84-1.19) 0.987 1.31 (1.03-1.66) 0.031 1.49 (1.09-2.03) 0.013
High Ref. Ref. Ref.

Migration background 
Yes 0.73 (0.58-0.93) 0.010 0.84 (0.66-1.06) 0.140 0.79 (0.54-1.13) 0.195
No Ref. Ref. Ref.

* all models controlled for recognised disability, mental health problems, chronic diseases as well as health-related limitations and medically treated injuries 
aOR=adjusted Odds Ratios, CI=confidence interval, Ref.=Reference 
  

The highest level of use is 
found for speech therapy in 
3- to 6-year-olds (15.0%),  
for occupational therapy in  
7- to 10-year-olds (8.3%) and 
for physical therapy in  
14- to 17-year-olds (16.9%).
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between age and the utilization of physical therapy, 
speech therapy and occupational therapy by children 
and adolescents remain. This indicates that medical 
need has not been fully considered. While there are 
clear associations between the applied indicators for 
medical need and utilization of these services, the data 
from the KiGGS study do not allow analysing for what 
specific reason the respective therapies were actually 
carried out. Moreover, the applied indicators fail to suf-
ficiently capture temporary, reversible diseases or dis-
orders. 

Routine data of statutory health insurers shows that 
such indications can explain age specific utilization rates. 
During the first two years of life, diagnoses related to 
development disorders of motor functions which lead 
to the utilization of physical therapy dominate. In the 
group of 3- to 5-year-olds, diagnoses such as speech dis-
orders requiring speech therapy show a high prevalence. 
In the group of 6- to 8-year-old children developmental 
disorders and hyperkinetic disorders such as attention 
deficit/hyperactivity disorder (ADHD) are common indi-
cations that often go hand in hand with occupational 
therapy [2]. In the case of physical therapy, the data pre-
sented clearly shows that the patterns that develop 
among 14- to 17-year-olds already resemble those found 
among adults. Analyses based on studies conducted at 
the Robert Koch Institute consistently confirm a high 
12-month prevalence for the utilization of physical ther-
apy by more than a fifth of the adult population with sig-
nificantly higher rates for women [15, 28]. Among both, 
adolescents and adults this is increasingly related to the 
diagnosis of back pain [2, 4].

Certain age groups stand out with particularly high rates. 
Utilization of speech therapy is particularly frequent at 
preschool and primary school age and highest for 3- to 
6-year-olds with 15.0%. At 8.3%, use of occupational 
therapy is most frequent at primary school age (7 to 10 
years). The utilization of physical therapy shows a peak 
for the 0- to 2-year age group, then decreases sharply 
and, after a gradual increase, reaches the highest utili-
zation rate among 14- to 17-year-olds with 16.9%. 

Since the KiGGS baseline study, the utilization of the 
three forms of therapy has increased significantly. This 
trend can also be found in the analyses of routine data. 
Prescriptions of physical therapy, speech therapy and 
occupational therapy have increased. Even if the rates of 
children and adolescents treated has stagnated in recent 
years [2], our analyses suggest a long-term increase in 
the proportion of children and adolescents that use allied 
health services. Analyses based on routine data also con-
firm the differences regarding age and gender [2]. In con-
trast, for the association between socioeconomic status 
or migration background and the utilization of physical 
therapy, speech therapy and occupational therapy the 
findings are more heterogeneous. The higher utilization 
rates of physical therapy services among the socially  
better off and people without a migration background 
has already been found in studies among adults [15]. 
However, former analyses of the use of occupational ther-
apy and physical therapy in children and adolescents 
showed no clear associations with socioeconomic  
characteristics or migration background [5, 6].

In the present analysis, even when controlling for 
actual medical needs, statistical correlations such as 

Over the last ten years, the 
utilization of speech therapy 
and physical therapy among 
children and adolescents has 
increased significantly.



Journal of Health Monitoring

Journal of Health Monitoring 2018 3(4)

Utilization of physical therapy, speech therapy and occupational therapy by children and adolescents in Germany Journal of Health Monitoring FOCUS

31

Corresponding author
Dr Alexander Rommel
Robert Koch Institute 

Department of Epidemiology and Health Monitoring
General-Pape-Str. 62–66 
D-12101 Berlin, Germany

E-mail: RommelA@rki.de

Please cite this publication as
Rommel A, Hintzpeter B, Urbanski D (2018)  

Utilization of physical therapy, speech therapy and occupational  
therapy by children and adolescents in Germany.  

Results of the cross-sectional KiGGS Wave 2 study and trends.
Journal of Health Monitoring 3(4): 20-34.  

DOI 10.17886/RKI-GBE-2018-097

Data protection and ethics
All of the Robert Koch Institute’s studies are subject to 
strict compliance with the data protection provisions set 
out in the EU General Data Protection Regulation (GDPR) 
and the Federal Data Protection Act (BDSG). Charité – 
Universitätsmedizin Berlin’s ethics committee assessed 
the ethics of the KiGGS baseline study (No. 101/2000) 
and Hannover Medical School’s ethics committee 
assessed KiGGS Wave 2 (No. 2275-2014); both commit-
tees provided their approval for the respective studies. 
Participation in the studies was voluntary. The partici-
pants and/or their parents/legal guardians were also 
informed about the aims and contents of the study, and 
about data protection. Informed consent was obtained 
in writing.

Funding
KiGGS is funded by the Federal Ministry of Health and 
the Robert Koch Institute.

Ultimately, it is difficult to assess the extent to which 
an appropriate level of prescriptions exists with both 
survey and routine data. On the one hand, it is notice able 
that in regions where the number of service providers 
increases, prescriptions also rise [7]. Analyses from the 
German Health Interview and Examination Survey for 
Adults (DEGS1) by the Robert Koch Institute suggest a 
correlation between the density of service providers and 
the utilization of physical therapy for the adult popula-
tion [15]. This raises the question as to whether the 
respective therapies are generally prescribed according 
to need. On the other hand, for occupational therapy it 
has been demonstrated that not all children and adoles-
cents with an indication also receive treatment. It is 
therefore important to ask in which groups of children 
and adolescents there may be undersupply and how 
needs-based care can be ensured in these cases [3]. 

The overall expenditure and dynamics of expenditure 
in the provision of allied health services such as physi-
cal therapy, speech therapy and occupational therapy are 
disproportionate to the low level of attention paid to this 
area of care in health research [29]. Even though these 
therapies are considered as effective treatment 
approaches with hardly any side effects, health insurers 
warn that there is a partial lack of evidence-based deci-
sion-making aids for healthcare practice [3, 4]. All the 
more, it is the responsibility of all actors both, to make 
service provision in the field of allied health services 
more transparent and to increase knowledge about evi-
dence-based procedures and therapies. 

Children and adolescents 
with a low socioeconomic 
status are less likely to seek 
physical therapy, but more 
likely to seek speech therapy 
and occupational therapy. 
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Social differences in the utilization of medical services  
by children and adolescents in Germany. Results of the  
cross-sectional KiGGS Wave 2 study

Abstract
Data from the German Health Interview and Examination Survey for Children and Adolescents (KiGGS) enable 
conclusions about the utilization of outpatient and inpatient medical services by children and adolescents accounting 
the family’s socioeconomic status (SES). Results from the second follow-up to the KiGGS survey  
(KiGGS Wave 2), which covers the years 2014 to 2017, clearly demonstrate that children and adolescents from 
families with a low SES visit specialists in general medicine, gynaecologists and psychiatrists, as well as child and 
adolescent psychiatrists, psychotherapists and psychologists more frequently. In contrast, children and adolescents 
from families with a high SES visit paediatric, dermatological, dental and orthodontic practices more often.  
No statistically significant differences between the status groups with regard to the utilization of outpatient medical 
services in hospitals were identified. However, children and adolescents from the low status group received inpatient 
hospital treatment more frequently and, on average, spent more nights in hospital. These results reflect status-
specific differences both in disease prevalence and care, as well as in patterns related to the utilization of medical 
services.

  SOCIOECONOMIC STATUS · HEALTH DISPARITIES · HEALTH CARE · HEALTH MONITORING · KIGGS

1. Introduction

The German Health Interview and Examination Survey 
for Children and Adolescents (KiGGS) initially took place 
between 2003 and 2006. Since then, two follow-up stud-
ies have been conducted: the first took place between 
2009 and 2012, and the second between 2014 and 2017. 
Importantly, the study’s results show that most children 
and adolescents in Germany grow up healthily. Howev-
er, they also indicate that children and adolescents from 

socially disadvantaged families are far more likely to be 
affected by health problems than their peers from fam-
ilies with a better socioeconomic  status [1-4]. The results 
from KiGGS confirm and complement the findings of 
other studies and surveys, such as the school entry 
health examinations by German public health service 
(Öffent licher Gesundheitsdienst) and the Health Be -
haviour in School-aged Children (HBSC) study [5-7].

Social differences that are often linked to a family’s 
socioeconomic status (SES), in other words parental 

Journal of Health Monitoring 2018 3(4)
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consume sugary soft drinks more frequently than their 
peers. In addition, children and adolescents from socially 
disadvantaged families are less physically active during 
their leisure time; this is particularly evident when it comes 
to their participation in sport. Accordingly, more children 
and adolescents from families with a low SES are over-
weight or even obese [14]. Moreover, adolescents from 
families with a low SES smoke more often than their peers, 
although the general decline in smoking in recent years 
is also evident among these children [15, 16].

So far, there are only few studies on social differences 
in health care. In this context it is important to distin-
guish between access to care, the utilization of services 
and the quality of care provision [17]. Whereas quality is 
usually addressed by disease-specific studies, aspects 
of access and utilization can be examined using popu-
lation-wide surveys. However, only very few such studies 
on the utilization of health services by children and ado-
lescents have been conducted. Nevertheless, the utili-
zation of preventive health-care measures has been rel-
atively well researched. For example, results from school 
entry health examinations indicate that participation in 
early detection examinations (called ‘U’ examinations in 
Germany) has increased in recent years. Participation 
rates among the low status group, however, still lag 
behind those of the medium and high status group  
[18, 19]. Social differences have also been identified in 
the uptake of important vaccinations, with the highest 
rates of vaccination often occurring in the medium sta-
tus group against measles, mumps and rubella and 
human papillomavirus (HPV) [20, 21]. Recent results on 
the utilization of early detection examinations by  

education, occupational status, and household income, 
are less pronounced when it comes to physical health. 
Very few, if any, identifiable differences exist within the 
distribution of many acute diseases such as influenza, 
conjunctivitis or diarrhoeal disease, and typical child-
hood diseases including rubella, chickenpox and scarlet 
fever [8]. The same is true of many childhood chronic 
diseases. In fact, children and adolescents from families 
with a higher SES are often more frequently affected by 
certain allergic diseases, such as atopic dermatitis [9]. 
However, the poorer health prospects of children and 
adolescents from socially disadvantaged families are 
more evident with regard to mental and psychosocial 
health. The results from the KiGGS study demonstrate 
that children and adolescents from families with a low 
SES have a significantly higher risk of mental health prob-
lems and psychological disorders such as depression, 
eating disorders and attention deficit/hyperactivity dis-
order (ADHD) as well as more frequent impairments to 
subjective well-being and health-related quality of life [4, 
10]. In addition, the school entry health examinations 
show that impaired cognitive, emotional, linguistic and 
psychomotor development, among other conditions, are 
identified more frequently among socially disadvantaged 
children, and that these conditions can sometimes lead 
to a postponement of school enrolment [11-13].

Significant social differences have also been identified 
regarding health behaviour. In accordance with the find-
ings of the HBSC study, the results of the KiGGS study 
show that children and adolescents from families with a 
low SES follow less healthy diets. For example, they eat 
fresh fruit and vegetables less frequently every day and 

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 Wave 1 (2009-2012),  

interview survey
▶  KiGGS Wave 2 (2014-2017),  

examination and interview survey

More information is available at 
www.kiggs-studie.de/english

https://www.kiggs-studie.de/english
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[3, 4]. In addition, the results of further analyses on the 
utilization of paediatric and general medical services are 
described in a Fact sheet published in this issue of the 
Journal.

2.  Methodology
2.1  Study design and sample

KiGGS is part of the health monitoring system at the 
Robert Koch Institute and includes repeated cross-sec-
tional surveys of children and adolescents aged 0 to 17 
(KiGGS cross-sectional study) that are representative 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 interview survey. 
However, in contrast to the KiGGS baseline study, one 
section of the participants was only interviewed and the 
other was examined in addition to being interviewed.  
A detailed description of the methodology used in KiGGS 
Wave 2 can be found elsewhere [27-30]. A total of 15,023 
children and adolescents (7,538 girls, 7,485 boys) partic-
ipated in the cross-sectional component of KiGGS  
Wave 2 (response rate 40.1%) [28]. The examination 
component involved 3,567 children and adolescents 
(1,801 girls, 1,766 boys; response rate 41.5%).

2.2  Indicators

The data on the utilization of outpatient and inpatient 
medical services used in the analyses were collected 

children and on HPV vaccination of girls can be found 
in this issue of the Journal of Health Monitoring.

In contrast, only few studies put the focus on the 
influence of social differences on the utilization of out-
patient and inpatient medical services by children and 
adolescents [22-24]. For example, data from the KiGGS 
baseline study showed that children and adolescents 
from families with low SES consult specialists in general 
medicine more frequently, but visit specialists such as 
ophthalmologists and dermatologists less often. The 
survey also demonstrated that these children more fre-
quently receive in-patient treatment, and, when they do, 
tend to remain in hospital for a longer time [22]. Other 
surveys have focused on trends in utilization [23] or have 
concentrated on the utilization of specialist medical 
fields such as gynaecology [24], ophthalmology [25] and 
psychotherapy [26].

Against this background, this article investigates the 
extent to which social differences are currently reflected 
in the utilization of outpatient and inpatient medical ser-
vices by children and adolescents in Germany. Data from 
KiGGS Wave 2, collected between 2014 and 2017, are 
used for this analysis. The discussion places the results 
in the context of existing research, sets out the findings 
of the KiGGS baseline study and KiGGS Wave 1, and 
highlights the changes that have occurred over the last 
ten years. Furthermore, this article complements two 
other articles that have already been published in the 
Journal of Health Monitoring that discuss the results 
gained from KiGGS Wave 2. These articles focus on 
socio economic differences in health behaviour and on 
social inequalities in health of children and adolescents 

https://www.rki.de/EN/Content/Health_Monitoring/Health_Reporting/GBEDownloadsJ/Focus_en/JoHM_02_2018_Differences_Health_Behaviour_KiGGS-Wave2.pdf%3F__blob%3DpublicationFile
https://www.rki.de/EN/Content/Health_Monitoring/Health_Reporting/GBEDownloadsJ/Focus_en/JoHM_03_2018_Social_Inequalities_KiGGS-Wave2.pdf%3F__blob%3DpublicationFile
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In addition to the utilization of services provided in 
doctor’s surgeries, the questionnaire focused on the uti-
lization of outpatient medical services in hospitals.  
As such, the parents were asked, ‘Has your child received 
outpatient treatment in an outpatient clinic, first aid unit 
or medical centre affiliated to a hospital’s outpatient 
department during the last 12 months?’ This question 
could be answered ‘yes’ or ‘no’. Only treatment that did 
not involve an overnight stay was to be included. In addi-
tion, the survey collected data about how frequently chil-
dren visited such facilities during the last year.

Regarding the utilization of inpatient medical services, 
the parents were asked: ‘Has your child been admitted 
to hospital (and been kept in overnight) during the last 
12 months?’ This question could also be answered ‘yes’ 
or ‘no’. Where applicable, the number of nights the child 
spent in hospital was also to be provided.

Social differences in the utilization of outpatient and 
inpatient medical services were assessed using the fam-
ily’s socioeconomic status (SES). Data on SES were col-
lected for KiGGS Wave 2 using an index based on the 
information provided by parents about their education, 
occupational status and income. This was weighted 
according to the number and age of the people living in 
a respective household (net equivalised income) [31]. 
The operationalisation applied in KiGGS Wave 2 largely 
corresponds to the procedure introduced in KiGGS  
Wave 1 [42]. Three groups – a low, medium and high sta-
tus group – were used for the analyses. The low and high 
status groups accounted for around 20% each, and the 
medium status group for 60% of the study population 
[31]. Details about the way in which SES was measured 

using a self-administered questionnaire. Parents filled 
out the questionnaires on behalf of children aged 13 or 
under, 14- to 17-year-olds completed the questionnaire 
themselves. The questionnaire included the following 
question on the utilization of outpatient medical ser-
vices: ‘Please tell us which doctors in private practice 
of the following disciplines you have consulted for your 
child in the last 12 months and how often’. This, and 
the following questions, was adapted for use with the 
older children. The participants were expected to 
include home visits, but not hospital or rehabilitation 
centre visits. The participants were provided with a list 
of specialist doctors (formatted as a table in the ques-
tionnaire) that included the following groups: ‘paedia-
trician and general practitioner; specialists for internal 
medicine (such as cardiologists, pulmonologists and 
diabetologists); gynaecologists; ophthalmologists; 
orthopaedists; ear, nose and throat specialists; neurol-
ogists; psychiatrists, child and adolescent psychiatrists, 
medical psychotherapists; psychologists, psychological 
psychotherapists; surgeons; dermatologists; radiogra-
phers and radiologists; urologists; dentists and ortho-
dontists’. The questionnaire began by asking which if 
any of these doctors had been visited during the last 
year. This was followed by a question aimed at gaining 
an exact indication of the number of times that each 
group of doctors had been visited during the last year. 
It could also be noted in the questionnaire that anoth-
er physician not included in the aforementioned groups 
of physicians had been consulted, or that the child or 
adolescent had not consulted a doctor at all during the 
past year.
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determined on the basis of logistic regression analyses, 
are presented. 

They indicate the factor by which the statistical prob-
ability is increased for a par ticular health outcome to be 
present in the low or medi um status groups compared 
to the high status group, which was defined as the ref-
erence category. The varying compositions of the status 
groups were statistically controlled for in terms of age, 
gender and migration background [33] in order to pre-
vent these factors from leading to biased results. 

The calculations were carried out using a weighting 
factor that corrects deviations within the sample from the 
population structure with regard to regional structure 

can be found in a methodological paper published in 
issue 1/2018 of the Journal of Health Monitoring.

2.3 Statistical analysis

The analyses are based on data from 14,468 participants 
(7,298 girls, 7,170 boys) aged between 0 and 17. Depend-
ing on the indicator used, various numbers of partici-
pants had to be excluded from the analyses as certain 
information was missing. The results are stratified by 
gender and SES using prevalences (frequencies) with 95 
% confidence intervals (95 % CI). In addition, adjusted 
odds ratios (aOR) with 95% confidence intervals, 

Table 1 
Utilization of physicians and dentists in private 

practice in the last 12 months by  
0- to 17-year-olds according to gender and 

medical discipline (n=7,298 girls, n=7,170 boys)* 
Source: KiGGS Wave 2 (2014-2017)

Children and adolescents 
from families with a low  
socioeconomic status visit 
general practitioners,  
gynaecologists, psychiatrists 
and psychotherapists more 
frequently. 

Girls Boys Total

% (95% CI) % (95% CI) % (95% CI)

Paediatrics 72.8 (70.8-74.7) 72.7 (70.9-74.4) 72.7 (71.0-74.4)
General medicine 25.9 (23.5-28.5) 24.6 (22.2-27.1) 25.2 (23.0-27.6)
Internal medicine (e.g. cardiology, pneumology and 
diabetology)

4.7 (4.1-5.3) 4.2 (3.5-4.9) 4.4 (4.0-4.9)

Gynaecology 10.9 (10.1-11.9) – –
Ophthalmology 31.3 (29.5-33.1) 27.2 (25.6-28.8) 29.2 (27.9-30.5)
Orthopaedics 15.0 (13.9-16.2) 13.1 (12.1-14.2) 14.0 (13.1-14.9)
Ear, nose and throat medicine 15.6 (14.4-17.0) 18.3 (17.1-19.7) 17.0 (16.0-18.1)
Neurology 1.2 (0.9-1.6) 1.2 (0.9-1.6) 1.2 (1.0-1.5)
Psychiatry, child and adolescent psychiatry  
(incl. medical psychotherapists)

3.6 (3.0-4.4) 3.9 (3.4-4.5) 3.8 (3.4-4.3)

Psychotherapy (incl. psychological psychotherapists) 2.6 (2.1-3.1) 2.4 (2.0-2.8) 2.5 (2.2-2.8)
Surgery 5.2 (4.5-5.9) 6.9 (6.0-7.9) 6.0 (5.5-6.7)
Dermatology 12.3 (11.3-13.3) 11.6 (10.5-12.7) 11.9 (11.1-12.7)
Radiology 6.5 (5.8-7.4) 6.3 (5.6-7.1) 6.4 (5.8-7.0)
Urology – 2.9 (2.3-3.6) –
Dentistry, Orthodontics 75.4 (74.2-76.6) 73.0 (71.5-74.5) 74.2 (73.1-75.3)
* Number of cases depending on considered outcome
CI=confidence interval

https://www.rki.de/EN/Content/Health_Monitoring/Health_Reporting/GBEDownloadsJ/ConceptsMethods_en/JoHM_01_2018_Socioeconomic_Status_KiGGS-Wave2.pdf%3F__blob%3DpublicationFile
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of the sample points and the weighting applied to cal-
culate confidence intervals and p-values [36]. A statisti-
cally significant difference between groups was assumed 
to have been demonstrated when p-values were lower 
than 0.05.

3.  Results

According to data from KiGGS Wave 2, paediatricians 
are among the groups of doctors most often visited by 
children and adolescents on an outpatient basis (Table 1). 

(rural area/urban area), age (in years), gender, federal 
state (as at 31 December 2015), German citizenship  
(as at 31 December 2014) and the parents’ level of educa-
tion according to the Comparative Analysis of Social 
Mobility in Industrial Nations (CASMIN) system [34] 
(microcensus 2013 [35]).

All analyses were performed using Stata 14.2 (Stata 
Corp., College Station, TX, USA, 2015) and the KiGGS 
Wave 2 data set (version 9). Stata survey commands 
were used during all of the analyses to account for any 
clustering that might have occurred due to the selection 

Socioeconomic status

Low Medium High

% (95% CI) % (95% CI) % (95% CI)

Paediatrics 70.4 (67.0-73.5) 72.0 (70.0-73.9) 77.7 (75.6-79.6)
General medicine 24.7 (22.0-27.7) 27.3 (24.8-30.0) 19.1 (16.6-21.8)
Internal medicine (such as cardiology, pneumology and 
diabetology)

3.1 (2.3-4.3) 4.8 (4.2-5.4) 4.5 (3.7-5.4)

Gynaecology1  13.9 (11.2-17.0)  11.2 (10.2-12.3)  7.0 (5.7-8.6)
Ophthalmology 27.6 (25.1-30.3) 29.6 (28.0-31.2) 29.5 (27.4-31.6)
Orthopaedics 11.7 (10.1-13.6) 14.8 (13.7-16.1) 13.6 (12.2-15.2)
Ear, nose and throat medicine 17.7 (15.3-20.4) 17.1 (15.9-18.3) 15.9 (14.4-17.4)
Neurology 1.5 (0.9-2.6) 1.3 (1.0-1.6) 0.8 (0.5-1.2)
Psychiatry, child and adolescent psychiatry (incl.  
medical psychotherapists)

5.3 (4.1-6.8) 3.6 (3.2-4.2) 2.6 (2.1-3.4)

Psychotherapy (incl. psychological psychotherapists) 3.4 (2.4-4.8) 2.4 (2.0-2.9) 1.5 (1.1-1.9)
Surgery 5.3 (4.1-6.8) 6.4 (5.7-7.2) 5.6 (4.6-6.7)
Dermatology 9.9 (8.2-11.9) 12.0 (11.1-13.0) 13.4 (12.1-14.8)
Radiology 6.2 (5.0-7.7) 6.7 (5.9-7.5) 5.9 (5.1-6.8)
Urology2 1.8  (0.9 – 3.3) 3.6   (2.8-4.6)  2.0  (1.5-2.9)
Dentistry, Orthodontics 66.2 (63.2-69.1) 76.6 (75.2-77.9) 75.1 (73.1-77.1)

*Number of cases depending on considered outcome
1 Utilization refers only to girls
2 Utilization refers only to boys
CI=confidence interval

Table 2
Social differences in the utilization  

of physicians and dentists in private practice in 
the past 12 months by 0- to 17-year-olds accord-
ing to socioeconomic status and medical disci-

pline (n=7,261 girls, n=7,129 boys)*
Source: KiGGS Wave 2 (2014-2017) 

Children and adolescents 
from families with a high 
socioeconomic status visit 
paediatric, dermatological  
as well as dental and  
orthodontic practices more 
frequently.
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(Table 1). Differences between girls and boys were only 
identified in the utilization of ear, nose and throat  spe-
cialists and surgeons, with both groups of doctors vis-
ited more often by boys than girls (p<0.01 each).

It should also be noted that specialists in general 
medicine are more frequently visited by children and 
adolescents with a low or medium socioeconomic sta-
tus than by those with a high SES (p<0,001; Table 2 and 
Annex Table 1). In terms of gynaecology (p<0.001) and 
psychiatry (p<0.001), and psychological psychotherapy 

At 72.7%, nearly three-quarters of parents stated that 
they had taken their 0- to 17-year-old children to see a 
paediatrician during the last 12 months. A similarly high 
prevalence of 74.2% is reported only for the group of 
dentists and orthodontists. Ophthalmologists (29.2%), 
specialists in general medicine (25.2%), specialists in 
ear, nose and throat medicine (17.0%), orthopaedists 
(14.0%) and dermatologists (11.9%) were also visited 
relatively frequently. The prevalences for all of the other 
groups of doctors were between one and seven per cent 

Socioeconomic status 
low versus high

Socioeconomic status 
medium versus high

aOR (95% CI) aOR (95% CI)

Paediatrics 0.78 (0.62-0.96) 0.84 (0.73-0.96)
General medicine 1.41 (1.15-1.73) 1.52 (1.30-1.78)
Internal medicine  
(such as cardiology, pneumology and diabetology)

0.67 (0.45-1.00) 1.04 (0.83-1.31)

Gynaecology1 1.62 (1.11-2.35)  1.36 (1.04-1.77) 
Ophthalmology 0.95 (0.81-1.11) 0.98 (0.87-1.10)
Orthopaedics 0.82 (0.66-1.03) 1.05 (0.90-1.23)
Ear, nose and throat medicine 1.18 (0.96-1.46) 1.11 (0.97-1.28)
Neurology 1.98 (0.95-4.14) 1.64 (0.97-2.77)
Psychiatry, child and adolescent psychiatry  
(incl. medical psychotherapists)

2.45 (1.64-3.66) 1.33 (0.99-1.78)

Psychotherapy  
(incl. psychological psychotherapists)

2.22 (1.37-3.60) 1.57 (1.10-2.22)

Surgery 1.06 (0.76-1.49) 1.16 (0.91-1.48)
Dermatology 0.61 (0.49-0.76) 0.81 (0.70-0.93)
Radiology 1.06 (0.81-1.39) 1.05 (0.84-1.31)
Urology2 0.87  (0.45-1.70) 1.78 (1.11-2.84)
Dentistry, Orthodontics 0.63 (0.52-0.76) 1.01 (0.88-1.15)

* Number of cases depending on considered outcome
1 Utilization refers only to girls
2 Utilization refers only to boys
aOR=adjusted odds ratio, CI=confidence interval, bold=statistically significant (p<0.05)

Table 3 
Social differences in the utilization  

of physicians and dentists in private practice in 
the past 12 months by 0- to 17-year-olds  

according to socioeconomic status and medical 
discipline. Results of logistic regressions  
controlled for age, gender and migration  

background  (n=7,261 girls, n=7,129 boys)* 
Source: KiGGS Wave 2 (2014-2017)
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The results of the multivariate analyses, which are 
controlled for age, migration background and, in the 
overall models, also for gender, confirm the descriptive 
results (Table 3 und Annex Table 2). The analyses 
demonstrate that the utilization of general medical  
services among the low status group is 1.4 times  
(p<0.01) higher and among the medium status group 
1.5 times (p<0.001) higher than among members of 
the high status group. Gynaecologists are visited by the 
low status group 1.6 times more often (p<0.05), and 
psychiatrists (p<0.001) and psychotherapists (p<0.001) 

(p<0.01), utilization was higher in the low status group 
than in the high status group. With regard to gynaecol-
ogy and psychotherapy, however, utilization was higher 
among the medium status group compared to the high 
status group. In contrast, other groups of doctors are 
more frequently visited by children and adolescents from 
families with a high SES. This applies for paediatricians 
(p<0.001), dermatologists (p<0.05) and dentists and 
orthodontists (p<0.001), in the latter, however, especially 
in comparison with the high to the low, but not to the 
medium status group. 

Table 4
Utilization of outpatient and inpatient medical 

services in hospitals over the last 12 months by 
0- to 17-year-olds according to gender and  

socioeconomic status  
(n=7,276 girls, n=7,176 boys)*

Source: KiGGS Wave 2 (2014-2017)

Utilization of outpatient medical  
services in hospitals

Number of  
visits1

Utilization of inpatient medical  
services in hospitals

Number of 
nights spent in 

hospitals  
(in days)2

% (95% CI) aOR (95% CI) Mean value % (95% CI) aOR (95% CI) Mean value

Girls 22.4 (20.9-24.0) – 1.6 8.3 (7.7-9.4) – 8.1

Socioeconomic status
Low 22.2 (18.6-26.2) 1.24 (0.95-1.61) 1.8 10.7 (8.1-14.0) 1.93 (1.39-2.67) 12.7
Medium 23.0 (21.4-24.7) 1.18 (1.01-1.39) 1.6 8.0 (7.0-9.1) 1.25 (0.97-1.62) 7.3
High 20.8 (18.5-23.4) Ref. 1.5 6.8 (5.5-8.4) Ref. 4.7

Boys 24.2 (22.8-25.7) – 1.7 8.5 (7.7-9.4) – 5.1

Socioeconomic status
Low 20.8 (17.6-24.4) 0.85 (0.65-1.11) 1.9 6.3 (4.5-8.7) 1.02 (0.65-1.61) 5.7
Medium 24.8 (23.0-26.7) 0.99 (0.84-1.17) 1.7 9.8 (8.5-11.1) 1.56 (1.18-2.06) 5.1
High 25.9 (23.5-28.4) Ref. 1.6 6.9 (5.6-8.3) Ref. 4.2

Total 23.3 (22.2-24.5) – 1.7 8.4 (7.8-9.1) – 6.6

Socioeconomic status
Low 21.5 (19.1-24.0) 1.01 (0.85-1.21) 1.9 8.4 (6.9-10.2) 1.43 (1.13-1.82) 9.9
Medium 23.9 (22.7-25.2) 1.07 (0.96-1.20) 1.7 8.9 (8.1-9.7) 1.40 (1.18-1.66) 6.1
High 23.5 (21.8-25.2) Ref. 1.5 6.8 (6.0-7.8) Ref. 4.5

* Number of cases depending on considered outcome
1 Average number of visits for participants who have used outpatient hospital services in the last 12 months
2 Average number of nights spent in hospitals for participants who have been hospitalised in the last 12 months
aOR=adjusted odds ratio, CI=confidence interval, Ref.=Reference, bold=statistically significant (p <0.05)

A slightly higher proportion  
of children from families with 
a low socioeconomic status 
received inpatient hospital 
treatment within a given year.
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peers from the high status group (6.8%). Importantly, 
even after differences in the composition of the status 
groups (age, migration background and gender) had 
been controlled for (Table 4), the risk of having spent at 
least one night in hospital within the last 12 months is 
1.4 times higher in both the low and medium status 
groups than in the reference group of children and ado-
lescents with high SES. In addition, children and adoles-
cents from the low status group spent more than twice 
as many nights in hospital (on average around ten nights) 
as their peers from the high status group (four nights). 
The gender-differentiated analysis shows that girls from  
families with a low SES received inpatient medical ser-
vices more frequently and on average for a longer period 
during the last 12 months than girls from families with 
high SES. No significant differences were identified 
among boys in this respect.

4.  Discussion

The data from KiGGS Wave 2 indicate that there are 
social differences in the utilization of outpatient and 
inpatient medical services. With regard to outpatient 
medical services, children and adolescents from fami-
lies with a low SES are more likely to visit specialists in 
general medicine, gynaecologists, psychiatrists and psy-
chotherapists. Practices for paediatrics and dermatolo-
gy as well as dental and orthodontic practices, on the 
other hand, are more frequently visited by children and 
adolescents from families with high SES. No significant 
differences were identified between the status groups 
in relation to the utilization of outpatient medical 

more than twice as often. With regard to the utilization 
of paediatric (p<0.05), dermatological (p<0.001) and 
dental or orthodontic practices (p<0.001), the adjusted 
odds ratios presented indicate a 1.3 to 1.6 times 
increased utilization in the high compared to the low 
status group.

In addition, data from KiGGS Wave 2 show that 
23.3% of children and adolescents aged between 0 and 
17 have received outpatient medical services in hospi-
tals during the past 12 months. This includes care pro-
vided in outpatient clinics, first aid units and medical 
centres. The utilization among girls and boys was very 
similar, at 22.4% and 24.2%, respectively. In addition, 
no significant differences between the status groups 
were identified (Table 4). On average, the children and 
adolescents who received outpatient medical services 
in hospitals during the last 12 months visited the 
out-patient centres on average 1.7 times. Again, no sig-
nificant differences were identified in terms of gender 
or socioeconomic status.

Finally, 8.4% of children and adolescents aged between 
0 and 17 received inpatient medical services at least once 
during the last 12 months and spent at least one night 
in hospital (Table 4). No significant differences between 
the genders were identified (girls 8.3%, boys 8.5%). On 
average, the children and adolescents who received inpa-
tient medical services during the past 12 months spent 
about seven nights in hospital. Girls tended to remain 
longer in hospital than boys (eight versus five nights). 
And a slightly higher proportion of children and adoles-
cents from the low status group received inpatient med-
ical services within one year (8.4%) compared to their 

On average, of all the  
children who received  
inpatient hospital treatment, 
children from families with  
a low socioeconomic status 
tended to spend more nights 
in hospital.
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the 2009 to 2012 survey period compared to the KiGGS 
baseline study. In contrast, no change in utilization was 
identified among girls from the high status group [24]. 
However, the different levels of utilization of gynaeco-
logical services both in terms of socioeconomic status 
and over time can be related to various other factors. For 
example, the shift towards earlier menstruation could 
play a role. These changes could mean that girls now 
have a greater need for advice from gynaecologists at an 
earlier age (due to issues relating to menstruation) [24].  
In addition, gynaecologists are also providing new ser-
vices, such as vaccination against HPV and chlamydia 
screening [24]. However, the changes in the utilization 
of gynaecological services over time and the reasons for 
them can only be explained using age-differentiated anal-
yses.

When interpreting the results, it is important to note 
that social differences in the utilization of medical ser-
vices may reflect differences in the prevalence and sever-
ity of illnesses and health complaints (and therefore in 
care needs). Thus, the more frequent use of psychiatric 
and psychotherapeutic care among children and adoles-
cents from families with low SES should be seen against 
the background of the significantly increased risk of men-
tal health problems and disorders compared to peers 
with higher SES [4, 37]. More frequent stays in hospitals, 
and, in particular, the greater number of nights that they 
remain in hospital, could indicate that children and ado-
lescents with a low SES face more serious diseases and 
worse unintentional injuries. Analyses of the KiGGS 
baseline study data show that children from families with 
a low SES undergo operations more frequently [22]. This 

services in orthopaedics, ophthalmology, surgery, ear, 
nose and throat medicine, neurology, urology or radiol-
ogy or in outpatient medical services in hospitals. This 
also includes health care provided in outpatient clinics, 
first aid units or medical centres in hospitals. However, 
a slightly higher proportion of children and adolescents 
with a low SES received inpatient medical services dur-
ing the past 12 months. In addition, of the children and 
adolescents who received inpatient medical services, 
those from families with low SES spent on average more 
nights in hospital.

Similar results were identified from the data collected 
for the KiGGS baseline study, which was carried out 
between 2003 and 2006. The data shows that the low 
status group had a more frequent utilization of services 
provided by specialists in general medicine. Moreover, 
it also shows that children and adolescents from the 
high status group are more likely to visit paediatricians 
and dermatologists. However, the social differences in 
the utilization of ophthalmologists seen in the KiGGS 
baseline study no longer exist in KiGGS Wave 2.

A further difference between the two survey waves 
can be seen in the utilization of gynaecology: although 
no significant status-specific differences were identified 
in the data collected for the KiGGS baseline study [22], 
KiGGS Wave 2 found that girls with a low or medium 
SES visited gynaecologists more frequently. The under-
lying trend towards this change was already clear from 
the data collected for KiGGS Wave 1. KiGGS Wave 1 found 
a significant increase in the utilization of services pro-
vided by gynaecologists among girls aged between  
14 and 17 in the low and medium status group during 
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tion, KiGGS Wave 2 does not provide any information 
about the reasons why a particular person sought  
medical treatment or advice. Furthermore, no conclu-
sions can be made about the reasons that led to the uti-
lization of outpatient medical services in a hospital or for 
inpatient stay. Accordingly, no conclusions can be drawn 
about the extent to which supply actually reflects demand.

However, this analysis provides important informa-
tion about the social differences that currently exist in 
the utilization of outpatient and inpatient medical ser-
vices by children and adolescents. In this respect, the 
data on utilization represents the actual use (realised 
access) of health services under the given conditions, 
such as barriers to access or individual preferences. 
Therefore, it does not merely reflect the supply needs of 
the population. Moreover, it can be assumed that the 
pronounced social differences identified in utilization 
and which occur regardless of medical need, pose a qual-
ity problem for healthcare systems (in terms of inequi-
table access) [43]. In order to address the issue of more 
or less adequate levels of utilization and to provide an 
assessment of social differences, more specific analyses 
are needed focusing on the utilization of particular health 
care services due to the presence of a specific disease 
[44]. 
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could be due to different medical needs as well as the 
fact that social factors, medical opinions and the avail-
ability of care also play a role in this situation, particu-
larly when it comes to preference sensitive operations 
such as tonsillectomies (the surgical removal of the pala-
tine tonsils) [22].

Although differences in utilization between the status 
groups can be explained by the choices made by the 
patients themselves, they can also be caused by barriers 
to care. Other studies have shown that adults in the low 
status group are more likely to turn to general practition-
ers when they have health problems, whereas people in 
the high status groups tend to visit specialists of other 
medical disciplines directly [38, 39]. As people with a low 
SES are more likely to choose a general practitioner as 
their first point of contact, they may only gain specialist 
care through referral [40]. Moreover, children are affected 
by their parents’ attitudes and views, and two groups of 
specialists are available to provide basic medical care to 
children: specialists in paediatrics and general medicine. 
Alongside social differences, other factors such as urban/
rural differences play an important role [22, 23, 41, 42]. 
As such, further context analyses are needed to supple-
ment the analyses presented here.

Although the KiGGS data offer a comparatively good 
basis with which to analyse social differences in the uti-
lization of outpatient and inpatient medical services, they 
also face a number of limitations. For example, it remains 
unclear to what extent children and adolescents with a 
high medical need are adequately reached by popula-
tion-based studies. A certain level of bias due to their 
non-participation, therefore, cannot be excluded. In addi-
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Annex Table 1 
 Social differences in the utilization  

of physicians and dentists in private practice  
in the past 12 months by 0- to 17-year-olds 
according to gender, socioeconomic status  

and medical discipline  
(n=7.261 girls, n=7.129 boys)*

Source: KiGGS Wave 2 (2014-2017)

Girls Boys

Socioeconomic status Socioeconomic status

Low Medium High Low Medium High

% (95% CI) % (95% CI) % (95% Cl) % (95%-KI) % (95% CI) % (95% CI)

Paediatrics 70.3 (65.7-74.6) 72.1 (69.8-74.3) 77.4 (74.5-80.0) 70.4 (65.8-74.7) 72.0 (69.6-74.2) 77.9 (75.5-80.1)

General medicine 26.2 (22.6-30.2) 27.9 (25.0-31.0) 19.4 (16.4-22.8) 23.3 (19.8-27.3) 26.7 (23.9-29.8) 18.8 (16.0-21.9)

Internal medicine (such as cardio-
logy, pneumology and diabetology)

3.6 (2.3-5.6) 5.1 (4.3-6.0) 4.3 (3.3-5.5) 2.7 (1.6-4.4) 4.5 (3.7-5.4) 4.7 (3.6-6.2)

Gynaecology 13.9 (11.2-17.0) 11.2 (10.2-12.3) 7.0 (5.7-8.6)   –  –  –

Ophthalmology 30.8 (26.6-35.4) 31.3 (29.2-33.5) 31.4 (28.6-34.4) 24.8 (21.5-28.4) 27.8 (25.8-29.9) 27.6 (25.0-30.4)

Orthopaedics 13.6 (10.9-16.8) 15.7 (14.2-17.3) 14.0 (11.9-16.3) 10.0 (7.9-12.7) 13.9 (12.6-15.4) 13.4 (11.6-15.3)

Ear, nose and throat medicine 15.9 (12.7-19.8) 16.3 (14.9-17.8) 13.2 (11.4-15.3) 19.3 (16.1-23.0) 17.9 (16.3-19.6) 18.3 (16.3-20.5)

Neurology 2.3 (1.2-4.4) 0.9 (0.6-1.3) 0.9 (0.5-1.7) 0.8 (0.4-1.6) 1.6 (1.1-2.2) 0.6 (0.3-1.2)

Psychiatry, child and adolescent 
psychiatry (incl. medical psycho-
therapists)

5.8 (4.2-8.1) 3.5 (2.8-4.4) 1.9 (1.3-2.8) 4.8 (3.3-6.9) 3.8 (3.1-4.5) 3.3 (2.6-4.3)

Psychotherapy (incl. psychological 
psychotherapists)

4.3 (3.0-6.3) 2.4 (1.9-3.0) 1.1 (0.7-1.7) 2.6 (1.5-4.5) 2.5 (2.0-3.1) 1.8 (1.3-2.6)

Surgery 6.1 (4.3-8.4) 5.1 (4.3-5.9) 4.4 (3.3-5.9) 4.6 (3.1-6.9) 7.7 (6.6-9.0) 6.6 (5.2-8.4)

Dermatology 10.6 (8.3-13.4) 12.4 (11.3-13.7) 13.2 (11.5-15.2) 9.3 (7.0-12.1) 11.6 (10.3-12.9) 13.6 (11.8-15.6)

Radiology 7.6 (5.5-10.3) 6.4 (5.5-7.4) 6.0 (4.9-7.4) 5.0 (3.7-6.8) 6.9 (5.9-8.2) 5.7 (4.7-7.0)

Urology   –  –  – 1.8 (0.9-3.3) 3.6 (2.8-4.6) 2.0 (1.5-2.9)

Dentistry, Orthodontics 69.1 (64.9-72.9) 77.2 (75.5-78.8) 76.4 (73.6-78.9) 63.7 (59.2-67.9) 76.0 (74.1-77.8) 74.0 (71.1-76.7)

*Number of cases depending on considered outcome
CI=confidence interval 
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Annex Table 2 
Social differences in the utilization  

of physicians and dentists in private practice  
in the past 12 months by 0- to 17-year-olds 
according to gender, socioeconomic status  

and medical discipline. Results of logistic 
regressions controlled for age and migration 

background (n=7,261 girls, n=7,129 boys)*
Source: KiGGS Wave 2 (2014-2017)

Girls Boys
Socioeconomic status 

low versus high
Socioeconomic status 

medium versus high
Socioeconomic status 

low versus high
Socioeconomic status 

medium versus high

aOR (95% CI) aOR (95% CI) aOR (95% CI) aOR (95% CI)

Paediatrics 0,87 (0,62 – 1,21) 0,89 (0,73 – 1,09) 0,70 (0,54 – 0,91) 0,80 (0,68 – 0,95)

General medicine 1,35 (1,03 – 1,78) 1,49 (1,20 – 1,85) 1,45 (1,11 – 1,90) 1,55 (1,27 – 1,88)

Internal medicine (such as cardiology,  
pneumology and diabetology)

0,75 (0,42 – 1,35) 1,15 (0,84 – 1,57) 0,60 (0,33 – 1,11) 0,96 (0,70 – 1,30)

Gynaecology1 1,62 (1,11 – 2,35) 1,36 (1,04 – 1,77)   –   – 

Ophthalmology 0,93 (0,73 – 1,17) 0,95 (0,81 – 1,10) 0,95 (0,75 – 1,21) 1,01 (0,86 – 1,18)

Orthopaedics 0,89 (0,63 – 1,26) 1,09 (0,87 – 1,36) 0,76 (0,56 – 1,03) 1,02 (0,84 – 1,23)

Ear, nose and throat medicine 1,26 (0,91 – 1,73) 1,29 (1,05 – 1,58) 1,14 (0,87 – 1,48) 0,99 (0,83 – 1,18)

Neurology 2,17 (0,80 – 5,91) 0,96 (0,48 – 1,96) 1,56 (0,57 – 4,26) 2,68 (1,26 – 5,69)

Psychiatry, child and adolescent psychiatry 
(incl. medical psychotherapists)

3,54 (2,01 – 6,23) 1,71 (1,09 – 2,70) 1,80 (1,08 – 3,01) 1,12 (0,80 – 1,56)

Psychotherapy (incl. psychological  
psychotherapists)

3,55 (1,81 – 6,97) 2,02 (1,17 – 3,49) 1,37 (0,71 – 2,66) 1,30 (0,82 – 2,05)

Surgery 1,49 (0,92 – 2,40) 1,10 (0,76 – 1,58) 0,78 (0,47 – 1,30) 1,21 (0,88 – 1,67)

Dermatology 0,63 (0,45 – 0,89) 0,83 (0,68 – 1,01) 0,57 (0,41 – 0,79) 0,78 (0,64 – 0,95)

Radiology 1,21 (0,75 – 1,95) 0,96 (0,74 – 1,25) 0,91 (0,62 – 1,34) 1,15 (0,85 – 1,54)

Urology2  – – 0,87 (0,45 – 1,70)  1,78 (1,11 – 2,84)

Dentistry, Orthodontics 0,58 (0,45 – 0,75) 0,92 (0,77 – 1,12) 0,66 (0,50 – 0,87) 1,08 (0,90 – 1,30)

* Number of cases depending on considered outcome 
aOR = adjusted odds ratio, CI=confidence interval, bold=statistically significant (p<0.05)
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Utilization of paediatric and general medical services by children 
and adolescents in Germany. Results of the cross-sectional 
KiGGS Wave 2 study and trends

Abstract
In Germany, specialists in paediatrics and general medicine in private practices provide the bulk of outpatient treatment. 
Data from the second wave of the German Health Interview and Examination Survey for Children and Adolescents  
(KiGGS Wave 2, 2014-2017) surveyed the ambulatory attendance of paediatric and general medical services for  
0- to 17-year-old children and adolescents. During the last 12 months, 72.8% of girls and 72.7% of boys have made use 
of outpatient paediatric treatment and 25.9% of girls and 24.6% of boys have made use of outpatient general medical 
services. Attendance rates in paediatric practices decrease with age, whereas those of general medical practices increase. 
While no relevant differences between genders exist, rural areas evidence significantly lower paediatric practice and 
significantly higher general medical practice attendance rates. Compared to the data collected in the previous KiGGS 
studies, the trend over the last ten years approximately indicates an increase in the use of paediatric services and a 
decrease in the use of general medical services.

  CHILDREN AND ADOLESCENTS · UTILIZATION OF OUTPATIENT SERVICES · PAEDIATRICS · GENERAL MEDICINE · HEALTH MONITORING

Introduction 
In Germany, basic outpatient treatment for children and 
adolescents is provided mainly by paediatricians in private 
practice. In particular in rural areas, specialists in general 
medicine also provide services for children and adolescents 
[1-3]. The prevention of diseases and development-related 
disorders is prioritised in the provision of care given  
to children and adolescents. Of great importance here are 
the early detection examinations (called U-Un tersuchungen 
in Germany) for children and adolescents [4, 5] regulated 
by the Federal Joint Committee (G-BA), as well as the 

vaccinations recommended [6] by the Standing Committee 
on Vaccination (STIKO) at the Robert Koch Institute. Sur-
veys indicate that in the age groups of infants and small 
children, who are in the focus of most interventions, paedi-
atricians attend nearly all children over a one year period.  
A further trend is that with age the proportion of children 
and adolescents that are attended in paediatric practices 
gradually decreases, in favour of general medicine practices 
[1, 2].

Data from the second wave of the German Health Inter-
view and Examination Survey for Children and Adolescents 
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have consulted for your child in the last 12 months and 
how often’. Contacts in the context of early detection exam-
inations were also to be reported; home visits by doctors 
were explicitly included (‘Please include home visits’). The 
possible answers included: ‘paediatrician’ and ‘general 
practitioner’ (editorial note: in the German version of the 
questionnaire, the latter category was divided into ‘general 
practitioner’ and ‘specialist in general medicine’ according 
to the relevant physician groups in general medicine  
with and without specialisation in their area of practice). 
14- to 17-year-old adolescents answered a correspondingly 
adapted question by themselves. 

The analyses are based on data from 14,468 adolescents 
(7,298 girls, 7,170 boys) aged 0 to 17 with valid data on the 
use of outpatient medical services. The results are pre-
sented as prevalences and are stratified by gender, age and 
size of municipality, further analyses are provided for  
socio e conomic status (SES) [9].

The calculations were carried out using a weighting  
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 citizenship (as at 31 Decem-
ber 2014) and the parents’ level of education (Microcensus 
2013 [10]). Trends across the three KiGGS waves were 
described using age-standardised prevalences for the three 
data collection points that were calculated based on the 
population of 31 December 2015. Univariate logistic regres-
sion was applied to analyse a linear trend across survey 
waves.

This article considers prevalences for the utilization of 
outpatient medical services during the last 12 months with 

(KiGGS Wave 2, 2014-2017) allows up-to-date analyses on 
the utilization of paediatric and general medical services. 
In addition to the assessments of prevalences (frequen-
cies), number of contacts and possible influencing factors 
such as gender, place of residence and socioeconomic sta-
tus, this article also compares the results with those from 
previous KiGGS survey points (trends). Figures indicating 
the utilization of early detection examinations by children 
are reported in a further article of this issue of the Journal 
of Health Monitoring.

Indicator 
KiGGS is part of the health monitoring system at the  
Robert Koch Institute and includes repeated cross-section-
al surveys of children and adolescents aged 0 to 17 (KiGGS 
cross-sectional study) that are representative 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 interview survey.

A detailed description of the methodology is contained 
in New data for action. Data collection for KiGGS Wave 2 
has been completed in issue S3/2017 as well as KiGGS 
Wave 2 cross-sectional study – participant acquisition, 
response rates and representativeness in issue 1/2018 of 
the Journal of Health Monitoring [7, 8].

The utilization of outpatient paediatric and general  
medicine services was surveyed in KiGGS Wave 2 through 
a questionnaire filled out in writing. Legal guardians of  
0- to 13-year-old children were asked: ‘Please tell us which 
doctors in private practice of the following disciplines you 

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 Wave 1 (2009-2012),  

interview survey
▶  KiGGS Wave 2 (2014-2017),  

examination and interview survey

More information is available at 
www.kiggs-studie.de/english

https://www.rki.de/EN/Content/Health_Monitoring/Health_Reporting/GBEDownloadsJ/ConceptsMethods_en/JoHM_02S3_2017_KiGGS-Wave2_en.pdf%3F__blob%3DpublicationFile
https://www.rki.de/EN/Content/Health_Monitoring/Health_Reporting/GBEDownloadsJ/ConceptsMethods_en/JoHM_02S3_2017_KiGGS-Wave2_en.pdf%3F__blob%3DpublicationFile
https://www.rki.de/EN/Content/Health_Monitoring/Health_Reporting/GBEDownloadsJ/ConceptsMethods_en/JoHM_01_2018_Cross-sectional_Study_KiGGS-Wave2.pdf%3F__blob%3DpublicationFile
https://www.rki.de/EN/Content/Health_Monitoring/Health_Reporting/GBEDownloadsJ/ConceptsMethods_en/JoHM_01_2018_Cross-sectional_Study_KiGGS-Wave2.pdf%3F__blob%3DpublicationFile
https://www.rki.de/EN/Content/Health_Monitoring/Health_Reporting/GBEDownloadsJ/ConceptsMethods_en/JoHM_01_2018_Cross-sectional_Study_KiGGS-Wave2.pdf%3F__blob%3DpublicationFile
https://www.kiggs-studie.de/english
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readability, this article discusses specialists in general  
medicine without explicitly referring to the far smaller group 
of general practitioners, who are, however, included in the 
analyses.

Results and discussion
According to the results from KiGGS Wave 2, 72.8% of girls 
and 72.7% of boys have received outpatient paediatric  
services over the last 12 months (Table 1). In the group of 
0- to 2-year-olds, nearly all children (girls 97.1% and boys 

95% confidence intervals (95% CI). For children and ado-
lescents who have availed themselves of services, the arith-
metic mean for the amount of approaches with paediatri-
cians and general medicine doctors is provided.  
Preva lences are estimates, the precision of which can be 
assessed through the use of confidence intervals; wide 
confidence intervals thereby indicate a greater statistical 
uncertainty in the results. A statistically significant differ-
ence between groups is assumed when the corresponding 
p-value is smaller than 0.05. For reasons of improved  

Table 1 
12-month prevalence of outpatient utilization  

of paediatric and general medical services  
(specialists in general medicine and general 

practitioners) by children and adolescents 
according to age, size of municipality and  

socioeconomic status  
(n=7,298 girls, n=7,170 boys)

Source: KiGGS Wave 2 (2014-2017)

Paediatricians Specialists in general medicine, 
General practitioners

Girls Boys Girls Boys

% (95 % CI) % (95 % CI) % (95 % CI) % (95 % CI)

Total 72.8 (70.8-74.7) 72.7 (70.9-74.4) 25.9 (23.5-28.5) 24.6 (22.2-27.1)

Age group

0-2 Years 97.1 (94.3-98.6) 96.9 (94.3-98.4) 8.5 (6.0-11.9) 11.9 (8.6-16.1)
3-6 Years 93.4 (91.2-95.2) 91.7 (89.3-93.6) 16.5 (13.5-19.9) 14.9 (12.2-18.1)
7-10 Years 79.1 (76.2-81.7) 78.8 (75.8-81.5) 20.9 (17.8-24.4) 20.1 (16.9-23.8)
11-13 Years 59.9 (56.0-63.7) 61.7 (57.5-65.7) 31.8 (27.8-36.1) 28.4 (24.8-32.3)
14-17 Years 39.7 (36.1-43.5) 38.9 (35.2-42.7) 47.4 (44.0-51.0) 44.7 (41.3-48.2)

Size of municipality

Rural  
(<5,000 inhabitants)

65.3 (60.3-69.9) 65.7 (60.6-70.5) 44.9 (37.9-52.1) 38.3 (32.2-44.8)

Small town  
(5,000–<20,000 inhabitants)

68.8 (64.9-72.5) 68.9 (65.6-71.9) 30.0 (26.6-33.7) 31.0 (26.7-35.7)

Middle-sized town  
(20,000–<100,000 inhabitants)

74.9 (71.9-77.8) 74.5 (72.0-76.9) 19.6 (16.7-22.8) 19.2 (16.2-22.6)

Large cities  
(≥100,000 inhabitants)

78.8 (75.9-81.4) 78.4 (75.4-81.1) 17.4 (14.9-20.2) 16.3 (13.6-19.5)

Socioeconomic status

Low 70.3 (65.7-74.6) 70.4 (65.8-74.7) 26.2 (22.6-30.2) 23.3 (19.8-27.3)
Medium 72.1 (69.8-74.3) 72.0 (69.6-74.2) 27.9 (25.0-31.0) 26.7 (23.9-29.8)
High 77.4 (74.5-80.0) 77.9 (75.5-80.1) 19.4 (16.4-22.8) 18.8 (16.0-21.9)

CI=Confidence interval 

Over the course of one year, 
almost three quarters of all 
children and adolescents 
visit a paediatric and around 
one quarter a general 
medical practice.



Journal of Health Monitoring

Journal of Health Monitoring 2018 3(4)

FACT SHEETUtilization of paediatric and general medical services by children and adolescents in GermanyJournal of Health Monitoring

55

were 61.4% of girls and 62.1% of boys, this proportion  
rose to 67.9% of girls and 69.2% of boys in KiGGS Wave 1 
(2009-2012). The additional increase to 72.8% of girls and 
72.7% of boys in KiGGS Wave 2 reveals a significant linear 
trend across the three survey points. Stratified by age 
groups, this trend is visible for children over three and ado-
lescents, whereas there is no significant development over 
time for 0- to 2-year-old children. 

The average number of contacts made to paediatricians 
during the last 12 months was 3.8 for girls and 3.7 for boys 
in KiGGS Wave 2 (Table 2). The mean contact frequency 
was highest for the 0- to 2-year-old age group and lowest 
for the 11- to 13-year-old age group. Compared to previous 
KiGGS survey points no significant trend of either an 
increase or decrease of the contact frequency is evident.

Children and adolescents also avail themselves of gen-
eral medical services. KiGGS Wave 2 reveals that during 
the last 12 months 25.9% of girls and 24.6% of boys (Table 1) 
made use of such services during the last 12 months. This 
proportion increases with age from 8.5% of girls and 11.9% 
of boys in the 0- to 2-year age group to 47.4% of girls and 
44.7% of boys in the 14- to 17-year age group.

There is no significant difference in the utilization of 
general medical services between genders (Table 1). Place 
of residence, however, does play a clear role: specialists in 
general medicine attend children and adolescents particu-
larly frequently in rural areas. SES too plays a role. Girls 
with low and medium SES are attended by specialists in 
general medicine more frequently compared to those with 
high SES (26.2% vs. 27.9% vs. 19.4%). The figures for boys 
with low, medium and high SES are 23.3%, 26.7% and 
18.8% respectively, however, only the differences between 

96.9%) were attended by a paediatrician. This proportion 
decreases with age and for 14- to 17-year-old adolescents 
drops to 39.7% of girls and 38.9% of boys.

While there are no differences regarding gender in the 
utilization of paediatric services, there are clear differences 
with regard to the place of residence: children and adoles-
cents from rural areas and small towns with less than 
20,000 inhabitants use paediatric services less frequently 
than their urban peers (Table 1). Furthermore, girls and 
boys with low and medium SES visit a paediatrician statis-
tically significantly less often than those with high SES.

The proportion of children and adolescents who used 
paediatric services during the last 12 months has increased 
significantly over the course of the last ten years (Figure 1). 
While in the KiGGS baseline study (2003-2006) the figures 

Figure 1
12-month prevalence of outpatient utilization  

of paediatric services according to age  
in comparison to previous KiGGS waves 

(KiGGS baseline study  
n=8,504 girls, n=8,832 boys;  

KiGGS Wave 1  
n=5,972 girls, n=6,130 boys;  

KiGGS Wave 2  
n=7,298 girls, n=7,170 boys)

Source: KiGGS baseline study (2003-2006), 
KiGGS Wave 1 (2009-2012),  
KiGGS Wave 2 (2014-2017)
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over time by age, this trend is significant for girls and boys 
of the age groups 3 to 6 years and older. 

According to KiGGS Wave 2 data, the average number 
of contacts made to specialists in general medicine during 
the last 12 months was 3.0 for girls and 2.6 for boys (Table 2). 
The mean contact frequency is highest for 14- to 17-year-
old girls. For boys, the highest contact frequency is found 
in the 0- to 2-year and 14- to 17-year age groups. Across the 
KiGGS survey points, no significant linear trend for the 
contact frequency is evident in either gender.

In total, 12.1% of children and adolescents did not use 
any outpatient paediatric or general medical services dur-
ing the last year. This proportion rises with age from around 
four percent of 3- to 6-year-old girls and boys to around 

medium and high SES are significant. The focus article on 
social differences in the utilization of medical services in 
this issue presents the results of a multivariate analysis. 
When age and migration background are controlled, the 
difference between the low and the high status group 
becomes statistically significant for boys too [11].

Over the course of the last ten years, the proportion of 
children and adolescents who have availed themselves of 
general medical services during the last 12 months has 
decreased significantly (Figure 2). In the KiGGS baseline 
study this proportion was 35.4% (girls 35.5% and boys 
35.3%), in KiGGS Wave 1 33.8% (girls 34.0% and boys 
33.6%) and in KiGGS Wave 2 clearly lower at 25.2% (girls 
25.9% and boys 24.6%). Differentiating the development 

Paediatricians Specialists in general medicine,  
General practitioners

n Number of contacts (95% CI) n Number of contacts (95% CI)

Girls (total)  5,020 3.8 (3.6-4.0) 1,872 3.0 (2.8-3.2)

Age group

0-2 Years 6.2 (5.6-6.8) 2.5 (2.0-3.1)
3-6 Years 3.7 (3.5-4.0) 2.7 (2.3-3.0)
7-10 Years 2.6 (2.4-2.7) 2.2 (2.0-2.5)
11-13 Years 2.5 (2.3-2.7) 2.5 (2.2-2.8)
14-17 Years 3.3 (2.9-3.7) 3.7 (3.4-4.0)

Boys (total)  4,999 3.7 (3.6-3.8) 1,714 2.6 (2.5-2.8)

Age group

0-2 Years 6.1 (5.7-6.4) 3.0 (2.2-3.7)
3-6 Years 3.8 (3.6-4.0) 2.5 (2.2-2.9)
7-10 Years 2.7 (2.5-2.8) 2.3 (2.0-2.5)
11-13 Years 2.5 (2.3-2.7) 2.1 (2.0-2.3)
14-17 Years 2.6 (2.3-2.9) 3.0 (2.7-3.3)

Total (girls and boys) 3.7 (3.6-3.9) 2.8 (2.7-2.9)
CI=Confidence interval 

Table 2
Number of contacts (arithmetic mean)  
made to paediatricians and specialists  
in general medicine (including general  

practitioners) during the last 12 months 
 according to gender and age 

Source: KiGGS Wave 2 (2014-2017)

Paediatric services are 
attended less frequently with 
age while attendance rates in 
general medical practices 
rise.
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the STIKO recommendations have included additional vac-
cinations such as against human papillomavirus (HPV) 
that go along with corresponding consultation needs  
[14, 15]. The spectrum of diseases has shifted towards 
chronic diseases and developmental and behavioural dis-
orders [16, 17], which has been described as ‘new morbidity’ 
and is accompanied by an increased need for consulting 
and treatment [18]. In general too, paediatricians have high-
lighted the increased parental need for information [18].

Attendance of children and adolescents by specialists 
in general medicine shows a contrasting development  
to attendance by paediatricians. During the last ten  
years, attendance of children and adolescents by general 
medicine specialists has seen a clear decline. The increase 
observed in KiGGS Wave 1 for the 14- to 17-year age  
group [2] did not continue and has instead reversed into 
a marked decrease. KiGGS Wave 2 data confirms the find-
ings of previous KiGGS waves that the role of general  
medicine in the provision of medical care to children and 
adolescents increases with age and that specialists in  
general medicine play a more important role in rural than 
urban areas [1, 2]. Analyses of the statutory health insur-
ance company Barmer GEK confirm this finding. Accord-
ingly, besides age, a key factor in selecting a doctor is 
regional availability [3].

KiGGS Wave 2 data indicates no significant differences 
between genders in the rate of utilization of paediatric or 
general medical services. For girls at adolescence, how-
ever, the contact frequency to doctors overall and the num-
ber of physician groups contacted increases compared to 
boys [1, 2], with gynaecological issues and contraception 
playing an important role [19, 20]. 

one quarter of 14- to 17-year-olds. As regards the medical 
care needs of the particularly relevant age group of 0- to 
2-year-olds, the number of cases in the subgroup that 
received no medical services from either paediatricians or 
general medicine specialists is too small to give reliable 
prevalence estimates.

KiGGS survey results show the high coverage rates for 
infants and small children aged under three, as well as an 
increase in the rates of attendance by paediatricians for chil-
dren over three and adolescents over the last ten years. The 
average number of contacts did not increase over this period.

The reasons for the increase in the utilization of  
paediatric services are undoubtedly complex. One factor 
is presumably the introduction of new early detection exam-
inations (U7a, U10, U11, J2) in 2006 and increased partic-
ipation rates due to the introduction of new invitation, 
reminder and feedback systems in Germany’s federal  
states [12, 13]. Moreover, since the KiGGS baseline study, 

Figure 2
12-month prevalence of outpatient utilization  

of general medical services (specialists in  
general medicine and general practitioners)  
according to age in comparison to previous 

KiGGS waves (KiGGS baseline study  
n=8,505 girls, n=8,832 boys;  

KiGGS Wave 1  
n=5,955 girls, n=6,102 boys;  

KiGGS Wave 2  
n=7,298 girls, n=7,170 boys) 

Source: KiGGS baseline study (2003-2006), 
KiGGS Wave 1 (2009-2012),  
KiGGS Wave 2 (2014-2017)
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In rural areas, general 
medical services are used 
more frequently and  
paediatric services less 
frequently than in cities.



Journal of Health Monitoring

Journal of Health Monitoring 2018 3(4)

FACT SHEETUtilization of paediatric and general medical services by children and adolescents in GermanyJournal of Health Monitoring

58

health behaviour, but also the regional spread of doctors 
and availability of medical practices [26], plus further socio-
demographic factors such as migration background. The 
Behavioral Model of Health Services Use according to 
Andersen, which divides the factors that influence the  
utilization of health services into the categories of Predis-
posing Characteristics, Enabling Resources and Needs, 
could offer a basic framework [27]. Data from the KiGGS 
cohort also allows for longitudinal analyses that make it 
possible to draw conclusions on the utilization of services 
over the life course.
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By SES, the results indicate a higher use of paediatric 
and a lower use of general medical services by children and 
adolescents with high SES. As analyses so far do not con-
sistently confirm this finding as a separate influencing fac-
tor, further analyses of correlations will be needed which 
also factor in the place of residence [2, 21].

The present analyses of the utilization of paediatric and 
general medical services from the perspective of parents 
of children aged up to 13 and of adolescents themselves 
provide important information that goes beyond that found 
in official statistics and claims data. Robert Koch Institute 
health surveys contribute data for the statutory and pri-
vately health insured and allows links with social and other 
influencing factors to be created. The descriptive analyses 
on the utilization of services, however, cannot contribute 
to the discussion about the appropriateness of health care 
for children and adolescents in general medical practices 
[22, 23], particularly because the survey did not collect data 
regarding the reason for seeking treatment. A European 
level project promises to provide important insights in this 
regard. The Models of Child Health Appraised (MOCHA) 
project analyses the advantages and disadvantages of dif-
ferent models of primary care for children in Europe: pri-
marily through paediatricians, through general practition-
ers or mixed paediatric and general practitioner care. First 
results are expected for 2018 [24, 25].

How frequently children and adolescents contact both 
doctor groups, paediatricians and general medicine spe-
cialists, or do not see a doctor at all, and which factors are 
related to the decision as to which doctor to consult will 
be a question for further analyses. Deeper level analyses 
will need to consider factors such as overall health and 

Since the KiGGS baseline 
study (2003-2006),  
the utilization of paediatric 
services has increased and 
the utilization of general 
medical services has 
decreased.
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Utilization of early detection examinations by children in Germany. 
Results of the cross-sectional KiGGS Wave 2 study

Abstract
Examinations for early detection of diseases (called U-Untersuchungen in Germany) are among the most important 
prevention measures at childhood age. According to KiGGS Wave 2 data, participation rates are over 95% for most of 
these examinations. 99.7% and 99.6% of children, respectively, who had reached the recommended age for these 
examinations participated in the U1 and U2 examinations, 98.0% and 98.1%, respectively, the U8 and U9 examinations. 
Participation rates for children from families with low socioeconomic status and those with a two-sided migration 
background are slightly lower. A comparison with previous KiGGS waves shows that the utilization of early detection 
examinations has increased significantly over the last ten years. During this time, social differences which were previously 
pronounced have decreased.

  EARLY DETECTION EXAMINATIONS · CHILDREN AND ADOLESCENTS · HEALTH MONITORING · KIGGS

Introduction
Examinations for early detection of diseases (called U-Un-
tersuchungen in Germany) are part of the most important 
prevention measures during childhood. The statutory 
health insurance catalogue includes the early screening 
programme which aims to detect development disorders 
and diseases early and, where necessary, to provide ade-
quate measures for treatment [1]. In addition to rigorous 
examinations regarding the overall physical and mental 
health of a child, each early detection examination has an 
age-specific focus, such as hearing and visual capacities. 
Examinations are accompanied by primary prevention 
advice for example on vaccinations, diet and accident pre-
vention [2]. 

Whereas the U1 and U2 examinations usually take place 
within the maternity clinic, the following examinations  

generally take place at a paediatric or general medical  
private practice. This article considers the examinations U1 
to U9 that are recommended for children up to the age of 
six. Two further early detection examinations, U10 (7-8 years 
of age) and U11 (9-10 years of age) are scheduled to take 
place at primary school age, the J1 (12-14 years of age) and 
J2 (16-17 years of age) examinations are for adolescents. 
However, it should be noted that not all statutory health 
insurers cover the costs for the U10, U11 and J2 examina-
tions.

All findings of the early detection examinations are doc-
umented in an examination record (called the yellow book-
let) that maternity wards or midwives provide to parents 
immediately after birth. The booklet also contains a detach-
able card, which practices then use to document the par-
ticipation in the U2 to U9 examinations by marking the 
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KiGGS Wave 2 measured the utilization of early detec-
tion examinations through a questionnaire which was filled 
out by parents, answering the question: ‘What early detec-
tion examinations did your child take part in?’ All responses 
on early detection examinations were recorded, including 
the U10 and U11 examinations, which, however, are not 
considered in the following. As children born outside Ger-
many are often not able to take part in the first examina-
tions, the analysis also only includes children born in Ger-
many. Children who were younger than the admitted age 
tolerance at the time of surveying and therefore could the-
oretically still have participated in the examinations were 
also excluded from the analysis for methodological reasons 
[6]. Beyond the participation in individual examinations, 
the analysis also looks at the participation in the complete 
set of examinations from U3 to U9. U7a is not considered, 
because this examination was only introduced in 2008 and 
the results from KiGGS Wave 2 on utilization of all exami-
nations were to be compared to the results of the KiGGS 
baseline study, which was conducted between 2003 and 
2006. If additionally a further examination is missed, the 
examination series is considered as incomplete.

The analyses are based on data from 13,799 children 
and adolescents born in Germany (6,887 girls, 6,912 boys) 
aged 0 to 17, whereby the number of cases varies depend-
ing on the examination considered. Data on participation 
in the complete examination series refer to the age range 
from 7 to 13 years and stem from the data from 5,867 chil-
dren and adolescents (2,893 girls, 2,974 boys). The results 
are presented as prevalences with 95% confidence inter-
vals (95% CI) and stratified according to gender, socioe-
conomic status of the family and migration background.

date, and including the practice’s stamp and signature. 
Early detection examinations are scheduled for specific 
ages and should be attended within a relatively closed time 
frame (Table 1). Also for premature babies the stipulated 
examination periods have to be met. Premature birth is 
taken into account in the assessment of the results.

The article reports current figures for the participation 
in early detection examinations (U1 to U9) based on data 
from the second wave of the German Health Interview and 
Examination Survey for Children and Adolescents (KiGGS 
Wave 2, 2014-2017). With reference to the earlier surveys 
of the KiGGS study, we also discuss the development of 
participation rates during the last ten years.

Indicator 
The German Health Interview and Examination Survey for 
Children and Adolescents (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 0 to 17 (KiGGS cross-sectional study) 
that are representative 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. A detailed description of the methodology used 
in KiGGS Wave 2 can be found in New data for action. Data 
collection for KiGGS Wave 2 has been completed in issue 
S3/2017 as well as in KiGGS Wave 2 cross-sectional study 
– participant acquisition, response rates and representa-
tiveness in issue 1/2018 of the Journal of Health Monitor-
ing [4, 5]. 

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 Wave 1 (2009-2012),  

interview survey
▶  KiGGS Wave 2 (2014-2017),  

examination and interview survey

More information is available at 
www.kiggs-studie.de/english

https://www.rki.de/EN/Content/Health_Monitoring/Health_Reporting/GBEDownloadsJ/ConceptsMethods_en/JoHM_02S3_2017_KiGGS-Wave2_en.pdf%3F__blob%3DpublicationFile
https://www.rki.de/EN/Content/Health_Monitoring/Health_Reporting/GBEDownloadsJ/ConceptsMethods_en/JoHM_02S3_2017_KiGGS-Wave2_en.pdf%3F__blob%3DpublicationFile
https://www.rki.de/EN/Content/Health_Monitoring/Health_Reporting/GBEDownloadsJ/ConceptsMethods_en/JoHM_01_2018_Cross-sectional_Study_KiGGS-Wave2.pdf%3F__blob%3DpublicationFile
https://www.rki.de/EN/Content/Health_Monitoring/Health_Reporting/GBEDownloadsJ/ConceptsMethods_en/JoHM_01_2018_Cross-sectional_Study_KiGGS-Wave2.pdf%3F__blob%3DpublicationFile
https://www.rki.de/EN/Content/Health_Monitoring/Health_Reporting/GBEDownloadsJ/ConceptsMethods_en/JoHM_01_2018_Cross-sectional_Study_KiGGS-Wave2.pdf%3F__blob%3DpublicationFile
https://www.kiggs-studie.de/english
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As a category, migration background is built on child/
adolescent and parent country of birth and parent nation-
ality. A ‘one- sided migration background’ means that one 
parent was not born in Germany and/or is not a German 
national. A ‘two-sided migration background’ is assumed 
when the child has migrated to Germany from another 
country and at least one parent was not born in Germany 
or does not have German nationality or when both parents 
were born outside of Germany or are not German nation-
als [8].

In KiGGS Wave 2, the socioeconomic status (SES) was 
measured through an index based on the information the 
parents provided on educational background, occupational 
status and income situation (equivalised disposable 
income). Based on an index built using a point score that 
equally considers the three indicators, a distribution-based 
distinction is established according to which 20% of chil-
dren and adolescents belong to the low (1st quintile), 60% 
to the medium (2nd-4th quintile) and 20% to the high status 
group (5th quintile) [7]. 

Table 1 
Schedule and content of examinations U1 to U9 

with margin of tolerance 
Source: Federal Joint Committee [3] 

Examination Time of examination (tolerance) Content of examinations

U1 Immediately following birth Detection of life-threatening complications and other conditions requiring immediate 
medical care, malformations, pregnancy, birth and family anamnesis, control of 

breathing, heartbeat, skin colour, signs of maturity

U2 3rd-10th day of life  
(3rd-14th day of life)

Detection of congenital anomalies and significant health risks, prevention of  
complications: anamnesis and examination of organs, sensory organs and reflexes

U3 4th-5th week of life  
(3rd-8th week of life)

Examination of normal development of reflexes, motor skills, weight and reactions, 
examination of organs, surveying of feeding, digestion and sleeping habits,  

examination of hip joints for hip dysplasia and luxation

U4 3rd-4th month of life  
(2nd-4½th month of life)

Examination of age-appropriate development and mobility, of organs, sense and  
sexual organs, the skin, control of growth, motor skills and the nervous system

U5 6th-7th month of life  
(5th-8th month of life)

Examination of age-appropriate development and mobility, of organs, sense and  
sexual organs, the skin, examination of growth, motor skills and the nervous system

U6 10th-12th month of life  
(9th-14th month of life)

Examination of age-appropriate development and the organs, sense organs  
(in particular the eyes), control of the locomotor system, motor skills, language and 

interaction skills

U7 21st-24th month of life  
(20th-27th month of life)

Examination of age-appropriate development, detection of visual impairments,  
examination of language development, fine motor skills and body control

U7a 34th-36th month of life  
(33rd-38th month of life)

Focus on age-appropriate development of speech, early detection of visual impairments

U8 46th-48th month of life  
(43rd-50th month of life)

Intensive examination of development of language skills, pronunciation, behaviour, 
examination of mobility, coordination skills, reflexes, muscle power and tooth health

U9 60th-64th month of life  
(58th-66th month of life)

Examination of motor skills, hearing, vision and language development to identify and 
counteract any potential illnesses and disabilities before school entry

Participation rates for 
most early detection  
examinations are over 98%, 
and sometimes even over 99%.
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A statistically significant difference between groups is 
assumed when the corresponding p-value is smaller than 
0.05, taking into account weighting and the survey design.

Results and discussion
KiGGS Wave 2 data indicates that nearly all children in  
Germany participate in the early detection examinations. 
For U1 and U2, which take place immediately or a few days 
after birth, the participation rates are 99.7% and 99.6%, 
respectively (Table 2). Participation decreases only slightly 

The calculations were carried out using a weighting fac-
tor 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 citizenship (as at 31 Decem-
ber 2014) and the parents’ level of education (Microcensus 
2013 [9]). P-values to demonstrate linear trends across  
the three KiGGS survey waves were calculated using uni-
variate logistic regression and were based, moreover, on 
age-standardised prevalences (as at 31 December 2015).  

Table 2 
Utilization of early detection examinations 
according to gender, socioeconomic status  

and migration background  
Source: KiGGS Wave 2 (2014-2017)

U1 U2 U3 U4 U5 U6 U7 U7a U8 U9
% 

(95 % Cl)
% 

(95 % Cl)
% 

(95 % Cl)
% 

(95 % Cl)
% 

(95 % Cl)
% 

(95 % Cl)
% 

(95 % Cl)
% 

(95 % Cl)
% 

(95 % Cl)
% 

(95 % Cl)

n=13.799 n=13.776 n=13.756 n=13.659 n=13.396 n=13.060 n=12.571 n=11.481 n=11.348 n=10.166

Total (girls and boys) 99.7  
(99.4-99.8)

99.6  
(99.3-99.7)

99.5  
(99.3-99.7)

99.5  
(99.2-99.6)

99.4  
(99.1-99.6)

99.3  
(99.0-99.5)

99.0  
(98.8-99.2)

92.6  
(91.9-93.3)

98.0  
(97.6-98.3)

98.1  
(97.6-98.4)

Girls 99.7  
(99.3-99.8)

99.6  
(99.2-99.8)

99.5  
(99.1-99.7)

99.5  
(99.1-99.7)

99.4  
(99.1-99.6)

99.2  
(98.7-99.4)

98.9  
(98.5-99.2)

92.6  
(91.7-93.5)

97.7  
(97.1-98.2)

98.0  
(97.3-98.5)

Boys 99.7  
(99.3-99.8)

99.6  
(99.2-99.8)

99.6  
(99.3-99.8)

99.4  
(99.1-99.7)

99.4  
(99.0-99.6)

99.3  
(99.0-99.6)

99.2  
(98.8-99.4)

92.7  
(91.7-93.5)

98.2  
(97.7-98.7)

98.1  
(97.6-98.6)

Socioeconomic status 

Low 98.8  
(97.6-99.4)

98.8  
(97.5-99.4)

98.6  
(97.3-99.3)

98.5  
(97.2-99.2)

98.4  
(97.1-99.1)

97.8  
(96.2-98.7)

97.7  
(96.3-98.6)

91.7  
(89.3-93.7)

95.8  
(93.8-97.2)

96.3  
(94.3-97.6)

Medium 99.9  
(99.7-99.9)

99.8  
(99.6-99.9)

99.8  
(99.7-99.9)

99.7  
(99.4-99.9)

99.7  
(99.5-99.8)

99.6  
(99.4-99.8)

99.4  
(99.2-99.5)

92.9  
(92.1-93.7)

98.5  
(98.1-98.9)

98.5  
(98.1-98.8)

High 99.7  
(99.4-99.9)

99.7  
(99.4-99.9)

99.7  
(99.4-99.9)

99.6  
(99.3-99.8)

99.5  
(99.1-99.7)

99.4  
(99.1-99.7)

99.2  
(98.6-99.5)

92.5  
(91.3-93.6)

98.3  
(97.6-98.8)

98.4  
(97.7-98.9)

Migration background

Non 99.9  
(99.8-99.9)

99.8  
(99.7-99.9)

99.8  
(99.7-99.9)

99.8  
(99.6-99.9)

99.6  
(99.4-99.8)

99.6  
(99.4-99.7)

99.3  
(99.1-99.5)

92.7  
(91.8-93.4)

98.6  
(98.2-98.9)

98.5  
(98.0-98.8)

One-sided 99.9  
(99.9-100.00)

99.9  
(99.7-100.0)

99.8  
(99.4-99.9)

99.2  
(97.9-99.7)

99.6  
(99.1-99.8)

99.5  
(98.8-99.8)

99.3  
(98.6-99.7)

93.7  
(91.7-95.2)

98.0  
(96.8-98.8)

98.7  
(97.8-99.2)

Two-sided 98.1  
(96.4-99.0)

97.7  
(95.8-98.8)

97.5  
(95.6-98.6)

98.0  
(96.2-99.0)

97.8  
(95.9-98.8)

97.0  
(94.9-98.2)

96.9  
(95.0-98.1)

91.2  
(88.5-93.2)

94.3  
(91.6-96.2)

95.2  
(92.3-97.0)

CI=Confidence interval 

97.2% of 7- to 13-year-old 
children have participated  
in all of the recommended 
examinations (U3-U9, 
excluding U7a).
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When analysing the participation in the total set of exam-
inations (U3 to U9 without U7a), clearer statistically signif-
icant differences related to SES and migration background 
become visible (Figure 1). Of the 7- to 13-year-old children 
from families with low SES, 94.6 % participated in all exam-
inations, while 98.0 % of their peers from families with 
medium and 97.0 % from families with high SES partici-
pated. 94.4% of children with a two-sided migration back-
ground participated in all examinations, compared to 95.1% 
of those with a one-sided migration background and 98.0% 
of children with no migration background.

Compared to the results of the KiGGS baseline study 
(2003-2006) and KiGGS Wave 1 (2009-2012), it is apparent 
that participation in early detection examinations has 
increased significantly over the past ten years [6, 10]. Partic-
ipation in the full set of examinations has risen from 81.6% 
(2003-2006) to 82.2% (2009-2012) to currently 97.2%. At 
the same time, the differences according to SES and migra-
tion background, which were still strong in the KiGGS base-
line study and KiGGS Wave 1, have decreased significantly.

The increasing participation in early detection examina-
tions is confirmed by the results of the school entry exam-
inations of public health services that require parents to 
bring the yellow booklet and/or the detachable card. For 
example, in the case of Brandenburg, the results indicate 
that the proportion of children who have made full use of 
examinations U1 to U8 has increased between 2004 and 
2015 from 71.6% to 90.2% [11]. For North Rhine Westphalia 
participation in the U9 examination demonstrably rose 
from 82.6% to 93.4% between 2002 and 2012 [12]. In both 
federal states, this increase was accompanied by a decrease 
in social differences in participation rates.

over the course of the set of examinations and is still 98.0% 
for U8 and 98.1% for U9. At 92.6%, participation in the 
additional U7a which was introduced in 2008 is lower.

No statistically significant differences between girls and 
boys are found regarding participation in early detection 
examinations. With regard to SES, significant differences 
between low compared to medium and high status groups 
exist, however for most examinations these differences are 
in the order of one to two percentage points. Only for the 
U8 and U9 are the differences slightly over two percentage 
points. Like children from low status groups, children with 
a migration background are slightly less likely to participate 
in early detection examinations. However, the differences 
are only statistically significant for children with a two-sided 
migration background.

Gender

Percent

10

20

30

40

50

60

Girls Boys Total Low Medium High One-
sided

Two-
sided

70

80

90

100

Non

Socioeconomic status Migration background

Figure 1 
Participation in the complete set of early  

detection examinations U3 to U9 (without U7a)  
of 7-to 13-year-olds born in Germany according 

to gender, socioeconomic status  
and migration background  

(n=2,893 girls, n=2,974 boys)
Source: KiGGS Wave 2 (2014-2017)

Participation rates for chil-
dren from families with low 
socioeconomic status and 
those with a two-sided 
migration background are 
slightly lower.
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process has been driven by the role of early detection exam-
inations in the national health target process (gesund-
heitsziele.de) and in Germany’s Preventive Health Care Act 
(Präventions gesetz – PrävG). Against this backdrop, it can-
not be ruled out that the marked increase in participation 
rates can be attributed to socially desirable response  
behaviour. As they assume that participating is what is seen 
as normal, some parents possibly will say their children 
have participated when they actually have not. This would 
explain why prevalences based on school entry examina-
tions that require parents to bring the yellow booklet are 
slightly lower.

Finally, a frequent criticism of early detection examina-
tions should also be mentioned. Participation in and qual-
ity of early detection examinations can only be scientifically 
analysed and evaluated based on a correct and complete 
documentation. A current analysis of examination results 
as recorded in the yellow booklets, which was conducted 
during the LIFE Child study at the University of Leipzig, for 
example indicates that information is often incomplete and 
frequently implausible. Inconsistencies exist particularly 
regarding psychosocial conditions [15]. The increase in early 
detection examination participation rates cannot conceal 
the fact that the collection and documentation of exami-
nation results as well as their use in epidemiology contin-
ues to present considerable challenges [15, 16].
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The increased utilization of early detection examinations 
and also the reduction of social differences in participation 
rates can be linked to various measures. Since 2007, new 
invitation, reminder and feedback systems were introduced 
in all federal states, even though the regulations vary from 
one federal state to the other [13, 14]. In Brandenburg, for 
example, in cooperation with the ‘Bündnis Gesund 
Aufwachsen’, a registration system for the U6 to U8 was 
established in 2008 that commits doctors to confirm to a 
newly introduced central body, when the corresponding 
examinations have taken place. In North Rhine Westphalia 
a reporting system was created within the framework of 
‘Aktion Gesunde Kindheit’ in 2008. Parents are also sent 
letters reminding them of upcoming examinations, 
although these measures were limited to U5 to U9. Further 
noteworthy measures that possibly caused participation 
rates in early detection examinations to rise include the 
awareness campaign ‘Ich geh’ zur U! Und du?’ conceived 
by the Federal Centre for Health Education (BZgA) and 
implemented between 2004 and 2010 [2]. By extending 
section 26 of Book 5 of the German Social Code (SGB V), 
statutory health insurers were moreover compelled to do 
more in order to promote utilization of early detection 
examinations. Since then, many statutory health insurers 
reward participation in early detection examinations as part 
of their bonus programs [6].

When interpreting the results, it should be borne in 
mind that the prevalences are based on self-reported infor-
mation provided by the parents. In recent years, the impor-
tance of early detection examinations has been discussed 
and highlighted more in the public debate. In addition to 
the measures mentioned to promote child health, this 

Utilization of early detection 
examinations has increased 
significantly over the last ten 
years.
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Abstract
For patients with considerable malfunctions, or where these could potentially develop, statutory health insurers completely 
cover the cost of correcting malpositionings of the teeth and jaws through orthodontic treatment in Germany. Based on 
the self-reported information from the second wave of the German Health Interview and Examination Survey for Children 
and Adolescents (KiGGS Wave 2, 2014-2017), the uptake of orthodontic treatment was analysed. A total of 25.8% of the 
girls and 21.1% of the boys aged 3 to 17 years are receiving regular orthodontic treatment. Uptake of treatment is very 
much dependent on age. The highest rates are found among 13-year-old girls (55.0%) and 14-year-old boys (50.8%). 
Compared to the data from previous KiGGS waves, the trend over approximately ten years has seen a significant increase 
of orthodontic treatment across all age groups. More health services research and a broader discourse on current 
treatment practices and their benefits are desirable.

  CHILDREN AND ADOLESCENTS · UTILIZATION OF OUTPATIENT SERVICES · ORTHODONTICS · HEALTH MONITORING · KIGGS 

Introduction
Malpositioned teeth and jaws can be linked to biting, chew-
ing, speaking or breathing difficulties. Orthodontic treat-
ment can correct malpositionings and remediate, alleviate 
or prevent malfunctions. An early indication for treatment 
is important to facilitate an appropriate commencement 
of therapy, and depending on the underlying malposition-
ing treatment is also only possible within a specific time 
frame. The dentists offering the treatment, who usually 
have a specialisation in orthodontics, can choose between 
different treatment options with removable or fixed braces. 
It generally takes several years to correct the positioning 
of teeth and jaws and the final stage of treatment is a 

stabilisation phase. Certain diagnoses of severe malposi-
tionings may require surgical treatment.

The National Association of Statutory Health Insurance 
Dentists (KZBV) reports about 7.9 million cases of orthodon-
tic treatment for 2016 which is an increase for the tenth year 
in a row [1]. As statutory health insurances only cover certain 
diagnoses and forms of therapy for adults, the overwhelm-
ing majority of patients are children and adolescents [2].

In 2003, the Federal Joint Committee (G-BA) established 
guidelines for orthodontic treatment for the first time, 
which came into force in 2004 [2]. They determined that 
statutory health insurance (GKV) would only cover the treat-
ment of existing or imminent malfunctions and not purely 
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Indicator
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 0 to 17 (KiGGS cross-sectional study) that are rep-
resentative for Germany. The KiGGS baseline study 
(2003-2006) was conducted as an examination and inter-
view 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.

A detailed description of the methodology is contained 
in New data for action. Data collection for KiGGS Wave 2 
has been completed in issue S3/2017 as well as KiGGS 
Wave 2 cross-sectional study – participant acquisition, 
response rates and representativeness in issue 1/2018 of 
the Journal of Health Monitoring [7, 8].

KiGGS Wave 2 surveyed the uptake of orthodontic treat-
ment using a written questionnaire. The legal guardians of 
3- to 10-year-old children, as well as 11- to 17-year-old chil-
dren and adolescents themselves were asked ‘Does your 
child/Do you receive regular orthodontic treatment?’ 
Respondents could answer either ‘Yes’ or ’No’.

The analyses are based on data from 12,735 children 
and adolescents (6,425 girls and 6,310 boys) aged 3 to 17 
with valid data on uptake of orthodontic treatment. The 
results are presented as prevalences (frequency) and are 
stratified according to gender, age and socioeconomic 
status (SES) [9]. Trends were assessed for 7- to 17-year-
old children and adolescents in comparison to the KiGGS 
baseline study and KiGGS Wave 1 that collected compa-
rable data for the indicator.

cosmetic treatments. As a result, this led to a reduction of 
expenditure for GKV on orthodontics in the short term but 
it increased again from 827.7 million Euro in 2006 to 
around 1,102.9 million Euro in 2016 [1]. GKV allotted around 
one quarter of the total amount billed to materials and  
laboratories and three quarters on dentists’ fees [3]. Ortho-
dontic treatment costs in private health insurance totalled 
278.1 million Euro [3]. In addition there are out-of-pocket 
payments of unknown amounts [4].

The medical benefits of orthodontic treatment are cur-
rently the subject of much debate. In the comments on its 
2017 annual report, Germany’s Supreme Audit Institution 
(Bundesrechnungshof) declared that both the aim and out-
come of treatments have not been sufficiently researched 
and called for more health services research [4]. This crit-
icism falls into line with the request for more transparency 
made a couple of years ago by the Advisory Council on the 
Assessment of Developments in the Health Care System 
and the German Institute of Medical Documentation and 
Information [5, 6].

Based on current data from the German Health Inter-
view and Examination Survey for Children and Adolescents 
(KiGGS Wave 2, 2014-2017), this Fact sheet contributes to 
the discussion by providing a robust data set on the preva-
lence (frequency) of uptake of orthodontic treatment. It 
provides an analysis for 3- to 17-year-old children and ado-
lescents in regular orthodontic treatment. Influencing fac-
tors that are taken into account are gender, age and socioe-
conomic status. In addition with reference to the data from 
previous KiGGS waves, it is possible to describe trends for 
7- to 17-year-old children and adolescents over the course 
of about ten years. 

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 Wave 1 (2009-2012),  

interview survey
▶  KiGGS Wave 2 (2014-2017),  

examination and interview survey

More information is available at 
www.kiggs-studie.de/english

https://www.rki.de/EN/Content/Health_Monitoring/Health_Reporting/GBEDownloadsJ/ConceptsMethods_en/JoHM_02S3_2017_KiGGS-Wave2_en.pdf%3F__blob%3DpublicationFile
https://www.rki.de/EN/Content/Health_Monitoring/Health_Reporting/GBEDownloadsJ/ConceptsMethods_en/JoHM_02S3_2017_KiGGS-Wave2_en.pdf%3F__blob%3DpublicationFile
https://www.rki.de/EN/Content/Health_Monitoring/Health_Reporting/GBEDownloadsJ/ConceptsMethods_en/JoHM_01_2018_Cross-sectional_Study_KiGGS-Wave2.pdf%3F__blob%3DpublicationFile
https://www.rki.de/EN/Content/Health_Monitoring/Health_Reporting/GBEDownloadsJ/ConceptsMethods_en/JoHM_01_2018_Cross-sectional_Study_KiGGS-Wave2.pdf%3F__blob%3DpublicationFile
https://www.rki.de/EN/Content/Health_Monitoring/Health_Reporting/GBEDownloadsJ/ConceptsMethods_en/JoHM_01_2018_Cross-sectional_Study_KiGGS-Wave2.pdf%3F__blob%3DpublicationFile
https://www.kiggs-studie.de/english
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Results and discussion
KiGGS Wave 2 data shows that 23.4% of 3- to 17-year-old 
children and adolescents (girls 25.8% and boys 21.1%)  
are in regular orthodontic treatment (Table 1). From the 
age of 7 across all age groups a statistically significant  
higher number of girls receive treatment than boys.

As expected, uptake of orthodontic treatment is very 
much dependent on age. Reaching 47.6% for girls and 
36.1% for boys, prevalence is highest in the 11- to 13-year 
age group, whereas only very few 3- to 6-year-olds are in 
orthodontic treatment (Table 1). Uptake increases contin-
uously beyond the age of 3. The highest values are found 
for 13-year-old girls (55.0%) and 14-year-old boys (50.8%), 
prevalences then begin to drop (data not shown).

Girls who grow up in families with low SES are in ortho-
dontic treatment significantly less often than girls from 
families with medium SES. For boys, uptake for the group 
with low SES is significantly lower than for those with 
medium or high SES (Table 1).

The calculations were carried out using a weighting 
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 citizenship (as 
at 31 December 2014) and the parents’ level of education 
(Microcensus 2013 [10]). Moreover, the calculation of 
p-values to demonstrate linear trends across the three 
KiGGS survey waves using univariate logistic regression 
was based on age-standardised prevalences (as at 31 
December 2015). This article considers prevalences with 
95% confidence intervals (95% CI). Prevalences are esti-
mates, the precision of which can be assessed through 
the use of confidence intervals; wide confidence intervals 
thereby indicate a greater statistical uncertainty in the 
results. A statistically significant difference between 
groups is assumed when the corresponding p-value is 
smaller than 0.05 with respect to weighting and survey 
design.

 %  (95% CI)  %  (95% CI) 

Girls (total) 25.8 (24.4-27.2) Boys (total) 21.1 (19.7-22.5)

Age group   Age group   
3-6 Years 2.1 (1.3-3.4) 3-6 Years 2.1 (1.4-3.3)
7-10 Years 20.0 (17.4-22.9) 7-10 Years 15.1 (13.1-17.4)
11-13 Years 47.6 (44.2-50.9) 11-13 Years 36.1 (32.6-39.7)
14-17 Years 39.2 (36.2-42.2) 14-17 Years 34.7 (31.5-38.1)

Socioeconomic status   Socioeconomic status   
Low 22.1 (18.8-25.9) Low 15.9 (12.3-20.2)
Medium 26.4 (24.6-28.4) Medium 22.2 (20.5-23.9)
High 26.3 (24.0-28.8) High 22.6 (19.9-25.5)

Total (girls and boys) 23.4 (22.4-24.4) Total (girls and boys) 23.4 (22.4-24.4)
CI=Confidence interval

Prevalence of uptake of  
orthodontic treatment is 
highest in the age group of 
11- to 13-year-old girls (47.6%) 
and boys (36.1%).

Table 1 
Prevalence of uptake of orthodontic treatment 

by 3- to 17-year-olds according to gender,  
age and socioeconomic status  

(n=6,425 girls, n=6,310 boys)
Source: KiGGS Wave 2 (2014-2017)
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by KZBV for 2016 [1] that not every insured person receives 
treatment in every quarter of the year, for example due to 
agreed treatment breaks. 

What is noteworthy is the clear differences according to 
gender. Over the age of seven, girls in Germany of all age 
groups receive orthodontic treatment more frequently than 
boys. In other countries, too, girls are in orthodontic treat-
ment more often, even though they are not more affected 
by malpositioning [11]. This is generally explained by the 
greater aesthetic demands made by girls and their parents, 
but also by a greater degree of openness to orthodontic 
treatment [11-13].

The fact that children and adolescents from families 
with low SES are less often in orthodontic treatment than 
their peers from families with medium SES and for boys 
also with high SES does not reflect actual treatment needs. 
Adolescents from socially disadvantaged families more 
frequently have insufficient oral hygiene [14] and less 
healthy teeth [15] that lead to malpositioning and may also 
present an indication for orthodontic treatment [5].

The data also shows that the trend for orthodontic treat-
ment has seen a rise over the last ten years for both gen-
ders and across all age groups. This is in line with KZBV 
statistics, according to which the number of treatment 
cases has increased continuously over this time period [1].

The data analysed on the uptake of orthodontic treatment 
from the perspective of parents or children and adolescents 
themselves provides important information on health care 
provision that goes beyond that provided by claims data.  
It collects data from people in both statutory and private 
health insurance and allows connections with socio-demo-
graphic and other influencing factors to be made.

Whereas the prevalence of orthodontic treatment among 
7- to 17-year-olds was 22.0% in the KiGGS baseline study, 
this rose to 28.0% in KiGGS Wave 1 and 31.1% in KiGGS 
Wave 2 (age-standardised as at 31 December 2015, data not 
shown). The ten year trend shows a significant increase 
across all the age groups examined as much for girls as for 
boys (Figure 1).

KiGGS Wave 2 results show that – depending on age – 
up to 55.0% of girls and 50.8% of boys in Germany are cur-
rently in orthodontic treatment. These results are congru-
ent with KZBV estimates quoted by Germany’s Supreme 
Audit Institution, according to which over half of all chil-
dren and adolescents in Germany receive orthodontic treat-
ment [4]. Early orthodontic treatment is already provided 
to the 3- to 6-year-old age group, even if it is only to a small 
proportion of children (2.1%).

Using KiGGS Wave 2 data, it is estimated in absolute 
figures that roughly 2.5 million children and adolescents 
are in regular orthodontic treatment. That indicates with 
respect to the nearly eight million treatment cases reported 

The uptake of orthodontic 
treatment for girls and boys 
aged over 7 has increased 
across all age groups since 
the KiGGS baseline study 
(2003-2006).

Figure 1 
Prevalence of uptake of orthodontic treatment 

by 7- to 17-year-olds according to gender and 
age compared to the previous KiGGS Waves 

(KiGGS baseline study  
n=5,211 girls, n=5,467 boys;  

KiGGS Wave 1  
n=3,790 girls, n=3,799 boys;  

KiGGS Wave 2  
n=4,797 girls, n=4,598 boys)

Source: KiGGS baseline study (2003-2006), 
KiGGS Wave 1 (2009-2012),  
KiGGS Wave 2 (2014-2017)
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Only around 5% of the population has an ideally posi-
tioned natural dentition regarding as to the position of 
teeth in the upper jaw relative to the teeth of the lower jaw 
[16]. Not all people whose teeth are not ideally aligned, 
however, require treatment, their teeth are not a medical 
indication for treatment. In its orthodontic treatment guide-
lines, the G-BA has determined that the GKV only covers 
the cost of orthodontic treatment in cases where substan-
tial functional limitations exist or where these could develop. 
However, the majority of children and adolescents and/or 
their parents do not seem to perceive functional limitations, 
they take up treatment based on the recommendation of 
dentists [17]. Their motivation to undergo a treatment that 
will take several years to complete is also an expected aes-
thetic improvement [17, 18]. 

After the Supreme Audit Institution objected (see 
above), the German Society of Orthodontists (DGKFO) 
[19], the Professional Association of German Orthodon-
tists (BDK) [20] and the KZBV [21] all provided written 
statements. The broad consensus was the need to inten-
sify the health services research regarding orthodontic 
treatment. For the coming German Oral Health Study 
(DMS VI), the DGKFO for example plans to add further 
questions in the field of orthodontics; at the same time 
the society rejected several criticisms of the Supreme 
Audit Institution as incorrect [19]. Against the backdrop 
of an incomplete basis of studies and diverging interests 
(for example wish-fulfilling medicine regarding aesthetic 
ideals) an ethically grounded discourse between the actors 
involved is encouraged [18]. This should also include a 
discussion of a long-term risk-benefit-assessment of cur-
rent orthodontic treatment practice.

The uptake of orthodontic 
treatment for girls and boys 
with low socioeconomic 
status (SES) is lower than for 
their peers with medium SES, 
for boys also with high SES.

On average, more girls 
undergo orthodontic  
treatment than boys.
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Human papillomavirus (HPV) vaccination of girls in Germany. 
Results of the cross-sectional KiGGS Wave 2 study and trends

Abstract
Since 2007, the Standing Committee on Vaccination (STIKO) has recommended that all girls receive vaccinations against 
the human papillomavirus (HPV) in order to reduce the disease burden of cervical cancer. Persistent infections with 
high-risk HPV subtypes increase a woman’s risk of developing cancer. In the second wave of the German Health Interview 
and Examination Survey for Children and Adolescents (KiGGS Wave 2, 2014-2017), 42% of 2,958 11- to 17-year-old girls 
reported that they had received at least one HPV vaccination, and 31.4% reported a full HPV vaccination. 45.3% of 14- to 
17-year-old girls reported a complete series of HPV vaccinations. Compared to the figures reported in KiGGS Wave 1 five
years ago, HPV vaccination coverage has therefore remained stable. A vaccination coverage below 50% in girls is too
low to exploit the potential of HPV vaccination to reduce cervical cancer rates in Germany.

 HUMAN PAPILLOMAVIRUS · HPV · VACCINATION COVERAGE · TREND · HEALTH MONITORING · KIGGS

Introduction
The human papillomavirus (HPV) is sexually transmitted. 
Without vaccination, over two thirds of all women will con-
tract HPV during the course of their lives [1]. HPV is sub-
divided into high and low risk types. While high risk types 
can lead to cancer (carcinoma), low risk types are known 
to cause genital warts. Types 16 and 18 are the most impor-
tant high risk types that play a critical role in the develop-
ment of cervical carcinoma and cause around 70% of all 
cancers of the cervix uteri globally. 

Factors such as a high virus burden and the carcino-
genicity of a specific virus type further increase the risk of 
cancer. Smoking or an HIV infection increase the risk of 
cancer as well. In most cases, however, an HPV infection 
is cleared without further consequences. The infection 

persists only in about one in ten women for one to two 
years and increases the risk of developing cancer [2]. In 
2014, around 4,540 women were diagnosed with cervical 
cancer in Germany and around 1,540 women died of the 
disease [3]. Over 50,000 women annually are estimated to 
undergo cervical surgery (conisation) to treat HPV-related 
precancerous stages [4]. 

Since 2007, the Standing Committee on Vaccination 
(STIKO) has recommended HPV vaccination for all girls 
as a means of reducing the burden of cervical cancer. Until 
2014, a series of three vaccinations was generally recom-
mended for 12- to 17-year-old girls. In August 2014, the 
STIKO lowered the recommended age for vaccination of 
girls to 9- to 14-years and advised two instead of three vac-
cinations for this age group for full immunisation [5]. 
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rates and representa tiveness in issue 1/2018 of the Journal 
of Health Monitor ing  [7, 8].

HPV vaccination coverage was surveyed in KiGGS  
Wave 2 through the answers of 11- to 17-year-old girls to a 
written questionnaire. It contained the question: ‘Have you 
been vaccinated against human papillomavirus (HPV) to 
protect yourself from cervical cancer?’ Respondents answer-
ing ‘yes’ were asked how many vaccinations they had 
received (‘How many HPV vaccinations have you received 
so far?’) and how old they had been when they received 
their initial vaccination (‘At what age were you first vacci-
nated against HPV?’). 

The analyses are based on data from 2,958 girls aged  
11 to 17 with valid information on HPV vaccination. The pro-
portion of missing values on HPV vaccination in the group 
of 11- to 12-year-old girls is high (20.3%) compared with the 
group of 13- to 17-year-old girls (10.6%). The analyses on 
the completed series of HPV vaccinations is based on the 
data collected from 2,916 girls (98.6%) because 42 girls did 
not provide answers to the respective subquestions. Results 
are presented as prevalences (frequencies) for at least one 
vaccination and for the completed vaccination series accord-
ing to current STIKO recommendations. A completed series 
of vaccinations is defined as two vaccinations if started until 
the age of 14 years or three vaccinations if started at 15 years 
or older. The analysis did not consider whether there was a 
minimum interval between vaccinations of six months 
between the two vaccinations (or five months, according to 
current recommendations). The tables show prevalences 
stratified according to age, residence in East or West  
German federal states and socio economic status (SES) [9]. 
To analyse trends, the information on HPV vaccinations  

Catch-up vaccinations are recommended up to the age of 
17 years [6].

The second wave of the German Health Interview and 
Examination Survey for Children and Adolescents (KiGGS 
Wave 2, 2014-2017) now provides data on HPV vaccination 
coverage based on a population-based representative sam-
ple. These data complement the calculation of vaccination 
coverage conducted by the Robert Koch Institute (RKI) in 
cooperation with the Associations of Statutory Health 
Insurance Physicians (ASHIPs) which is based on the anal-
ysis of health insurance claims data (ASHIP vaccination 
monitoring project) and permit the inclusion of privately 
insured girls as well as an analysis of further indicators for 
differences in vaccination uptake. A comparison with data 
collected five years ago in KiGGS Wave 1 allows for a trend 
analysis in HPV vaccination coverage and their determi-
nants.

Indicator
KiGGS is part of the health monitoring system at the RKI 
and includes repeated cross-sectional surveys of children 
and adolescents aged 0 to 17 years (KiGGS cross-section-
al study) that are representative for Germany. The KiGGS 
baseline study (2003-2006) was conducted as an exami-
nation 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 
interview survey. A detailed description of the methodolo-
gy used in KiGGS Wave 2 can be found in New data for 
action. Data collection for KiGGS Wave 2 has been com-
pleted in issue S3/2017 as well as in KiGGS Wave 2 
cross-sectional study – participant acquisition, response 

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 Wave 1 (2009-2012),

interview survey
▶  KiGGS Wave 2 (2014-2017),

examination and interview survey

More information is available at 
www.kiggs-studie.de/english

https://www.rki.de/EN/Content/Health_Monitoring/Health_Reporting/GBEDownloadsJ/ConceptsMethods_en/JoHM_01_2018_Cross-sectional_Study_KiGGS-Wave2.pdf%3F__blob%3DpublicationFile
https://www.rki.de/EN/Content/Health_Monitoring/Health_Reporting/GBEDownloadsJ/ConceptsMethods_en/JoHM_02S3_2017_KiGGS-Wave2_en.pdf%3F__blob%3DpublicationFile
https://www.rki.de/EN/Content/Health_Monitoring/Health_Reporting/GBEDownloadsJ/ConceptsMethods_en/JoHM_02S3_2017_KiGGS-Wave2_en.pdf%3F__blob%3DpublicationFile
https://www.rki.de/EN/Content/Health_Monitoring/Health_Reporting/GBEDownloadsJ/ConceptsMethods_en/JoHM_02S3_2017_KiGGS-Wave2_en.pdf%3F__blob%3DpublicationFile
https://www.rki.de/EN/Content/Health_Monitoring/Health_Reporting/GBEDownloadsJ/ConceptsMethods_en/JoHM_01_2018_Cross-sectional_Study_KiGGS-Wave2.pdf%3F__blob%3DpublicationFile
https://www.rki.de/EN/Content/Health_Monitoring/Health_Reporting/GBEDownloadsJ/ConceptsMethods_en/JoHM_01_2018_Cross-sectional_Study_KiGGS-Wave2.pdf%3F__blob%3DpublicationFile
https://www.kiggs-studie.de/english
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that respondents self-reported in KiGGS Wave 1 were re- 
calculated following the current STIKO recommendations 
to provide an identical indicator, with the exception of the 
different surveying method (telephone interview vs. written 
questionnaire). Due to the high number of non-respon dents 
among girls less than 14 years of age, trends were cal culated 
limited to 14- to 17-year-old girls, in line with the approach 
chosen to assess KiGGS Wave 1 results [10]. 

The calculations were carried out using a weighting fac-
tor that corrects deviations within the sample from the 
population structure with regard to regional structure 
(rural/urban area), age (in years), gender, federal state (as 
of 31 December 2015), German citizenship (as of 31 Decem-
ber 2014) and the parents’ level of education (Microcensus 
2013 [11]). P-values to demonstrate temporal trends relative 
to KiGGS Wave 1 were based on age-standardised preva-
lences (as of 31 December 2015). This article considers 
prevalences with 95% confidence intervals (95% CI). Preva-
lences are estimates and their precision can be assessed 
through the use of confidence intervals - wide confidence 
intervals indicating a greater statistical uncertainty in the 
results. A statistically significant difference between groups 
is assumed if the corresponding p-value is less than 0.05 
under consideration of weighting and survey design.

Results and discussion
In KiGGS Wave 2, 42.0% of 11- to 17-year-old girls reported 
having received at least one HPV vaccination. The propor-
tion of girls who have received at least one HPV vaccination 
increases with age. Whereas in the group of 11- to 13-year-
old girls, 20.6% had received at least one vaccination,  
this proportion rises to 55.5% among 14- to 17-year-olds. 

45.3% of 14- to 17-year-old 
girls have received a 
complete series of HPV 
vaccinations.

Vaccination coverage of girls 
in East German federal 
states is significantly higher 
than in the West German 
federal states.

Less than one third of 11- to 17-year-old girls has received 
the complete vaccination series. The proportion of girls with 
complete HPV vaccination also increases with age. Only 
9.3% of 11- to 13-year-old girls, but 45.3% of 14- to 17-year-
old girls have received a complete HPV vaccination series  
(Table 1). Figure 1 contains a stratification by single year of 
age. There are significant differences between girls who live 
in East and West German federal states. Whereas the vac-
cination coverage of 11- to 17-year-old girls in the Eastern 
German federal states is 43.6%, a considerably lower pro-
portion of girls in Western Germany has received the com-
plete HPV vaccination series (29.5%) (Table 1). Socio e-
conomic status did not influence HPV coverage.

Compared to the girls interviewed by telephone five 
years ago for KiGGS Wave 1, there are no apparent differ-
ences in vaccination coverage for 14- to 17-year-old girls. 
The proportion of fully vaccinated adolescent girls was 
43.7% in KiGGS Wave 1 and therefore only slightly lower 
than the currently surveyed prevalences (45.3%) (Figure 1). 
The slight rise in the proportion of fully vaccinated younger 
girls might already indicate a tendency towards earlier vac-
cination, which would be in line with the STIKO recommen-
dation of August 2014 to lower the age of vaccination to 
9- to 14-year-old girls [5]. Whereas in KiGGS Wave 1, the
median age at initial vaccination for 12- to 17-year-old girls
was 14 years and 2 months, the median age of the 12- to
17-year old girls surveyed in KiGGS Wave 2 for their first
HPV vaccination was 13 years and 9 months and therefore
5 months earlier than in KiGGS Wave 1 (data not shown).

When comparing the HPV vaccination coverage sur-
veyed in KiGGS Wave 2 between 2014 and 2017 with the 
vaccination coverage calculated for 15-year-old girls in 2015 
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based on the ASHIP vaccination monitoring project [12], a 
higher proportion of girls in KiGGS Wave 2 (48.7% of 
15-year-old girls) have received a complete series of HPV 
vaccination than seen in the ASHIP vaccination monitor-
ing project data among girls of that age (31.3 %). The rel-
ative difference between East and West Germany is similar 
in both surveys. Both studies apply current criteria for a 
complete series of HPV vaccination: two vaccinations are 
considered sufficient if the first dose is administered before 
the age of 14 years. However, only ASHIP data takes into 
account an important additional condition for the two-dose 
schedule: a minimum of six months between the first and 
second vaccination dose is required. Consideration of this 
requirement might have contributed to the lower vaccina-
tion coverage reported by the ASHIP vaccination monitor-
ing project. Further possible explanations could be recall 
bias in self-reporting on vaccinations as well as providing 
socially desired answers. Moreover, it can be assumed that 

At least on HPV vaccination dose Complete HPV vaccination series*

% (95 % CI) % (95% CI)

Girls (total) 42.0 (39.1-45.1) Girls (total) 31.4 (28.9-33.9)

Age group Age group
11-13 Years 20.6 (17.7-23.8) 11-13 Years 9.3 (7.5-11.5)
14-17 Years 55.5 (51.7-59.4) 14-17 Years 45.3 (41.8-48.9)

Socioeconomic status Socioeconomic status
Low 42.0 (35.5-48.8) Low 30.1 (24.5-36.4)
Medium 42.6 (39.0-46.2) Medium 32.2 (29.3-35.2)
High 41.0 (36.8-45.4) High 31.6 (27.9-35.5)

Place of residence   Place of residence   
East German federal states 55.6 (50.7-60.4) East German federal states 43.6 (39.1-48.2)
West German federal states 40.0 (36.7-43.3) West German federal states 29.5 (26.9-32.2)

 *  According to the current STIKO recommendation: defined as two vaccinations if started until the age of 14 years or three vaccinations if started at 15 years or 
older, regardless as to whether the minimum six months between vaccinations has been met

HPV=Human papillomavirus, CI=Confidence interval

 *  According to the current STIKO recommendation: defined as two vaccina-
tions if started until the age of 14 years or three vaccinations if started at  
15 years or older, regardless as to whether the minimum six months between 
vaccinations has been met

HPV=Human papilloma virus

14 16

30

20
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40

50
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Age in years
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60

KiGGS Wave 1 KiGGS Wave 2

Table 1 
Prevalences of at least one single  

HPV vaccination dose (n=2,958 girls) and 
self-reported complete HPV vaccination series* 

(n=2,916 girls) according to age, socioeconomic 
status and place of residence 

Source: KiGGS Wave 2 (2014-2017)

Figure 1 
Prevalence of self-reported complete  

HPV vaccination series* for 14- to 17-year old 
girls according to age in KiGGS Wave 1  
(n=1,326) and KiGGS Wave 2 (n=1,668) 

Source: KiGGS Wave 1 (2009-2012),  
KiGGS Wave 2 (2014-2017)



Journal of Health Monitoring

Journal of Health Monitoring 2018 3(4)

FACT SHEETHuman papillomavirus (HPV) vaccination of girls in GermanyJournal of Health Monitoring

83

such as the significantly lower frequency of physician con-
sultations compared to the groups of infants and toddlers. 
A good opportunity for counselling on HPV vaccination for 
this age group is the J1 early detection examination for 12- 
to 14-year-old adolescents. However, in spite of great 
regional differences, only 50% of adolescents in Germany 
participate [16]. An analysis of ASHIP data showed that 
12-year-old girls that participated in the J1 examination were
seven times more likely to have received at least one HPV
vaccination [12]. This positive association was also clearly
evident in KiGGS Wave 1 data for the age group of 14- to
17-year-old girls [10].

HPV vaccination coverage surveyed in KiGGS indicates
that only about half of all girls or their parents/legal  
guardians, respectively, decide for a vaccination to protect 
them against HPV infections. The preventive potential of 
HPV vaccination against cervical cancer is so far not being 
fully exploited. In addition to the direct, individual protec-
tion, with a sufficiently high vaccination coverage of around 
80% protection through herd immunity can be observed 
[17], also allowing for protection of unimmunized women 
in the community. In the summer of 2018, STIKO extended 
the HPV vaccination recommendation also to 9- to 14-year-
old boys [18]. The additional vaccination of boys will most 
likely lead to an increase of the positive vaccination effects, 
as more young people will be protected directly and indi-
rectly through herd immunity against HPV infections and 
HPV-associated tumors. 

participants in health studies are more aware of their health 
and that their vaccination coverage might differ from the 
general population (selection bias). This is undermined by 
the prevalence of participation in adolescent routine health 
screening examinations (J1 examination), indicating a 
higher level of utilization of health services by girls partic-
ipating in KiGGS. For 15-year-old girls who participated in 
KiGGS Wave 1 (2009 – 2012), the rate was significantly 
higher than the prevalences calculated based on ASHIP 
data [12] for 15-year-old girls (60.1% vs 50.1%). It must 
therefore be assumed that the HPV vaccination coverage 
surveyed in KiGGS Wave 2 overestimates the actual vacci-
nation coverage in German girls. 

In the years following the HPV vaccination recommen-
dation for girls, use and risk profile of HPV vaccination has 
been discussed widely and critically in the general public 
[13], leading to a hesitant or negative attitude towards HPV 
vaccination in parts of the population. KiGGS Wave 1 results 
still reflected those attitudes by showing clear differences 
in HPV vaccination coverage according to socioeconomic 
status [10]. KiGGS Wave 2 no longer shows an association 
between HPV vaccination coverage and socioeconomic 
status. Moreover, in a current survey of the German Fed-
eral Centre for Health Education (BZgA), nearly 80% of  
16- to 20-year-old women considered HPV vaccination as
‘(particularly) important’ [14]. At the same time, in a Face-
book-based survey among young women on HPV vaccina-
tion, safety concerns were the most common reason given
for not receiving the vaccination [15]. Besides lack of infor-
mation on the safety profile of the vaccination, another rea-
son for the relatively low vaccination coverage in the age
group of 9- to 17-year-old girls could be structural issues

12- to 17-year-old girls
received their first HPV
vaccination on average at the
age of 13 years and nine
months which is five months
earlier than in KiGGS Wave 1
five years ago.
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Corrigendum, page 81
An earlier version of this Fact sheet gave the following 
incorrect figures on page 81: ‘Whereas the vaccination 
coverage of 11- to 17-year-old girls in the Eastern German 
federal states is 55.6%, a considerably lower proportion of 
girls in Western Germany has received the complete HPV 
vaccination series (40.0%) (Table 1).’ 
These figures incorrectly reported the coverage of ‘at least 
one single HPV vaccination dose’.
The correct sentence reads: ‘Whereas the vaccination 
coverage of 11- to 17-year-old girls in the Eastern German 
federal states is 43.6%, a considerably lower proportion of 
girls in Western Germany has received the complete HPV 
vaccination series (29.5%) (Table 1).’ The article in issue 
4/2018 has been corrected accordingly.
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