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Allergic diseases in children and adolescents in Germany

Allergic diseases in children and adolescents in Germany.
Results of the cross-sectional KiGGS Wave 2 study and trends
Abstract
Allergic diseases are among the most common health issues children and adolescents face. Allergic reactions occur
when the immune system becomes allergically sensitised and are detected by measuring levels of specific
immunoglobulin E antibodies (IgE antibodies) in the blood. This article discusses the prevalences of bronchial
asthma, hay fever, atopic dermatitis and allergic contact dermatitis for 0- to 17-year-olds, as well as the prevalence
of allergic sensitisation to a mix of frequent inhalant allergens (SX1) among 3- to 17-year-olds based on data from
the second wave of the German Health Interview and Examination Survey for Children and Adolescents (KiGGS
Wave 2, 2014-2017). 12-month prevalence trends between KiGGS Wave 2 and the KiGGS baseline study (2003-2006)
are shown according to gender and age group. There were no significant changes in the 12-month prevalence of
hay fever (8.8%) atopic dermatitis (7.0%) and bronchial asthma (3.5%) compared to the KiGGS baseline study,
which indicates a stabilisation at a high level. More than one in six children (16.1%) currently suffer from at least
one of these three diseases. 37.1% of 3- to 17-year-olds are sensitised to the multiple allergen mix SX1. Similar to
the development of disease prevalence, SX1 sensitisation too has remained stable at a high level over the course
of the past ten years.
ALLERGIC DISEASES · ALLERGIC SENSITISATION · CHILDREN · ADOLESCENTS · HEALTH MONITORING

1. Introduction

Allergic diseases such as hay fever (allergic rhinitis),
bronchial asthma and atopic dermatitis (atopic eczema)
are among the most common diseases affecting the
health of children and adolescents. These diseases often
severely impact the daily lives of those affected. Hay fever
is an allergic inflammation reaction of the nasal mucosa
that causes itching, sneezing fits, increased mucus secretion and obstructed nasal breathing. In many cases the

eyes are affected too. A diverse set of allergens such as
pollen, moulds, animal epithelial tissue or house dust
mites can trigger these complaints. Bronchial asthma is
triggered by an oversensitivity of the bronchia to different irritants. This leads to reversible paroxysmal constrictions of the bronchial system and may lead to coughing, wheezing when breathing and dyspnoea. In the
majority of children concerned, allergies are the cause
of asthma. Atopic dermatitis and allergic contact dermatitis are different diseases of the skin caused by
3
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KiGGS Wave 2
Second follow-up to the German Health
Interview and Examination Survey for Children
and Adolescents
Data owner: Robert Koch Institute
Aim: Providing reliable information on health
status, health-related behaviour, living conditions, 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 municipalities 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
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allergy with symptoms such as strong itching, reddening and blistering [1, 2].
Allergic sensitisation of the immune system is a prerequisite of allergies. Asthma, hay fever and atopic
dermatitis are caused by specific immunoglobulin E antibodies (IgE antibodies) after an (initial) contact with
specific, generally harmless substances (allergens), this
is called atopy. With repeated contact with these same
allergens, the sensitised immune system remembers
these allergens and may react with defence mechanisms.
This can lead to allergic reactions in diverse organs with
different degrees of severity and symptoms. Allergic
sensitisation can be measured by analysing specific IgE
antibodies in the blood. Their detection alone, however,
is no proof of a disease, but does indicate an increased
risk for allergic diseases [3]. For asthma and hay fever,
respiratory sensitisers are of particular importance.
In Western industrialised nations, the prevalence of
allergic and, in particular, atopic diseases has increased
significantly during the second half of the 20th century.
The results of the ISAAC study (International Study of
Asthma and Allergies in Childhood) and the repeated
surveys of school-entry-age children in East and West
Germany during the 1990s revealed further, yet fewer,
pronounced increases in Germany [4-6]. The prevalence
established by the baseline study of the German Health
Interview and Examination Survey for Children and
Adolescents (KiGGS, 2003-2006) can now be compared
with those found in the second wave (2014-2017).
The article presents the lifetime and 12-month preva
lences (‘ever’ and ‘during the past twelve months’) for
bronchial asthma, hay fever and atopic dermatitis, as

well as allergic contact dermatitis for children and adolescents aged 0 to 17. For the 3 to 17 age group, the point
prevalence of allergic sensitisation (at the point of blood
draw) to a mixture of a respiratory sensitisers (SX1).
Moreover, differences (trends) in the 12-month prevalence of atopic diseases, as well as SX1 sensitisation
between KiGGS Wave 2 and the KiGGS baseline study
are presented according to gender and age group.
2. Methodology
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 interview survey.
Previous articles have provided a detailed description of
the concept and design of KiGGS [7-10]. In brief, participants to be invited were selected randomly from the
official population registries in 167 cities and municipalities representative for Germany and already used in the
baseline study. A number of activities have been conducted to increase study participation and to improve
the sample composition [8, 11]. 15,023 children and adolescents (7,538 girls, 7,485 boys) took part in KiGGS
Wave 2 (response 40.1%). 3,567 children and adolescents
(1,801 girls, 1,766 boys) took part in the examinations
(response 41.5%).
4
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KiGGS Wave 2 collected data on allergic diseases by
using questionnaires which participants were asked to
fill in (interview survey participants) or which were surveyed in medical interviews (participants in both the
interview and examination). Bronchial asthma, hay fever
(allergic rhinitis or allergic conjunctivitis, atopic dermati
tis (atopic eczema/endogenous eczema) and allergic
contact dermatitis were surveyed through the questions
“Has a physician ever diagnosed your child with the
<disease X>?”, “Has the disease occurred during the
past 12 months?” For children suffering from asthma,
hay fever and/or atopic dermatitis parents and/or
guardians were additionally asked; “Has your child taken
medication for the <disease X> during the last 12
months?” The data collected was used to calculate the
lifetime and 12-month prevalence of allergic diseases.
The KiGGS baseline study surveyed data on allergic
contact dermatitis for all participants by using selfadministered questionnaires. The question was “Did
your child ever develop an allergic contact dermatitis
(for example a skin rash from nickel in a watch or jewellery)?” Unlike in KiGGS Wave 2, answering ‘yes’ did
not depend on having a medical diagnosis in the KiGGS
baseline study.
Next to age and gender, the surveyed sociodemographic variables included family socioeconomic status
(SES). In KiGGS Wave 2 the socioeconomic status was
measured through an index based on the information
parents provided on educational background, occupational status and income situation (equivalised disposable income). SES allowed for a differentiation between
low, medium and high SES groups [12].
Journal of Health Monitoring 2018 3(3)
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A serum sample was taken from 3- to 17-year-old
children and adolescents that participated in KiGGS
Wave 2 examinations, and analysed for specific IgE antibodies. The PHADIA (now Thermo Fisher Scientific)
IMMUNOCAP testing system was applied for quantitative detection, using the UNICAP 1000 analyser. A value
of ≥ 0,35 kUA/l was interpreted as a positive test result.
The results were stratified according to gender,
age, region of residence (East/West Germany) and SES
based on prevalences with 95% confidence intervals
(95%-CI). To produce representative findings on regional
structure and age (in years), gender, federal state (official population statistics as of 31 December 2015), German citizenship (as of 31 December 2014) as well as
parental levels of education according to the Comparative Analysis of Social Mobility in Industrial Nations
(CASMIN) classification [13] (micro census 2013 [14]) a
corresponding weighting factor was developed for analyses. A separate weighting factor was created for laboratory examinations.
The basis for the description of trends between the
KiGGS baseline study (data set version 23) and KiGGS
Wave 2 were the age and gender standardised prevalences (as of 31 December 2015) at the point of data
collection. New weighting factors were applied to the
data from the KiGGS baseline study that were calculated
in line with those applied to KiGGS Wave 2 data.
All analyses were conducted with SAS 9.4 (SAS
Institute, Cary, North Carolina, USA) based on the
KiGGS Wave 2 data set (Version 7). To suitably account
for the clustering of participants at sample points and
the weighting in the calculation of confidence intervals
5
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The prevalence of hay fever,
asthma and atopic dermatitis
among children and
adolescents has remained
stable in Germany between
the KiGGS baseline study
(2003-2006) and KiGGS
Wave 2 (2014-2017).
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and p-values, SAS survey procedures were applied in
all analyses. A statistically significant difference between
groups is assumed to have been demonstrated in cases
where the corresponding 95% confidence intervals do
not overlap and the p-value was lower than 0.01.

to the higher prevalence among boys in the age group
7 to 10 years (5.7% vs. 4.1%) and 11 to 13 years (7.1% vs.
5.7%; Figure 1). In absolute figures, nearly half a million
children and adolescents in Germany currently suffer
from asthma.

3. Results

Hay fever
11.0% of children and adolescents in Germany have
been diagnosed with hay fever at least once in their
lives. Hay fever has also occurred over the last 12
months among 8.8% of them, i.e. three quarters of
these children and adolescents. Compared to girls, boys
received a medical diagnosis of hay fever significantly
more often (13.0% vs. 8.9%), and boys are also currently affected more frequently (10.4% vs. 7.2%).
The prevalence of hay fever increases continuously
among girls and boys with age. The SES of parents
has no significant impact on the prevalence of hay fever,
either among girls or boys. Moreover, there are no
significant differences between Eastern and Western
Germany (Table 1 and Table 2).
At the point of the KiGGS baseline study, the
12-month prevalence of hay fever among 0- to 17-yearolds was 8.1%. The current figures confirm that the
prevalence of hay fever remains at a constantly high
level. The characteristic differences according to
gender and age that were observed originally with a
higher prevalence among boys compared to girls and
a clear increase of prevalence with age in both genders
has also remained unchanged (Figure 2). In Germany,
therefore more than one million children and adolescents remain affected by hay fever.

Bronchial asthma
The prevalence of children and adolescents from 0 to 17
years ever receiving a medical diagnosis of asthma in
Germany was 6.0%. 3.5% of children and adolescents
in this age range also currently suffer from asthma, and
that means it occurred during the last 12 months. Asthma was detected far more frequently at least once in a
lifetime among boys compared to girls (7.5% vs. 4.5%).
Also boys currently suffer from asthma more often than
girls (4.4% vs. 2.6%).
The prevalence of asthma increases among girls and
boys up to about school age, although the increase is
more marked for boys. The SES of parents too influences
child asthma prevalences. The lowest prevalence of
asthma is found among children and adolescents from
families with high SES. A comparison of asthma prevalences between Eastern and Western Germany did not
reveal any differences (Table 1 and Table 2).
Overall, the 12-month prevalence of asthma has not
changed significantly compared to the KiGGS baseline
study (KiGGS Wave 2 3.5%, KiGGS baseline study 3.2%).
Categorised by gender, prevalence has remained constant for girls (2.6% vs. 2.7%) and slightly increased for
boys (4.4% vs. 3.7%). Principally, the increase is owed
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Table 1
Life time prevalences of allergic diseases
according to gender, age, socioeconomic status
and region of residence
Source: KiGGS Wave 2 (2014-2017)

Asthma
(n=7,400 girls,
n=7,317 boys)
Total
(girls and boys)
Girls
Boys
Region of residence
East
West
Socioeconomic status
Low
Medium
High
Age group
(girls and boys)
0-2 Years
3-6 Years
7-10 Years
11-13 Years
14-17 Years
Girls
0-2 Years
3-6 Years
7-10 Years
11-13 Years
14-17 Years
Boys
0-2 Years
3-6 Years
7-10 Years
11-13 Years
14-17 Years

FOCUS

Hay fever
(n=7,437 girls,
n=7,368 boys)

Atopic dermatitis Allerg. contact dermatitis
(n=7,386 girls,
(n=7,341 girls,
n=7,343 boys)
n=7,254 boys)

%
6.0

(95 % Cl)
(5.5-6.6)

%
11.0

(95 % Cl)
(10.3-11.8)

%
12.8

(95 % Cl)
(12.1-13.6)

%
2.8

(95 % Cl)
(2.5-3.2)

4.5
7.5

(3.9-5.2)
(6.6-8.4)

8.9
13.0

(8.0-9.8)
(11.9-14.2)

12.6
13.1

(11.6-13.7)
(12.0-14.2)

3.2
2.4

(2.7-3.8)
(2.0-2.9)

5.1
6.2

(4.2-6.1)
(5.6-7.0)

9.8
11.3

(8.8-11.0)
(10.4-12.2)

15.7
12.2

(14.4-17.2)
(11.3-13.1)

2.1
2.9

(1.7-2.8)
(2.5-3.4)

6.5
6.5
4.2

(5.1-8.3)
(5.8-7.4)
(3.6-4.8)

10.6
11.6
9.5

(8.9-12.6)
(10.7-12.6)
(8.5-10.6)

11.1
12.7
14.9

(9.3-13.3)
(11.8-13.7)
(13.5-16.4)

2.5
3.0
2.6

(1.7-3.7)
(2.5-3.6)
(2.0-3.3)

1.1
3.6
6.3
8.4
9.5

(0.5-2.5)
(2.8-4.5)
(5.1-7.6)
(6.9-10.1)
(8.3-10.8)

3.0
4.5
10.8
15.6
19.1

(1.9-4.7)
(3.7-5.6)
(9.4-12.3)
(13.7-17.6)
(17.3-21.0)

11.2
12.4
13.6
12.7
13.7

(9.2-13.5)
(11.0-13.0)
(12.1-15.1)
(11.2-14.4)
(12.5-15.0)

2.1
1.9
3.0
3.4
3.4

(1.2-3.7)
(1.4-2.7)
(2.4-3.9)
(2.6-4.3)
(2.7-4.2)

0.9
3.0
4.4
5.0
7.8

(0.2-3.4)
(2.0-4.5)
(3.1-6.3)
(3.8-6.7)
(6.4-9.5)

3.3
3.0
7.8
12.3
16.6

(1.8-6.0)
(2.1-4.1)
(6.2-9.7)
(10.1-15.0)
(14.2-19.3)

10.1
11.8
13.6
12.5
14.0

(7.7-13.1)
(9.9-14.0)
(11.4-16.0)
(10.6-14.8)
(12.2-16.1)

1.4
1.5
4.2
3.4
4.8

(0.5-3.6)
(0.8-2.6)
(3.0-5.7)
(2.4-4.7)
(3.7-6.2)

1.4
4.1
8.0
11.4
11.0

(0.5-3.6)
(3.0-5.5)
(6.5-9.9)
(9.1-14.3)
(9.3-13.0)

2.8
6.1
13.6
18.6
21.4

(1.4-5.5)
(4.6-7.9)
(11.4-16.0)
(15.7-22.0)
(18.8-24.2)

12.2
12.9
13.6
12.9
13.4

(9.0-16.3)
(10.9-15.3)
(11.6-15.8)
(10.8-15.2)
(11.5-15.6)

2.8
2.4
1.9
3.3
2.1

(1.3-5.6)
(1.5-3.7)
(1.3-2.8)
(2.2-4.9)
(1.4-3.0)

CI = Confidence interval
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Table 2
12-month prevalence of allergic diseases and
sensitisation to inhalant allergens (SX1 test)
according to gender, age, socioeconomic status
and region of residence
Source: KiGGS Wave 2 (2014-2017)
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Asthma
(n=7,402 girls,
n=7,317 boys)

Hay fever
(n=7,431 girls,
n=7,367 boys)

Atopic dermatitis Allerg. contact dermatitis
(n=7,381 girls,
(n=7,343 girls,
n=7,341 boys)
n=7,266 boys)

Sensitisation*
(n=1,499 girls,
n=1,463 boys)

%
3.5

(95 %-KI)
(3.1-4.0)

%
8.8

(95 %-KI)
(8.2-9.5)

%
7.0

(95 %-KI)
(6.4-7.6)

%
1.2

(95 %-KI)
(1.0-1.5)

%
37.1

(95 %-KI)
(34.6-39.7)

Girls
Boys
Region of residence
East
West
Socioeconomic status
Low
Medium
High
Age group
(girls and boys)

2.6
4.4

(2.2-3.2)
(3.7-5.2)

7.2
10.4

(6.4-8.1)
(9.4-11.4)

7.4
6.6

(6.6-8.3)
(5.8-7.4)

1.2
1.2

(1.0-1.5)
(0.9-1.6)

31.3
42.6

(28.3-34.3)
(39.0-46.4)

3.4
3.6

(2.8-4.2)
(3.1-4.1)

8.0
9.0

(7.2-8.9)
(8.3-9.8)

9.4
6.4

(8.5-10.3)
(5.8-7.1)

1.1
1.3

(0.8-1.4)
(1.0-1.5)

37.0
37.1

(33.2-40.9)
(34.2-40.2)

3.5
4.1
2.2

(2.5-4.9)
(3.5-4.7)
(1.7-2.7)

8.4
9.4
7.6

(6.8-10.2)
(8.6-10.2)
(6.7-8.6)

5.8
7.0
8.1

(4.4-7.5)
(3.3-7.8)
(7.1-9.2)

1.2
1.3
1.1

(0.7-2.1)
(1.0-1.6)
(0.7-1.6)

34.4
37.6
37.6

(28.8-40.5)
(34.3-41.0)
(33.1-42.4)

0-2 Years
3-6 Years
7-10 Years
11-13 Years
14-17 Years
Girls
0-2 Years
3-6 Years
7-10 Years
11-13 Years
14-17 Years
Boys
0-2 Years
3-6 Years
7-10 Years
11-13 Years
14-17 Years

1.1
2.6
4.3
5.1
4.2

(0.5-2.5)
(2.0-3.4)
(3.3-5.5)
(4.0-6.5)
(3.4-5.1)

2.8
3.3
8.7
12.4
15.3

(1.7-4.4)
(2.6-4.3)
(7.5-10.1)
(10.6-14.4)
(13.7-17.0)

10.0
8.0
7.0
5.5
5.1

(8.0-12.3)
(6.9-9.2)
(6.0-8.3)
(4.6-6.5)
(4.3-5.9)

1.6
0.9
1.2
1.2
1.3

(0.8-2.8)
(0.6-1.4)
(0.8-1.8)
(0.8-1.8)
(0.9-1.8)

24.4
34.4
40.9
47.7

–
(19.6-29.9)
(30.1-38.9)
(36.4-45.6)
(43.3-52.2)

0.9
2.2
2.8
3.0
3.7

(0.2-3.4)
(1.5-3.3)
(1.8-4.4)
(2.0-4.5)
(2.8-5.0)

3.2
2.0
6.0
10.4
13.3

(1.7-5.9)
(1.3-3.0)
(4.6-7.8)
(8.3-13.0)
(10.9-16.0)

8.8
8.2
8.3
5.7
6.0

(6.5-11.8)
(6.6-10.2)
(6.7-10.3)
(4.4-7.4)
(4.9-7.5)

0.8
0.9
1.4
1.1
1.8

(0.3-2.0)
(0.5-1.7)
(0.8-2.2)
(0.6-2.0)
(1.2-2.7)

24.9
26.2
34.5
39.0

–
(18.9-31.9)
(20.9-32.2)
(28.6-41.0)
(33.3-45.2)

1.4
3.0
5.7
7.1
4.6

(0.5-3.6)
(2.1-4.1)
(4.4-7.4)
(5.2-9.5)
(3.4-6.1)

2.4
4.6
11.3
14.2
17.2

(1.1-5.1)
(3.4-6.2)
(9.4-13.6)
(11.5-17.4)
(15.1-19.5)

11.0
7.8
5.8
5.2
4.2

(8.0-15.1)
(6.4-9.3)
(4.7-7.3)
(4.1-6.7)
(3.2-5.4)

2.3
1.0
1.1
1.2
0.8

(1.1-4.8)
(0.5-1.8)
(0.6-1.9)
(0.6-2.4)
(0.4-1.7)

23.9
42.3
46.9
55.7

–
(17.8-31.4)
(35.8-48.9)
(40.0-54.0)
(49.3-62.0)

Total
(girls and boys)

CI = Confidence interval
* Age range 3-17 years
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Figure 1
Trends in the 12-month prevalence of asthma
between the KiGGS baseline study and
KiGGS Wave 2 according to gender and age
(KiGGS baseline study
n=8,543 girls, n=8,849 boys;
KiGGS Wave 2
n=7,402 girls, n=7,317 boys)
Source: KiGGS baseline study (2003-2006),
KiGGS Wave 2 (2014-2017)
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Figure 2
Trends in the 12-month prevalence of hay fever
between the KiGGS baseline study and
KiGGS Wave 2 according to gender and age
(KiGGS baseline study
n=8,519 girls, n=8,829 boys;
KiGGS Wave 2
n=7,431 girls, n=7,367 boys)
Source: KiGGS baseline study (2003-2006),
KiGGS Wave 2 (2014-2017)
Journal of Health Monitoring 2018 3(3)
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16% of children and
adolescents currently suffer
from hay fever, asthma
and/or atopic dermatitis.
This corresponds to more
than 2.1 million children and
adolescents in Germany.
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Lifetime prevalence and the number of current cases are
higher in Eastern Germany compared to West Germany
(Table 1 and Table 2).
Compared to the KiGGS baseline study, no change in
the number of current cases of atopic dermatitis has
been observed (KiGGS Wave 2 7.0%, KiGGS baseline
study 7.3%). Moreover, girls continue to be affected more
often than boys (Figure 3). Expressed in absolute figures,
around 900,000 children and adolescents in Germany
suffer from atopic dermatitis.

Atopic dermatitis
With a prevalence of 12.8% children and adolescents
have ever been medically diagnosed with atopic dermati
tis more frequently compared to hay fever and asthma.
According to responses from parents, 7.0% of girls and
boys also currently suffer from atopic dermatitis. Children are most often diagnosed with atopic dermatitis at
the age of 0 to 2 years. Lifetime prevalences are therefore stable over age groups. The levels of current atopic
dermatitis, however, decrease with age and more significantly in boys than girls.
The highest lifetime prevalences for atopic dermatitis
are found among children and adolescents from
families from the highest SES groups. Categorised
according to gender and taking current cases into consideration, the influence of SES is, however, not statistically significant. A clearer correlation with the prevalence
of atopic dermatitis can be observed depending on
whether a person lives in Eastern or Western Germany.
12

At least one atopic disease
Grouping the three atopic diseases asthma, hay fever
and atopic dermatitis together as ‘atopic diseases’,
23.7% of children and adolescents in Germany have
at some point in their lives evidently been diagnosed
with an atopic disease. More than one in six children
(16.1%) remain currently affected by one of these three
diseases. This prevalence has not changed since the

Percent
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Figure 3
Trends in the 12-month prevalence of atopic
dermatitis between the KiGGS baseline study
and KiGGS Wave 2 according to gender and age
(KiGGS baseline study
n=8,482 girls, n=8,787 boys;
KiGGS Wave 2
n=7,381 girls, n=7,341 boys)
Source: KiGGS baseline study (2003-2006),
KiGGS Wave 2 (2014-2017)
Journal of Health Monitoring 2018 3(3)
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Figure 4
Trends in the prevalence of allergic
sensitisation to the SX1 mix of allergens
between the KiGGS baseline study and
KiGGS Wave 2 according to gender and age
(KiGGS baseline study
n=6,348 girls, n=6,687 boys;
KiGGS Wave 2
n=1,499 girls, n=1,463 boys)
Source: KiGGS baseline study (2003-2006),
KiGGS Wave 2 (2014-2017)
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KiGGS baseline study (16.1% vs. 15.6%) and in absolute figures affects 2.1 million children and adolescents
in Germany.

One in two adolescents in
Germany is allergically
sensitised.

11-13

Allergic contact dermatitis
Whereas in the KiGGS baseline study the data on allergic contact dermatitis was self-reported, KiGGS Wave 2
asked whether an allergic contact dermatitis had ever
been medically diagnosed and whether the disease had
appeared during the last 12 months. As expected the
lifetime (2.8%) and 12-month (1.2%) prevalences are
lower. For girls, the lifetime prevalences tend to be higher than for boys (3.2% vs. 2.4%; Table 1). These differences are statistically significantly higher for 7- to 10-yearold and 14- to 17-year-old girls compared to boys of the
same age. There are, however, no differences in the
12-month prevalence of allergic contact dermatitis
between gender and age groups (Table 2). In absolute
figures 150,000 girls and boys are currently affected by
allergic contact dermatitis in Germany.

Allergic sensitisation to inhalant allergens
37.1% of 3- to 17-year-olds are sensitised to SX1, a mix of
the eight frequent inhalant allergens timothy grass, rye,
birch, mugwort, cat and dog epithelial, house dust mites
and the fungus cladosporium herbarum. The proportion
of SX1 sensitised boys (42.6%) is higher than girls
(31.3%). For both genders, the prevalence of SX1 sensitisation increases continuously with age. More than half
of all boys aged between 14 and 17 (55.7%) present a
potential for allergy (Table 2).
The sensitisation to frequent inhalant allergens is not
dependent on the SES of families of children and adolescents. The region (East or West) also has no influence
on SX1 sensitisation.
Compared to the KiGGS baseline study, the prevalence of SX1 sensitisation among children and adolescents has increased slightly although not statistically
significantly (KiGGS Wave 2 37.1%, KiGGS baseline study
34.7%). The gender and age specific development of
trends shown in Figure 4 reveals that SX1 sensitisation
11

Journal of Health Monitoring

has increased most strongly among 14- to-17-year-old
boys (55.7% vs. 47.7%; p=0.03).
4. Discussion

The high number of people
affected throws up a
great deal of future challenges
to the health system.

Journal of Health Monitoring 2018 3(3)
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Following the well-known trend of a clear increase during the second half of the 20th century, allergic diseases
have become prominent diseases relevant to public
health. Population measures as an adequate response
that strives to increase knowledge about allergic diseases,
promote prevention, diagnosis and therapy requires a
continuous flow of generated key epidemiologic figures
on the prevalence of allergies. Since the turn of the century, population-based health monitoring at the Robert
Koch Institute has decisively contributed to generating
data on allergic diseases in Germany.
Most recent data from KiGGS Wave 2 on the current
prevalence (12-month prevalence) of the most common
allergic diseases such as hay fever (8.8%), atopic dermatitis (7.0%) and bronchial asthma (3.5%) among children and adolescents reveal that no significant changes
have occurred relative to the KiGGS baseline study, which
indicates a stabilisation of allergy prevalence at a high
level. To a certain degree, gender and age-specific developments are however noteworthy, for example the greater
prevalence of asthma among 7- to 13-year-old boys compared to the prevalence found among boys of the same
age around ten years previously. Current results by no
means indicate a change of trend. Today around one in
six children (16.1%) are affected by at least one of these
three diseases. In absolute figures, this translates into
over 2.1 million children and adolescents in Germany.

Figures for allergic sensitisation based on measuring IgE antibodies in the blood allows conclusions on
the potential for allergies among children and adolescents in Germany to be drawn. In particular sensitisation to inhalant allergens plays a role in the development of hay fever and asthma. Although allergic
sensitisation in itself is not a disease, it is nonetheless
the basis for developing symptoms. The prevalence of
sensitisation to a mix of eight frequent inhalant allergens shows potential for allergies in one in two adolescents. Similar to the development of disease prevalence, the prevalence of SX1 sensitisation over the
course of the last ten years has remained stable at a
high level. Unlike in girls, the trend for boys has seen
a slight increase.
The degree to which individuals maintain allergic
sensitisations over their life course, newly develop or
lose sensitisations is an important research question
that can be analysed based on the KiGGS cohort data.
Initial results indicate that new sensitisations to SX1
allergens occur significantly more often than remissions
and that once acquired, sensitisations usually remain
[15]. As sensitisations do not seem to disappear to any
significant degree with age, providing healthcare to people affected by allergies will most likely become an
increasingly important field of action for the health care
system of years and decades to come, even if prevalences of those of similar age stop increasing over time.
The prevalences estimated currently for Germany
among children and adolescents are reflected in the
results of regional examinations such as the school entry
examinations in Bavaria in 2012/2013 [16]. Comparisons
12
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of prevalences with studies from other European and
non-European countries are only possible to a very limited degree due to the use of different survey instruments
in different study populations based on diverging case
definitions as well as different examination periods. The
dimension of prevalences in Germany, however, does
correlate quite well with those reported by other European countries [17-24]. To gain meaningful and representative results on prevalence and trends of allergic
diseases in Germany, regular surveying in the context of
health monitoring that is based on a comparable method
ology will be required. Going beyond disease prevalence,
future monitoring studies will survey the prevalence of
symptoms. Not only will this increase the disease specificity of data, it will also lead to a better comparability
with other symptoms-related surveys such as, for example, the ISAAC study, the largest international study so
far on the spread of asthma and allergies among
children and adolescents. A regular comparison of reliable data on the health, health behaviour and care as
well as socioeconomic variables at the European level,
the European Health Interview Survey (EHIS) has been
developed. EHIS data is collected based on uniform
standards and applies and further develops harmonised
surveying tools across various countries [25].
In addition to increasing disease specificity by improving questions, it is currently being considered whether
the format in which data is regularly collected in KiGGS
studies, which is based on a standardised collection of
data on diseases through reporting, should or could be
validated by medical diagnoses through corresponding
data sources for example billing data.
Journal of Health Monitoring 2018 3(3)

FOCUS

Allergic diseases in children and adolescents in Germany

A principal strength of the available cross-sectional
analyses is that the observed results can be generalised
to reflect the German population from sampling, implementation and weighting. As in all surveys, bias due to
selective non-participation is possible. As far as trend
analyses are concerned, possible effects from changing
the survey format from the KiGGS baseline study to
KiGGS Wave 2 have to be considered. Whereas in the
KiGGS baseline study, a personal interview with a physi
cian took place during the examination period, participants in KiGGS Wave 2 were either personally interviewed or received a disease questionnaire by post to fill
in. The analyses of responses of both sample groups
(interview sample/interview and examination sample)
revealed no significant deviations in the prevalence of
allergic diseases meaning that a joint analysis of both
groups became possible.
Current developments of the spread of allergic
diseases among children and adolescents in Germany
clearly show the continuously high number of cases. For
patients, their families and the interested public, the
Helmholtz Zentrum München has been developing its
allergy information service in cooperation with the Federal Ministry of Health since 2017 to provide, via the
internet, readily understandable information that is up
to date and scientifically secured from the fields of allergy
research and allergology [26]. From an academic perspective, the current guideline on specific immunotherapy only deals with the existing causal therapy for allergies. On its website, the German Society for Allergology
and Clinical Immunology (DGAKI) updates the guideline
every six months with updated information on specific
13
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medicines [27]. In general, an early diagnosis and adequate care for allergic diseases is not only important for
those suffering from allergies but also an economically
relevant issue.
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Social inequalities in health of children and adolescents in
Germany. Results of the cross-sectional KiGGS Wave 2 study
Abstract
The close link between socioeconomic status (SES) and health can already be observed in childhood and adolescence.
Although the vast majority of children and adolescents grow up healthily in Germany, social inequalities in health
exist. The results of the second wave of the German Health Interview and Examination Survey for Children and
Adolescents (KiGGS Wave 2) demonstrate that children and adolescents with a low SES have a poorer level of
general health and face health constraints more frequently than their peers with a higher SES. Social inequalities
in mental health are significantly more profound than in the 12-month prevalence of bronchial asthma and allergic
rhinitis. The odds of being affected by mental health problems or attention-deficit/hyperactivity disorder (ADHD)
were 2.8 to 4.4 times higher for children and adolescents with a low SES compared to their peers with a high SES.
Therefore, in order to enable all children and adolescents to grow up healthily, health promotion and disease
prevention measures need to be put in place early in a child’s life and need to be tailored to the needs of particular
target groups.
SOCIOECONOMIC STATUS · PHYSICAL HEALTH · MENTAL HEALTH · HEALTH MONITORING · KIGGS

1. Introduction

In recent decades, the living conditions and health of
children and adolescents in Germany as a whole have
considerably improved. From a public health point of
view, this can be attributed to factors such as a historically low infant and child mortality rate, a significantly
lower prevalence of what used to be referred to as common ‘childhood diseases’, improved dental and oral
hygiene and a good standard of health care [1, 2]. These
factors have been accompanied by the containment of
infectious diseases that used to occur in childhood (due

to measures such as vaccination) and a resultant focus
on chronic diseases and psychological and developmental disorders, in particular. Researchers often refer to this
situation as the ‘new morbidity’ [3].
In many cases, physical, mental and emotional developmental disorders not only have an immediate impact,
especially during the early stages of physical growth and
organ maturation; they can also lead to long-term health
problems. Although chronic diseases are often treatable
today, they cannot always be cured. Some diseases that
occur at a young age, therefore, will require long-term
treatment and may even last into adulthood. Findings
17
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KiGGS Wave 2
Second follow-up to the German Health
Interview and Examination Survey for Children
and Adolescents
Data owner: Robert Koch Institute
Aim: Providing reliable information on health
status, health-related behaviour, living conditions, 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 municipalities 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

Journal of Health Monitoring 2018 3(3)

FOCUS

Social inequalities in health of children and adolescents in Germany

from life course epidemiology demonstrate that the foundations of a person’s health in later life are laid out in
childhood and adolescence – sometimes even before
birth [4]. As such, children and adolescents are an important target group for disease prevention and health
promotion measures. The health targets ‘Growing up
healthy’ [5] and ‘Health before, during and after birth’ [6],
which were adopted during the establishment of Germany’s national health targets, are illustrative of the
importance that politicians currently place on child and
adolescent health.
However, even in an affluent country like Germany,
children and young people grow up under very different
conditions. This is exemplified by the fact that around
one fifth of the minors in Germany face a relative risk of
poverty. These young people live in households that earn
less than 60% of the median household income [7, 8]. In
addition, educational opportunities in Germany are still
closely tied to a person’s socioeconomic background
[9, 10]. Poverty, a lack of the things that they need, and
few opportunities to participate in society or to achieve
their desires are associated with increased health risks at
a young age [11]. Numerous studies have identified a close
association between the socioeconomic situation and
health of children and adolescents [12-19]. Results from
the school entry health examination at the federal-state
level demonstrate that socioeconomically disadvantaged
children more frequently face early health problems and
delayed development. These children are much more
likely to have physical, psychological, cognitive, language,
and motor developmental deficits than their peers from
families with a higher socioeconomic status [17, 20-22].

Reliable data on child and adolescent health are
important if all children are to be offered the best possible chances of growing up healthily. Moreover, they are
essential if we are to recognise problems and new challenges in time and develop and evaluate target group-specific measures. A previous article, which was published
in issue 2/2018 of the Journal of Health Monitoring,
focused on socioeconomic differences in the health
behaviour of children and adolescents. This article builds
on this and employs cross-sectional data from the second wave of the German Health Interview and Examination Survey for Children and Adolescents (KiGGS Wave
2, 2014-2017). The aim is to provide an overview of the
current extent of social inequalities in child and adolescent health. The focus is placed on selected indicators
that reflect the health status of children and adolescents
and which have a high level of public health relevance.
2. Methodology
2.1 Study design and sample
KiGGS is part of the health monitoring system at the
Robert Koch Institute (RKI) and includes repeated representative cross-sectional surveys for Germany of children and adolescents aged 0 to 17. The KiGGS baseline
study (2003-2006) was conducted as an examination
and interview survey, KiGGS Wave 1 (2009-2012) was
implemented as a telephone-based interview survey, and
KiGGS Wave 2 (2014-2017) once again used examinations and interviews to collect data. However, unlike the
KiGGS baseline study, many participants were only interviewed and not examined. The concept and design of
18
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KiGGS have been described in detail elsewhere
[23-26]. A total of 15,023 respondents (7,538 girls, 7,485
boys) participated in the cross-sectional component of
KiGGS Wave 2 (response rate 40.1%) [24] and 3,567 children and adolescents took part in the examinations
(1,801 girls, 1,766 boys; response rate 41.5%).
2.2 Indicators

This article focuses on three different areas of child and
adolescent health: general health, physical health and
mental health. Two indicators were selected as examples
from each of these three areas. Information about most
of these indicators has already been published as a Fact
sheet or Abstract in either issue 1/2018 or 3/2018 (this
issue) of the Journal of Health Monitoring. A family’s
socioeconomic status (SES) was employed as the independent variable.
General health
Subjective assessment of general health is an integral
aspect of many health surveys. In accordance with recommendations drawn up by the World Health Organization (WHO), KiGGS Wave 2 used a written questionnaire to ask parents, ‘How would you describe the
general health of your child?’ [27]. The parents were able
to select one of five possible answers: ‘very good’, ‘good’,
‘fair’, ‘poor’, or ‘very poor’. In order to identify children
and adolescents with health problems, parents were
asked three additional questions derived from a survey
tool that is often used internationally: the CSHCN screener (Children with Special Health Care Needs Screener)
Journal of Health Monitoring 2018 3(3)
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[28]. These questions were: 1) ‘Is your child limited or
prevented in any way in his or her ability to do the things
most children of the same age can do?’ 2) ‘Is this due
to a disease, behavioural issue or any other health problem?’ 3) ‘Has this problem already been persisted for 12
months or can a duration of 12 months to be expected?’
In cases where all three questions are answered affir
matively, the person in question will probably face lasting or long-term health constraints which will have an
impact on their age-typical development. The results
section describes the proportion of 3- to 17-year-old
children and adolescents whose health was described
as fair, poor or very poor by their parents, and the proportion identified as having lasting health constraints.
Physical health
Allergic diseases are among the most common physical
disorders that affect children and adolescents. Their
symptoms often place a burden on a person’s everyday
life [29, 30]. Bronchial asthma involves hypersensitivity
of the respiratory tract, which triggers reversible, seizurelike constrictions of the bronchial system and are often
accompanied by coughing and wheezing during breathing and respiratory distress. Although non-allergic forms
of asthma exist, the majority of children who are affected
by the condition have an allergic form of asthma [31].
Allergic rhinitis results from an allergic inflammatory
reaction of the nasal mucous membranes that causes
itching, sneezing attacks, increased mucous secretions
and difficulty in breathing through the nose. For KiGGS
Wave 2, parents were asked whether their child had ever
been medically diagnosed with bronchial asthma or
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allergic rhinitis, whether the condition had occurred in
the last twelve months and whether their child had taken
medication for the condition during the same period. The
results section sets out the 12-month prevalences of
medically diagnosed cases of bronchial asthma and allergic rhinitis in 3- to 17-year-old children and adolescents.
The findings only take into account cases where parents
answered affirmatively to the questions stated above
[29, 30].
Mental health
Mental health is essential for a good quality of life,
strong physical capacities and participation in society.
Mental problems that occur at a young age often go
hand in hand with problems in everyday life and in social
relationships, and they may limit the chances that adolescents have for development, such as for education
and training [32, 33]. In KiGGS Wave 2, mental health
problems were assessed using data provided by the
parents in response to the Strengths and Difficulties
Questionnaire (SDQ) [34], a screening tool that is commonly used internationally [35]. Four problem areas covered by the questionnaire were used for this study: emotional symptoms, peer relationship problems, conduct
problems and hyperactivity/inattention. The parents
were asked to provide a rating in response to 20 statements about their children using the following answer
scale: 0 (not true), 1 (somewhat true) and 2 (certainly
true). Children and adolescents with an SDQ total difficulties score of twelve points or less were classified as
having no mental health problems whereas anyone with
13 points or more was said to be affected by mental
Journal of Health Monitoring 2018 3(3)
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health problems. These figures were derived from the
cut-off values used for a German normative sample
[36, 37]. Attention-deficit/hyperactivity disorder (ADHD)
is one of the most common psychological disorders in
childhood and adolescence and is associated with many
constraints in psychosocial and cognitive functional
capacities [38-39]. ADHD’s core symptoms include
excessive inattentiveness, motor restlessness (hyperactivity) and impulsivity. In KiGGS Wave 2, parents of
children and adolescents aged between 3 and 17 were
asked whether their child had ever been diagnosed by
a doctor or psychologist as having ADHD [40]. The
results section describes the proportion of 3- to 17-yearold children and adolescents with mental health problems and the lifetime prevalence of a diagnosis of ADHD
by a doctor or psychologist.
Socioeconomic status
Data on socioeconomic status (SES) was gathered for
KiGGS Wave 2 using an index derived from the information provided by the parents about their education, occupational status and income (equivalised disposable
income) [41]. The operationalisation applied in this study
largely corresponds to the procedure introduced in KiGGS
Wave 1 [42]. The participants were divided into three
groups – a low, medium and high status group. The low
and high status groups each accounted for around 20%
of the study population, with the medium status group
accounting for 60% [41]. Details about the way in which
SES was measured in KiGGS Wave 2 can be found in an
article describing the study’s methodology published in
issue 1/2018 of the Journal of Health Monitoring.
20

Journal of Health Monitoring

2.3 Statistical analysis

Most children and adolescents
in Germany grow up healthily.
This also applies to the vast
majority of girls and boys
from socioeconomically
disadvantaged families.
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The analyses are based on data from 13,568 participants
(6,810 girls, 6,758 boys) aged between 3 and 17. In cases
where information was lacking, varying numbers of participants had to be excluded from the analyses depending on the indicator in question. The results are presented below according to gender and socioeconomic status
(SES) and for prevalences (frequencies) with 95% confidence intervals (95% CI). Moreover, adjusted odds
ratios (aOR) with 95% confidence intervals are provided.
They indicate the factor by which the statistical probability is increased for a particular health outcome to be
present in the low or medium status groups compared
to the high status group defined as reference category.
The underlying logistic regression models also statistically controlled for differences in the distribution of age,
gender and a family migration background among the
various status groups [43].
To achieve representative data, the calculations were
carried out using a weighting factor that corrected for
deviations within the sample from the population structure with regard to age in years, gender, federal state,
foreigner status (German citizenship yes/no; as of
December 31 2014) and the parents level of education
based on the Comparative Analysis of Social Mobility in
Industrial Nations (CASMIN) [44] (Microcensus 2013
[45]).
All analyses were performed using Stata 14.2 (Stata
Corp., College Station, TX, USA, 2015) and the KiGGS
Wave 2 data set (version 6). Stata survey commands
were used during all of the analyses to account for any

clustering that might have occurred due to the selection
of the study sites and the weighting applied to calculate
confidence intervals and p-values [46]. A statistically significant difference between groups was assumed to have
been demonstrated when p-values were lower than 0.05.
3. Results
3.1 General health
According to the data collected from parents for KiGGS
Wave 2, 57.1% of children and adolescents aged between
3 and 17 have a very good level of general health and
another 38.6% have a good level of general health [27].
The parents of a total of 4.3% of young people rated their
children’s health as fair, poor or very poor. Only a small
difference was observed between girls and boys in this
regard (4.0% versus 4.6%). The proportion of girls in
fair or poor health is highest among 14- to 17-year-olds.
No differences were found among the various age groups
for boys. The fact that the proportion of parents who rated their children’s general health as fair, poor or very
poor decreases in accordance with increased family SES
is particularly striking (Figure 1). This finding applies to
boys and girls. Among children and adolescents with a
low SES, 7.7% have a fair, poor or very poor level of health.
This is the case for 4.1% of those with a medium SES
and just 1.4% of those with a high SES.
A total of 4.3% of 3- to 17-year-old children and adolescents in Germany are affected by health restrictions.
Slightly less girls are affected than boys (3.9% versus
4.6%), but no large age differences were identified. The
proportion of children and adolescents who face perma21
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Figure 1
The general health of 3- to 17-year-olds
according to gender and socioeconomic status
(Subjective health n=6,682 girls, n=6,633 boys;
Health constraints n=6,654 girls, n=6,582 boys)
Source: KiGGS Wave 2 (2014-2017)
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nent restrictions due to health constraints is around
twice as high in the low status group at 5.8% than in the
high status group at 2.8%. These socioeconomic differences are apparent among boys and girls (Figure 1).
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Figure 2
Allergic diseases among 3- to 17-year-olds
according to gender and socioeconomic status
(Bronchial asthma n=6,683 girls, n=6,604 boys;
Allergic rhinitis n=6,707 girls, n=6,646 boys)
Source: KiGGS Wave 2 (2014-2017)
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With regard to data from KiGGS Wave 2, the 12-month
prevalence for medically diagnosed bronchial asthma
among 3- to 17-year-old children and adolescents is 4.0%.
Boys are more frequently affected by asthma than girls
(5.0% versus 3.0%) [29]. The 12-month prevalence is highest among 14- to 17-year-old girls (3.7%) and 11- to 13-yearold boys (7.1%). Overall, children and adolescents with
a low (4.6%) or medium SES (3.9%) are more frequently affected by asthma than children of the same age with
a high SES (2.6%). The 12-month prevalence of medically diagnosed bronchial asthma is lowest among the high
status group (Figure 2). This applies to boys and girls.
The 12-month prevalence of medically diagnosed
cases of allergic rhinitis is 9.9%. Boys are more often
affected by allergic rhinitis than girls (11.9% versus 7.9%)
[29]. A significant increase in the prevalence of allergic
rhinitis can be observed with increasing age among girls
and boys. However, no socioeconomic differences were
identified for allergic rhinitis among girls or boys (Figure 2).
Overall, the 12-month prevalence of medically diagnosed
cases of allergic rhinitis is only slightly higher in the
medium status group (10.7%) than in the low (8.5%)
and the high (9.1%) status group.
3.3 Mental health
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(12-month prevalence)

Low

Medium

High

According to data from KiGGS Wave 2, 16.9% of children
and adolescents between the age of 3 and 17 in Germany
are affected by mental health problems [35]. Boys show
signs of mental health problems significantly more
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The data provided by parents
demonstrates that socioe
conomically disadvantaged
children and adolescents
have a poorer level of general
health and face health
constraints more frequently.

frequently than girls (19.1% versus 14.5%). Whereas no
noticeable age differences are evident among girls, boys
aged between 14 and 17 display symptoms of a psychological problem much less frequently than boys aged
between 3 and 13. Children and adolescents growing up
in socioeconomically disadvantaged families are more
frequently affected by mental health problems than their
peers from families with a higher SES. Whereas the data
from the SDQ demonstrates that slightly more than
one-quarter (26.0%) of children and adolescents with a
low SES display symptoms of psychological problems,
the same can be said of around one sixth (16.1%) of
young people from the medium and one tenth (9.7%)
of those from the high status group. This social gradient
is equally evident among girls and boys (Figure 3).
35
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Girls
(14.5 %)

The lifetime prevalence of cases of ADHD that have
been diagnosed by a doctor or a psychologist (according to information provided by parents) is 4.4% [40].
Girls are affected less often by ADHD than boys (2.3%
versus 6.5%). Younger children usually have a higher
lifetime prevalence of a diagnosis of ADHD than adolescents. Overall, children and adolescents with a low
SES are diagnosed by a doctor or psychologist with
ADHS around twice as frequently (6.0%) than their peers
with a high SES (2.9%). These differences are clear –
albeit with different prevalences – among girls and boys;
although roughly the same frequency of girls with a low
SES are diagnosed with ADHS as those with a medium
SES (Figure 3).
3.4 Multivariate results

Percent
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Figure 3
The mental health of 3- to 17-year-olds
according to gender and socioeconomic status
(Mental health problems
n=6,637 girls, n=6,568 boys;
ADHD n=6,678 girls, n=6,621 boys)
Source: KiGGS Wave 2 (2014-2017)
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High

The results from the multivariate analysis show that even
once all of the possible differences in status group composition in terms of age, gender and migration status
have been controlled for, children and adolescents with
a low SES are generally more frequently affected by health
problems and certain dieseases than children and adolescents with a higher SES (Table 1). This is also clearly
demonstrated by the multidimensional health indicators:
they show that the odds of being in fair, poor or very poor
general health are 5.7 times higher in children and adolescents with a low SES compared to the high SES reference group (aOR 5.65 (3.70-8.63)). Moreover, on-going
health constraints also occur 2.5 times more frequently
in the low SES group (aOR 2.51 (1.76-3.56)). In terms of
physical health, children and adolescents with a low SES
23
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Table 1
Social inequalities in health among
3- to 17-year-olds. Results of logistic regressions
controlled for age, gender and family
migration background
Source: KiGGS Wave 2 (2014-2017)

Children and adolescents
with a low or medium SES
are more frequently affected
by bronchial asthma than
their peers with a high SES.
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Girls

Indicator
General health
(fair to very poor)
Health constraints
(long-term constraints)
Bronchial asthma
(12-month prevalence)
Allergic rhinitis
(12-month prevalence)
Mental health problems
(SDQ total difficulties score:
borderline/abnormal)
ADHD
(lifetime prevalence)

Total

SES medium
vs. high

SES low vs.
high

SES medium
vs. high

SES low vs.
high

SES medium
vs. high

aOR (95% CI)

aOR (95% CI)

aOR (95% CI)

aOR (95% CI)

aOR (95% CI)

aOR (95% CI)

6.63
(3.79 – 11.62)
2.51
(1.43 – 4.39)
2.14
(1.11 – 4.15)
0.83
(0.54 – 1.28)
4.39
(3.21 – 6.01)

3.65
(2.14 – 6.22)
1.74
(1.19 – 2.55)
2.00
(1.23 – 3.26)
1.18
(0.88 – 1.57)
2.43
(1.90 – 3.11)

4.98
(2.82 – 8.81)
2.49
(1.52 – 4.08)
1.42
(0.79 – 2.56)
0.77
(0.52 – 1.12)
3.04
(2.31 – 4.00)

2.53
(1.52 – 4.20)
1.47
(0.98 – 2.23)
1.78
(1.26 – 2.50)
1.09
(0.89 – 1.34)
1.56
(1.26 – 1.93)

5.65
(3.70 – 8.63)
2.51
(1.76 – 3.56)
1.65
(1.06 – 2.57)
0.79
(0.61 – 1.03)
3.48
(2.86 – 4.24)

2.95
(2.05 – 4.24)
1.59
(1.22 – 2.06)
1.84
(1.39 – 2.44)
1.12
(0.96 – 1.32)
1.84
(1.60 – 2.12)

2.84
(1.30 – 6.22)

2.38
(1.25 – 4.52)

2.77
(1.81 – 4.26)

1.34
(0.93 – 1.92)

2.76
(1.91 – 3.98)

1.53
(1.11 – 2.12)

ADHD = Attention-deficit/hyperactivity disorder, SDQ = Strengths and Difficulties Questionnaire, SES = Socioeconomic status; aOR = Adjusted odds ratio,
CI = Confidence interval, Bold = statistically significant (p<0.05)

were 1.7 times more likely to have bronchial asthma
(aOR 1.65 (1.06-2.57)). No statistically significant differences between the status groups were identified for allergic rhinitis (aOR 0.79 (0.61-1.03)). However, marked differences were identified for mental health: data gathered
with the SDQ demonstrate that the odds of mental
health problems among children and adolescents with
a low SES are 3.5 times higher than among their peers
with a high SES (aOR 3.48 (2.86-4.24)). The data provided by the parents also show that children and adolescents with a low SES have a 2.8 times higher risk of
being diagnosed with ADHD (aOR 2.76 (1.91-3.98)).
Importantly, the majority of the indicators under consideration demonstrate that it is not just children and
Journal of Health Monitoring 2018 3(3)

Boys

SES low vs.
high

adolescents with a low SES who are more likely to face
health constraints than their peers with a high SES,
but also children and adolescents with a medium SES
(Table 1). Although there are a small number of exceptions, the socioeconomic differences identified between
girls’ and boys’ health are almost equally pronounced.
4. Discussion
The results of KiGGS Wave 2 show that socioeconomically disadvantaged children and adolescents have a
poorer level of general health and face health constraints
more frequently. Social inequalities in mental health are
significantly more profound than in the 12-month
24
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No significant differences
were identified between SES
groups in the prevalence of
allergic rhinitis.
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prevalence of bronchial asthma and allergic rhinitis.
Comparable results were found by the two previous
KiGGS studies: the KiGGS baseline study (2003-2006)
and KiGGS Wave 1 (2009-2012) [13, 15, 47]. Moreover,
the results from KiGGS Wave 2 largely coincide with the
findings of previous national and international research
[16, 18, 19, 48, 49]. The results of school entry health
examination at the federal-state level, for example,
demonstrate socioeconomic differences in the prevalence of psychological problems. They show that socioe
conomically disadvantaged children are more likely to
face mental health problems than those from families
with a higher SES [21, 50]. The WHO-funded Health
Behaviour in School-aged Children (HBSC) study demonstrates that social inequalities in the health and well-being of the young generation are also found in other industrialised nations – usually with detrimental impact for
children and adolescents from socioeconomically disadvantaged families [51]. For example, in nearly all of the
countries that participated in the latest wave of the HBSC
2013/2014 study, 11- to 15-year-old girls and boys from
less affluent families rated their general health poorer
than those from more affluent families [51].
Two allergic diseases that are widespread during childhood and adolescence (bronchial asthma and allergic
rhinitis) were selected for this study. According to data
from KiGGS Wave 2, children and adolescents with a low
or medium SES are more frequently affected by asthma
than their peers with a high SES; no significant differences were identified between the status groups when
it came to allergic rhinitis. Similar results are available
from KiGGS Wave 1 [15, 52]. However, other studies have

found allergic diseases to be more common in children
from families with a high SES [53-55]. These findings also
coincide with the results of KiGGS Wave 2 (as well as
the KiGGS baseline study [56] and KiGGS Wave 1 [15]),
which found that children and adolescents with a high
SES are affected significantly more frequently by atopic
dermatitis (data not shown). Atopic dermatitis, like allergic rhinitis and (allergic) bronchial asthma, is an atopic
disease that is mediated via immunoglobulin E antibodies and it also occurs in family clusters. When the results
for various atopic diseases are combined into a single
category (defined as ‘the presence of at least one atopic
disease’), allergic diseases appear to occur more frequently among children and adolescents from families
with a higher SES [53]. However, as the KiGGS results
demonstrate, the extent of socioeconomic differences
in the prevalence of atopic disease depends on the specific disease symptoms under consideration.
The fact that no marked socioeconomic differences
were identified with regard to bronchial asthma and
allergic rhinitis does not mean that stronger differences
would not have been found if other physical diseases
had been studied. For example, results from KiGGS
Wave 2, which were published elsewhere, show that
socioeconomically disadvantaged children and adolescents are significantly more likely to be affected by obesity [57]. However, many serious physical diseases such
as diabetes mellitus type 2 and their socioeconomically
unequal spread do not usually manifest until adulthood.
As such, population-based studies like KiGGS include
too few of such cases to be used for valid statistical
assessments.
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Mental health problems
and ADHD are more
common among children
and adolescents with
a low SES.
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However, the sample design, implementation and
weighting used in the study mean that results from
KiGGS can be generalized to the German resident population. This constitutes a particular strength of the current cross-sectional study. Nevertheless, as with all such
surveys, it is impossible to exclude the chance of bias
arising from selective non-participation [24]. A lower rate
of participation among children and adolescents from
socioeconomically disadvantaged families can, to some
extent, be offset by weighting, and this can be done without distorting the results. However, if highly disadvantaged children and adolescents systematically participated less frequently in the study (such as due to a lack
of parental reading and writing skills), the socioeconomic differences identified here in the health of children and adolescents will have actually been underestimated. All of the prevalences described here are based
on information provided by the parents of 3- to 17-yearold children and adolescents. As with other surveys, the
extent to which socially desirable responses may have
distorted the results remains unclear. This issue would
be particularly important if different status groups had
provided varying responses due to differing perceptions
of what they consider to constitute socially desirable
answers. Moreover, different status groups may also use
varying criteria to assess health or have different levels
of awareness about particular symptoms.
When interpreting the results on mental health problems, it is important to note a limitation faced by the
SDQ: although the questionnaire can be used to identify
groups at risk of emotional or behavioural problems, it
can never a replace a psychodiagnostic interview [33].

Furthermore, this article uses data provided by the parents of the 3- to 17-year-old study participants for all indicators. Importantly, self-reported information was also
available from children and adolescents aged between
11 and 17 for general health and the SDQ. As self-reported
data are usually preferable to proxy interviews, it is
important to state here that clear disadvantages in subjective and mental health among children and adolescents with a low SES were also identified from the self-reported data provided by the 11- to 17-year-olds (data not
shown).
This article evaluated the cross-sectional data gathered for KiGGS Wave 2 in order to describe the current
extent of health inequalities in children and adolescents.
Data for most of the indicators described here had already
been collected in a similar manner for the KiGGS baseline study and/or KiGGS Wave 1. A future study could
use these data to analyse trends and provide information
about whether social inequalities in the health status of
children and adolescents have tended to increase or
decrease over a period stretching to almost 15 years. At
the same time, the data from the KiGGS cohort, which
encompasses a large section of the participants from the
KiGGS baseline study [58], could be used for analysing
the development of health inequalities over the individual life course. Longitudinal analyses of these cohort data
could also provide clues as to how the socioeconomic
differences in the health status of study participants
develop during key transitions in their life, such as during the transition from childhood to adolescence or from
adolescence to young adulthood. Very few comparable
analyses from Germany currently exist [59].
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Reducing health inequalities is an important goal
from a public health and health policy perspective. In
2008, the German government used the findings from
the KiGGS baseline study to develop its ‘strategy for promoting child health’. The main aim was to expand health
promotion and disease prevention and to promote equal
opportunities in the health of children and adolescents
[60]. In 2010, the health target ‘Growing up healthy’ was
reviewed as part of the process of establishing national
health targets for childhood health. This resulted in the
issue of ‘Equal opportunities in health’ being added to
the target as an essential requirement that applies to
various policy areas [5]. The cooperation network ‘Equity
in health’, which is coordinated by the German Federal
Centre for Health Education (BZgA), offers a comprehensive database full of practical examples that can be
used to promote the health of socioeconomically disadvantaged children and adolescents. It also develops quality criteria and identifies projects it views as worthy of
recommendation as demonstrative of ‘good practice’
[61, 62].
The Prevention Act, which was adopted in 2015, aims
to strengthen health promotion and disease prevention
and it has resulted in additional resources being made
available for setting-based measures [63]. Social insurance providers, the federal states and municipalities are
now required to intensify their cooperation when it
comes to disease prevention and health promotion. The
Prevention Act underlines the particular importance of
settings as ‘identifiable social systems that are essential
for health’ (section 20 of the German social insurance
code book V) that shape everyday living, learning and
Journal of Health Monitoring 2018 3(3)
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working conditions. This leads to a focus on different
settings and target groups, depending on the stage of
life in question. As children and adolescents spend much
of their time in day-care centres [64] and schools [65],
these are particularly well-suited for health promotion.
This also applies to the intended levelling of social inequalities in health opportunities, since children and adolescents can be reached in educational institutions
regardless of their socioeconomic backgrounds [11].
The Federal Initiative for Early Support, which is
funded by the Federal Ministry for Family Affairs, Senior
Citizens, Women and Youth (BMFSFJ), is another good
example. The initiative provides support and advice to
families in difficult situations which are relevant to their
everyday lives starting from pregnancy and ranging until
the initial period after giving birth [66, 67]. In addition,
a good integration of the different institutions at the
local level (nursery, school, health office, youth welfare,
doctors, therapists and sports clubs, etc.) is also important. This is done in an exemplary manner within the
‘prevention chains’ framework [68]. Such coordinated
municipal activities serve to build multi-professional and
intersectoral networks and, thus, ensure that measures
become more transparent, fitting and accessible to
socioeconomically disadvantaged families, in particular.
The results set out here can contribute towards the
identification of target groups for health promotion, disease prevention and health care provision. Moreover, they
can also be used to identify health problems in childhood
and adolescence that have a particular need for action in
terms of reducing health inequalities. In order to provide
the best possible chances for all children and adolescents
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to grow up healthily, measures for health promotion and
disease prevention should start early in life and be tailored
to the needs of specific target groups. This is essential as
it will only be possible to reduce health inequalities if
socioeconomically disadvantaged groups benefit from
these measures. In addition to health, other policy areas
need to be included (as part of a ‘health-in-all-policies’
approach) in order to ensure that health and the goal of
health equity is anchored at all levels and in all areas of
policy and society [1, 69].
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Mental health problems in children and adolescents in Germany.
Results of the cross-sectional KiGGS Wave 2 study and trends
Abstract
Mental health problems in children and adolescents are associated with individual and family-related constraints as well
as social costs. 20.0% of children and adolescents showed mental health problems at the KiGGS baseline study
(2003-2006). This study investigates the current prevalence for KiGGS Wave 2 (2014-2017) as well as time trends in
comparison with the KiGGS baseline study. Mental health problems were assessed for 3- to 17-year-old children and
adolescents by using the parent-based version of the Strengths and Difficulties Questionnaire (SDQ). For KiGGS Wave
2, the prevalence of mental health problems was 16.9%. A decreasing trend is pronounced particularly among boys
between 9 and 17 years of age. Mental health problems are displayed more frequently by girls and boys from families
with a low socioeconomic status compared to their peers from families with a medium or high socioeconomic status.
These findings are discussed in the light of various measures and actions in health promotion and health care.
MENTAL HEALTH PROBLEMS · CHILDREN AND ADOLESCENTS · PREVALENCE AND TRENDS · HEALTH MONITORING · KIGGS

Introduction
Mental health is a crucial prerequisite for a high quality of
life, functional capacity and social participation. Emotional and behavioural problems in childhood and adolescence
are often related to psychosocial impairments and can
persist into adulthood. Specific psychological disorders in
childhood and adolescence are associated with significant
health-care costs [1, 2]. Considering the individual and
societal consequences, it is important to investigate prevalence and time trends of mental health problems and
psychological disorders in children and adolescents. Hence,
appropriate measures and actions aiming at prevention
and intervention can be initiated and evaluated. Based on
representative data, the German Health Interview and
Journal of Health Monitoring 2018 3(3)

Examination Survey for children and Adolescents (KiGGS)
indicated that one in five children (i.e. 20.0%) showed
mental health problems. Overall, boys were more likely to
be affected by emotional and behavioural problems than
girls, and children and adolescents from families with a
low socioeconomic status showed poorer mental health
than their peers from families with a higher socioeconomic status [3]. No difference was found in the proportion of
children and adolescents that displayed mental health problems between the KiGGS baseline study (2003-2006) and
the telephone survey in KiGGS Wave 1 (2009-2012) [3].
In light of the high and constant prevalence of mental
health problems in childhood and adolescence, numerous
measures for health promotion and health care have been
34
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KiGGS Wave 2
Second follow-up to the German Health
Interview and Examination Survey for Children
and Adolescents
Data owner: Robert Koch Institute
Aim: Providing reliable information on health
status, health-related behaviour, living conditions, 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 municipalities 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
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initiated in recent years. These include the German government’s strategy to promote children’s health, which was
adopted in 2008, the national health target ‘Growing up
healthy’, the National Action Plan for a Germany Fit for
Children 2005-2010, the establishment of the National Centre on Early Prevention in 2007, the 2012 law on Cooperation and Information in Child Protection, as well as the
expansion of the medical check-ups for children (‘U’ examinations) in 2006. In addition, there has been a steady
increase in the contractual medical care and in the utilization of psychiatric-psychotherapeutic services, especially
among children and adolescents [4, 5].
Based on representative cross-sectional data from the
second wave of the KiGGS study (2014-2017), this article
investigates the current prevalence of mental health problems in childhood and adolescence in Germany.
Furthermore, it describes time trends of mental health
problems among children and adolescents using the KiGGS
baseline study (2003-2006).
Indicator
The German Health Interview and Examination Survey for
Children and Adolescents (KiGGS) is part of the health
monitoring system established at the Robert Koch Institute.
KiGGS includes repeated cross-sectional surveys of children and adolescents aged between 0 and 17 years (KiGGS
cross-sectional study). Both the KiGGS baseline study
(2003-2006) and KiGGS Wave 2 (2014-2017) were conducted as a combined examination and interview 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

FACT SHEET

as well as in KiGGS Wave 2 cross-sectional study – participant acquisition, response rates and representativeness
in issue 1/2018 of the Journal of Health Monitoring [6, 7].
Mental health problems were assessed for children and
adolescents aged 3 to 17 years using the parent-based version of the Strengths and Difficulties Questionnaire (SDQ)
for the KiGGS baseline study and KiGGS Wave 2. Four problem areas of the SDQ were used to assess mental health:
emotional problems, peer problems, behaviour problems
and hyperactivity. Parents rated a total of 20 statements
about their children as either ‘not true' (0), ‘somewhat true’
(1) or ‘certainly true’ (2). Participants with a sum score of
12 points or less were categorized as children and adolescents without mental health problems, whereas those with
13 points or more were categorized as children and adolescents with mental health problems.
The analyses are based on data collected from 14,477
children and adolescents surveyed for the KiGGS baseline
study (7,100 girls, 7,377 boys) and 13,205 children and adolescents who participated in KiGGS Wave 2 (6,637 girls,
6,568 boys). All participants were between 3 and 17 years of
age. The results report prevalences stratified by gender, age
and socioeconomic status (SES, [10]) with 95% confidence
intervals (95% CI). The calculations were carried out using
a weighting factor that corrects for deviations within the
sample from the German population with regard to age in
years, gender, federal state, nationality and the parents’ level
of education (Mikrozensus, 2013 [11]). The calculation of
p-values for time trends between the KiGGS waves was performed on the basis of age-standardised prevalences (population on 31 December 2015). Differences were examined
using univariate logistic regression. A statistically significant
35
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difference between groups was assumed to have been
demonstrated in cases where p-values were lower than 0.05.

According to information
provided by their parents,
16.9% of children and
adolescents living in
Germany displayed mental
health problems at KiGGS
Wave 2 (2014-2017).

Table 1
Prevalence of mental health problems according
to gender and age at the KiGGS baseline study
(n=7,100 girls, n=7,377 boys)
and KiGGS Wave 2
(n=6,637 girls, n=6,568 boys)
Source: KiGGS baseline study (2003-2006),
KiGGS Wave 2 (2014-2017)
Journal of Health Monitoring 2018 3(3)
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Results and discussion
Overall, 16.9% of children and adolescents in Germany
show mental health problems between 2014 and 2017
(Table 1). A significantly higher prevalence is found among
boys than girls (19.1% versus 14.5%). This is particular
true for children and adolescents between 3 and 14 years
of age. No gender differences are found in the proportion
of mental health problems for girls and boys aged between
15 and 17 years. The prevalence of children and adolescents
with mental health problems is significantly higher in families with a low SES compared to their peers from families
with a higher SES (Figure 1). Nearly one in four girls and

Girls
Age group
3-5 Years
6-8 Years
9-11 Years
12-14 Years
15-17 Years
Boys
Age group
3-5 Years
6-8 Years
9-11 Years
12-14 Years
15-17 Years
Total (girls and boys)

almost one in three boys from families with a low socioeconomic status show emotional and behavioural problems, whereas only about one in fifteen girls and one in
eight boys from families with a high socioeconomic status
show poor mental health. One in seven girls and one in
six boys from families with a medium socioeconomic status reported mental health problems. Overall, the difference between the frequency of mental health problems
identified among children and adolescents from families
with a high socioeconomic status (9.7%) and those with
a medium status (16.1%) is lower than the difference
between the frequency identified among children and adolescents from families with a medium socioeconomic status and their peers from families with a low socioeconomic status (26.0%).

KiGGS baseline study
%
(95% CI)
15.9
(14.9-17.0)

%
14.5

KiGGS Wave 2
(95% CI)
(13.2-15.9)

17.2
14.7
18.6
15.9
13.4
23.6

(14.7-19.9)
(12.4-17.4)
(16.5-21.0)
(13.8-18.3)
(11.5-15.6)
(22.3-24.9)

13.9
13.8
16.4
13.9
14.6
19.1

(11.2-17.1)
(11.6-16.2)
(13.3-20.1)
(11.9-16.3)
(12.2-17.3)
(17.7-20.6)

21.4
25.3
28.8
25.8
17.2
19.9

(18.9-24.2)
(22.7-28.2)
(26.2-31.7)
(23.1-28.9)
(14.8-20.0)
(19.0-20.8)

20.9
22.3
22.2
19.2
12.2
16.9

(17.5-24.7)
(19.4-25.4)
(19.0-25.7)
(16.6-22.0)
(9.9-15.0)
(15.9-17.9)

CI=confidence interval
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Figure 1
Prevalence of mental health problems according
to gender and socioeconomic status
(n=6,637 girls, n=6,568 boys)
Source: KiGGS Wave 2 (2014-2017)
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In comparison to the KiGGS
baseline study (2003-2006),
the proportion of children
and adolescents with
parent-reported mental
health problems is reduced
by about three percentage
points.
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The current findings from KiGGS Wave 2 confirm the
patterns observed in the KiGGS baseline study with regard
to the differences in mental health in terms of gender, age
and socioeconomic status among children and adolescents
living in Germany [12].
Compared to the KiGGS baseline study (2003-2006),
the results of KiGGS Wave 2 (2014-2017) indicate a significant decrease in mental health problems (from 19.9% to
16.9%, Table 1). In comparison to the KiGGS publication
in 2007 [12], the minimal difference in the indicated prevalence at KiGGS baseline is due to the adjusted weighting
procedure (age-standardised prevalence according to the
population on 31 December 2015) necessary for the calculation of time trends. A detailed analysis for girls and boys
within different age groups reveals a statistically significant
decrease for mental health problems among boys between
9 and 17 years of age. In contrast to the KiGGS baseline
study, the data collected for KiGGS Wave 2 demonstrates
that only about one in six boys (instead of one in four)
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currently displays emotional and behavioural problems.
However, there is no comparable statistically significant
decline in the frequency of mental health problems among
girls across all age groups (Table 1). At KiGGS Wave 2, the
known gender gap for mental health problems reported for
the KiGGS baseline study (girls 15.9%, boys 23.6%) [12]
seems to be closing due to the decrease in mental health
problems among boys (girls 14.9%, boys 19.1%). Findings
of either constant or reduced mental health problems
among children and adolescents are consistent with current results from international studies [13-15].
One of the reasons for the decline in parent-reported
mental health problems among children and adolescents
living in Germany at KiGGS Wave 2 could be the implementation of health policy measures in the fields of health
promotion and health care. During the period of the KiGGS
baseline study, about 70% of children and adolescents who
showed mental health problems did not seek psychiatric
or psychotherapeutic treatment [16, 17]. Thus, the level of
psychiatric-psychotherapeutic care provision appeared to
be inadequate during the time of the KiGGS baseline study.
Since then, the number of child and adolescent psychiatrists registered in the statutory health insurance has
almost doubled (from 557 in 2003 to 1,062 in 2017) [5].
Consequently, an improved health care provision could
have contributed to the decline in mental health problems
for children and adolescents at KiGGS Wave 2.
In addition, measures to prevent psychological disorders and promote mental health were initiated. Alongside
numerous projects in nurseries and schools, the extension
of the regular child screening examinations may have contributed to a better prevention of psychological disorders.
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The proportion of children
and adolescents with mental
health problems has dropped
predominantly among boys
between 9 and 17 years.

Boys are still affected more
frequently by mental health
problems than girls at KiGGS
Wave 2 (2014-2017).
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Since 2006, the so called “U10” and “U11” medical checkups for children between 7 and 10 years of age include a
specific assessment of behavioural problems. Problems
that are identified during check-ups can be discussed with
the physician. Moreover, patients are provided with relevant information or support regarding the prevention of
mental health problems in adolescence and adulthood. The
implementation of medical check-ups (U10/U11) may
explain the time trend results showing a decline in the prevalence of mental health problems in particular among boys
at the age of 9 years.
Furthermore, economic and political changes may be
associated with the decline in parent-reported emotional
and behavioural problems among children and adolescents.
For example, since the KiGGS baseline study, important
family policy measures have been implemented in child
day-care (i.e. parental benefits, day-care provision and tax
advantages) contributing to a significant increase in the
use of day-care facilities outside of the family home between
2007 and 2013 [18]. Therefore, it seems plausible in the
context of growing professional demands and increasing
numbers of working mothers that these developments in
child day-care may have reduced some of the burden associated with family life [19].
However, the current data cannot answer the question
conclusively to which extent these and other societal changes
(e.g. economic stability and lower unemployment rates) have
contributed to the decline of parent-reported mental health
problems between the KiGGS baseline study and KiGGS
Wave 2 among children and adolescents living in Germany.
The time trend between the KiGGS baseline study and
KiGGS Wave 2 reveals a significant decrease in parent-
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reported mental health problems among boys, but not
among girls. However, emotional and behavioural problems are particularly evident when the symptoms are more
visible and perceptible, for example in the form of oppositional or hyperactive behaviour. In contrast, mental health
problems categorized by rather inward symptoms, such as
sadness and social withdrawal, are less obvious. Therefore,
one possible explanation for gender differences could be
that health care measures are effective for predominantly
apparent symptoms that have a negative impact on activities in nurseries, schools or the family. Since boys are
affected more frequently by visible and perceptible mental
health problems than girls [12], parents and social environment might notice the need for action more quickly. It is
plausible that earlier intervention in oppositional or hyperactive behaviour has a preventive effect on further comorbid symptoms (such as peer relationship problems), which
in turn could have contributed to the decline in mental
health problems among boys.
Although the study identified a decline in mental health
problems, the frequency of emotional and behavioural
problems among children and adolescents still remains at
a high level. It should be noted, that the SDQ as an indicator of emotional and behavioural problems does not
cover the entire breadth of mental health in childhood and
adolescence. As such, the SDQ does not enable valid conclusions about specific psychological disorders or whether
mental health problems require treatment. However, in
light of the reduced quality of life and increased medical
costs linked to children and adolescents with mental health
problems [2, 20], it is crucial that young people and their
families are informed about the opportunities available for
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resource-enhancing prevention and intervention, as well
as the appropriate forms of medical and psychosocial care.
This applies particularly to children and adolescents from
families with a low socioeconomic status, as they continue
to show poor mental health more frequently than their
peers. Finally, the health care system is faced with the enormous task to recognise the various forms of mental health
problems as early as possible and to accommodate better
to mental health problems with symptoms that are less
visible and more common in girls than in boys.

Children and adolescents
from families with a low
socioeconomic status are
more than twice as likely to
show mental health problems
as their peers from families
with a high socioeconomic
status.
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ADHD in children and adolescents in Germany.
Results of the cross-sectional KiGGS Wave 2 study and trends
Abstract
Attention deficit/hyperactivity disorder (ADHD) is one of the most common mental disorders in childhood and adolescence
and is associated with functional, psychosocial and cognitive impairment. As part of the second wave of the German
Health Interview and Examination Survey for Children and Adolescents (2014-2017), parents of children and adolescents
aged between 3 and 17 years reported whether their child was diagnosed with ADHD by a physician or psychologist.
Overall, 4.4% of children and adolescents have been diagnosed with ADHD in Germany. In comparison, the KiGGS
baseline study (2003-2006) showed a reduction of lifetime ADHD diagnoses of almost one percentage point over a
period of ten years. The reduction of parent-reported ADHD diagnoses primarily occurred among 3- to 8-year old children
and boys. The results are discussed in terms of health promotion and the introduction of health care measures.
MENTAL HEALTH · ADHD · PREVALENCE AND TIME TREND · HEALTH MONITORING · KIGGS

Introduction
Attention deficit/hyperactivity disorder (ADHD), with its
three core symptoms of inattentiveness, hyperactivity
(motor unrest) and impulsivity, is one of the most common
mental disorders in childhood and adolescence [1-3]. ADHD
is estimated to have a worldwide prevalence of approximately 5%; this has remained relatively stable over the last
few decades [1, 4, 5].
According to the diagnostic criteria used by the classifica
tion systems (International Statistical Classification of Diseases and Related Health Problems, 10th revision, ICD-10;
Diagnostic and Statistical Manual of Mental Disorders, 5th
Edition, DSM-5) and diagnostic guidelines (e.g. the ADHD
working group of physicians in child and adolescent
medicine [6]), a diagnosis of ADHD requires that core
Journal of Health Monitoring 2018 3(3)

symptoms persist beyond developmentally inappropriate
levels for at least six months, are pervasive across settings
(e.g. school and home) and associated with substantial
functional psychosocial impairment [7, 8]. Boys are diagnosed more frequently with ADHD than girls [9]. Approxi
mately, 60% to 70% of patients with ADHD in childhood
show a persistence of symptoms into adulthood [1, 10].
ADHD is commonly diagnosed among children of primary-school age [3] as symptoms become progressively more
evident and cause greater impairment due to the increasing external demands placed upon children in school
(e.g. maintaining attention, remaining seated) [1].
Comorbidities are highly prevalent among children and
adolescents with ADHD and vary between 60% and 80%
depending on the study [11, 12]. The most common
42
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KiGGS Wave 2
Second follow-up to the German Health
Interview and Examination Survey for Children
and Adolescents
Data owner: Robert Koch Institute
Aim: Providing reliable information on health
status, health-related behaviour, living conditions, 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 municipalities 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
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comorbid mental disorders are oppositional defiant disorder (ODD), conduct disorder (CD), depression, anxiety,
and learning disabilities [7, 12]. Furthermore, the symptoms
of ADHD among children and adolescents are associated
with a reduced subjective health-related quality of life [13,
14], increased accident-proneness [15], decreased educational attainment [16], increased disruption of family functioning [17], conflict-ridden relationships with peers [16],
and social stigmatisation [18]. Moreover, alongside the significant functional impairment and the broad impact of
ADHD on individuals and families, it is likely to incur a
high level of health-care related costs [19, 20]. Consequently,
it also has implications for health policy.
This study presents lifetime prevalences of parent-reported ADHD diagnoses from the second wave of the German Health Interview and Examination Survey for Children
and Adolescents (KiGGS Wave 2, 2014-2017). Furthermore,
it also describes time trends for a period of ten years by comparing data with the KiGGS baseline study (2003-2006).
Indicator
The German Health Interview and Examination Survey for
Children and Adolescents (KiGGS) is part of the health
monitoring system established at the Robert Koch Institute.
KiGGS includes repeated cross-sectional surveys of children and adolescents aged between 0 and 17 years (KiGGS
cross-sectional study). Both the KiGGS baseline study
(2003-2006) and KiGGS Wave 2 (2014-2017) were conducted as a combined examination and interview 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
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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 [21, 22].
The lifetime prevalence of ADHD was assessed for children and adolescents aged 3 to 17 years using parent-reported ADHD diagnoses given by a physician or a psychologist (see [23]). The results for the current lifetime prevalence
are based on data from 13,270 children and adolescents
(6,671 girls, 6,599 boys) between 3 and 17 years of age from
KiGGS Wave 2. Data from 13,487 children and adolescents
(6,736 girls, 6,751 boys) from the KiGGS baseline study
were used for comparison to analyse time trends. Prevalences of ADHD diagnoses are presented stratified by gender, age and socioeconomic status (SES, [24]).
The analyses were carried out using a weighting factor
that corrected for deviations within the sample from the
population structure with regard to age in years, gender,
federal state, German citizenship and the parents’ level of
education [25]. Results report lifetime prevalences stratified by gender, age, and SES with 95% confidence intervals
(95% CI). The p-values calculated for the analysis of time
trends are based on age-standardised prevalences (population on 31 December 2015). Differences were examined
using univariate logistic regression. A statistically significant difference between groups is assumed to have been
demonstrated where p-values are less than 0.05.
Results and discussion
Overall, 4.4% of children and adolescents between 3 and 17
years of age showed a parent-reported lifetime diagnosis of
ADHD given by a physician or psychologist for KiGGS
Wave 2 (2014-2017) (Table 1). For the KiGGS baseline study,
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Table 1
Prevalences for parent-reported ADHD*
diagnoses according to gender and age from
the KiGGS baseline study
(n=6,736 girls, n=6,751 boys) and
KiGGS Wave 2 (n=6,671 girls, n=6,599 boys)
Source: KiGGS baseline study (2003-2006),
KiGGS Wave 2 (2014-2017)
* ADHD = Attention deficit/hyperactivity disorder
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Girls
Boys
Age group
3-5 Years
6-8 Years
9-11 Years
12-14 Years
15-17 Years
Total (girls and boys)

KiGGS baseline study
(95 % CI)
%
1.9
(1.5-2.4)
8.5
(7.7-9.5)

%
2.3
6.5

KiGGS Wave 2
(95 % CI)
(1.9-2.8)
(5.7-7.3)

1.5
3.8
7.6
6.7
6.4
5.3

0.2
2.1
6.1
6.4
6.9
4.4

(0.1-0.7)
(1.5-2.9)
(4.9-7.5)
(5.3-7.6)
(5.8-8.2)
(3.9-4.9)

(1.0-2.3)
(3.1-4.7)
(6.4-8.9)
(5.6-7.9)
(5.4-7.7)
(4.8-5.8)

CI=confidence interval

4.4% of children and
adolescents between
3 and 17 years of age had
received a parent-reported
lifetime diagnosis of ADHD
from a physician or
psychologist at KiGGS Wave 2
(2014-2017).

the prevalence of age-adjusted lifetime ADHD diagnoses
was 5.3%. In contrast, a significant reduction in the prevalence of ADHD diagnoses of 0.9 percentage points (corresponding to about 17 % compared to the baseline value)
was identified from the data collected for KiGGS Wave 2.
A gender comparison showed a significant reduction in the
8

Percent

7
6
5

Figure 1
Prevalences for parent-reported
ADHD diagnoses* for 3- to 17-year-olds
according to socioeconomic status
(n=6,671 girls, n=6,599 boys)
Source: KiGGS Wave 2 (2014-2017)
* ADHD = Attention deficit/hyperactivity disorder
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number of ADHD diagnoses among boys. No significant
difference was observed for girls between both waves.
In comparison to the KiGGS baseline study, the results
suggest that the diagnostic gap between girls and boys may
be closing, however, the data show that boys are still diagnosed with ADHD twice as often as girls. Moreover, the
time trend demonstrates that lifetime ADHD diagnoses
significantly dropped among 3- to 5-year-olds and 6- to
8-year-olds. No valid findings about gender specific differences within age groups can be made due to the small
sample size within each group.
Children and adolescents living in socioeconomically
disadvantaged families are more frequently diagnosed with
ADHD compared to their peers from high SES families
(Figure 1). Previous results of the KiGGS baseline study and
KiGGS Wave 1 confirm distinctive differences between the
prevalence of ADHD diagnoses which are to the disadvantage of lower SES households [3].
Over the last decade, a continuous increase in media
reports and research, as well as the reported rise in the
44
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In contrast to the KiGGS
baseline study (2003-2006),
KiGGS Wave 2 showed a
significant reduction in the
prevalence of ADHD
diagnoses of about one
percentage point.

A reduction of parentreported ADHD diagnoses
was identified among boys
and 3- to 8-year old children.
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diagnostic prevalence of ADHD, have driven a broad debate
involving society, health policy, medical and psychological
health care professionals, and service providers in the
health system (see e.g. [26]).
This debate has resulted in the initiation of several measures related to health care policy and provision. One example is the directive issued by the Federal Joint Committee
(G-BA) for the modification of drug policies aimed at a
more restrictive prescription of psychostimulants (i.e.
methylphenidate) in the case of children and adolescents
with ADHD [27]. The directive reflects the concern about
the rate of prescriptions provided for stimulants as this
increased over several years. Subsequently, medical guidelines for the diagnostics and therapy of ADHD have also
been adapted (see [6]) and the Scientific Medical Societies
in Germany (AWMF) has recently (June 2018) published a
new version of its guidelines [28].
It cannot be ruled out that these changes may have led
to the introduction of a more restrictive diagnostic practice
in the case of ADHD. This assumption is supported by the
recent reduction in the lifetime prevalence of ADHD among
the youngest age groups, particularly as these were at the
focus of the debate and have continued to be so. Other
initiatives to promote children’s health at the federal level
have also been introduced. These include the German government’s strategy for the promotion of children’s health,
the promotion of the national centre for early support,
which began in 2007, and the medical check-up (U10) put
in place in 2006. However, the impact that they might have
had on the prevalence of ADHD diagnoses remains open.
The results show that boys are still diagnosed twice as
often with ADHD as girls. Boys are referred for treatment
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for ADHD more often and earlier as their behaviour tends
to be more disruptive (i.e. more hyperactive or impulsive)
than girls [29]. A previous study found that ADHD is almost
equally distributed between girls and boys when a higher
level of diagnostic recognition is placed on the inattentive
subtype and the less overt symptoms of ADHD which are
more commonly found among girls [30].
Conclusions about the accuracy of ADHD diagnoses,
whether these follow the guidelines, or the severity of the
disorder cannot be drawn from the parent-reported ADHD
diagnoses collected for the KiGGS study. Additionally, the
question as to whether the parents’ response behaviour
towards ADHD diagnoses might have been influenced by
the changing public and professional perception over the
last ten years remains open.
Overall, the study found a significant reduction in the
diagnostic prevalence of about one percentage point over
a period of ten years. Hence, it cannot be ruled out that
this reduction might be a consequence of a more restrictive diagnostic practice for ADHD. This explanation is currently supported by routine data gained from statutory
health insurers that report a small reduction in ADHD diagnoses [31].
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Accident injuries of children and adolescents in Germany.
Results of the cross-sectional KiGGS Wave 2 study and trends
Abstract
For children and adolescents, accidents represent an important health risk. Despite decreasing mortality rates, accidental
(unintended) injuries remain the most common cause of death for children over the age of one in Germany. Accident
injuries can cause considerable and lasting damage on health and development. The possible major implications as well
as the potential to prevent accident injuries underline the importance of accident prevention. The German Health Interview
and Examination Survey for Children and Adolescents (KiGGS) collects data on unintentional child injuries at regular
intervals. Results of the second follow-up survey (KiGGS Wave 2, 2014-2017) show that during the past twelve months
16.5% of children and adolescents aged between 1 and 17 received medical treatment following an accident. Boys suffer
injuries from accidents significantly more often than girls (18.6% vs. 14.3%). While the prevalences for older children
and adolescents tend to be higher, age generally has little impact on accident rates. Compared to the two previous waves
of KiGGS, the prevalences of accident injuries have remained stable.
ACCIDENT · INJURY · CHILDREN AND ADOLESCENTS · HEALTH MONITORING · KIGGS

Introduction
For children and adolescents, accident injuries represent
a considerable health risk. Despite decreasing mortality
rates, accident injuries remain the leading cause of death
for children aged one or older in Germany and Europe [1].
In 2015, 281 children and adolescents in Germany died in
accidents. 182 of these accident victims were aged under 15,
99 were adolescents aged between 15 and 17 (Code V01-X59
of the International Statistical Classification of Diseases
and Related Health Problems, 10th revision, ICD-10) [2].
Injuries, a substantial proportion of which are caused by
accidents, are among the most common reasons for children and adolescents seeking medical attention in
Journal of Health Monitoring 2018 3(3)

hospital. In 2016, 199,300 children up to the age of 15 and
48,000 adolescents aged 15 to 17 received treatment in hospital due to injury (ICD-10 S00-T98, excluding surgical
complications T80-T88). Depending on the age group, this
makes injuries the second most important or even the leading cause for hospital admissions at childhood and adolescent age (for children over the age of one) [3].
High treatment costs as well as temporary or permanent functional limitations, pain and loss of quality of life
explain the major public health relevance of accident prevention. According to the World Health Organization, most
unintentional and intentional injuries could be avoided [4].
However, preventing accident injuries requires detailed

This article has been corrected as of September 13, 2019 (see corrigendum, page 55)
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KiGGS Wave 2
Second follow-up to the German Health
Interview and Examination Survey for Children
and Adolescents
Data owner: Robert Koch Institute
Aim: Providing reliable information on health
status, health-related behaviour, living conditions, 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 municipalities 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
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information on accidents as well as on their determining
factors [5].
Germany has a heterogeneous data basis for accident
injuries. Data is systematically collected only for specific
fields of non-fatal accidents (school and road traffic accidents), but not for other fields like accidents at home or
during leisure time [6]. Up-to-date epidemiologic data is
important to identify and evaluate the most pressing fields
of action. In addition to official statistics and the routine
data provided by social insurance carriers, population surveys contribute to the description and analysis of accidents
[6]. Within the framework of recurrent questionnaire-based
surveys, the German Health Interview and Examination
Survey for Children and Adolescents (KiGGS) collects information on non-fatal accident injuries [7-9].
Indicator
KiGGS forms part of health monitoring at the Robert Koch
Institute and includes regular cross-sectional surveys on children and adolescents aged 0 to 17 that are representative of
the German population (KiGGS cross-sectional component).
After having carried out the baseline study as an interview
and examination survey between 2003 and 2006, and KiGGS
Wave 1 as an interview-based survey between 2009 and 2012,
KiGGS Wave 2 was implemented between 2014 and 2017 as
a combined interview and examination survey.
A detailed description of the methodology can be found
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 [10, 11].

FACT SHEET

KiGGS wave 2 surveyed accidents prevalence based on
data provided by parents or legal guardians from a questionnaire answered in writing. The relevant question was,
‘Has your child been treated by a doctor in the last 12
months due to an injury (e.g. following an accident, poisoning or violence)?’ They could answer either ‘Yes’ or ‘No’.
To differentiate between unintentional and intentional injuries, respondents answering ‘Yes’ were then asked: ‘Was/
were this/these injury/injuries or poisoning(s)…’ ‘… unintentional, as an accident?’ or ‘… result of violence during
a physical confrontation?’ For children older than three
years of age there was also the category of deliberate selfharm. For this article, the analysis only considers unintentional injuries.
The findings presented here are based on the data relating to 14,141 children and adolescents (7,082 girls, 7,059
boys) aged 1 to 17 with valid data on injuries for which they
received medical treatment. Infants were excluded to
ensure comparability with previous waves of KiGGS. This
age group was excluded from the KiGGS baseline study
and KiGGS Wave 1 due to the small number of cases that
prohibit a more in-depth analysis. For the most recent
KiGGS Wave 2, too, the number of reported accident injuries for children aged up to one year is small (n=13).
The results are presented as prevalences (frequencies)
and are stratified by gender, age and socioeconomic status.
Family socioeconomic status was measured through an
index based on the information parents provided on educational background, occupational status and income
situation (equivalised disposable income) [12].
The calculations were carried out using a weighting factor that corrects deviations within the sample from the
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Info box 1:
Injuries in official statistics
In Germany, official statistics record information on injuries according to the 10th revision
of the International Statistical Classification
of Diseases and Related Health Problems
(ICD-10).
Chapter XIX (S00 – T98) Injury, poisoning and
certain consequences from external causes
▶ The affected body region and type of injury is coded, no distinction is made between
intentional and unintentional injuries (accidents)
Chapter XX (V01–Y98) External causes of morbidity and mortality
▶ Possibility of differentiating between intentional and unintentional injuries (accidents),
is only used to code causes of death (cause of
death statistics)

Table 1
Prevalence of medically treated accident injuries
during the past twelve months according
to gender, age and socioeconomic status
(n=7,082 girls, n=7,059 boys)
Source: KiGGS Wave 2 (2014-2017)
Journal of Health Monitoring 2018 3(3)
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population structure with regard to age in years, gender,
federal state, German citizenship and the parents’ levels
of education (Microcensus 2013 [13]). P-values to demonstrate linear trends across the KiGGS survey waves were
calculated using univariate logistical regression and was
based moreover on age-standardised prevalences (as at
31 December 2015).
This article considers prevalences with 95% confidence
intervals (95% CI). A statistically significant difference
between groups is assumed to have been demonstrated
with p-values of less than 0.05.
Results and discussion
Over the past twelve months 16.5% of children and adolescents aged between 1 and 17 received medical treatment for
an accidental injury (Table 1). This is about one in six children. The proportion is higher for boys (18.6%) compared
to girls (14.3%). This difference is statistically significant.
Accident frequency tends to increase with age. Overall,
however, the differences between age groups are small. A
statistically significant difference is only evident between the
3 to 6 age group and the group of children and adolescents
above eleven years of age (Table 1). Injury frequency varies
by socio-economic status of families. Among adolescents
from the low status group, an accident injury tended to be
less frequently reported than among adolescents from the
other two status groups. The findings are significant in boys
across both status comparisons, while significant among
girls when comparing low and high status group.
A comparison of data from the most recent wave of
KiGGS and the previous KiGGS baseline study (2003-2006)
and KiGGS Wave 1 (2009-2012) shows that accident

prevalences and figures for age groups and genders have
remained fairly constant (data not shown). The finding that
boys more often are affected by accident injuries compared
to girls is evident in all three waves of KiGGS, which is
reflected in the official causes of death, hospital and road
accident statistics [1, 5, 7, 8].
In the previous waves of KiGGS, no correlation between
the frequency of accidental injuries (total) and family

Girls (total)
Age group
1-2 Years
3-6 Years
7-10 Years
11-13 Years
14-17 Years
Socioeconomic status
Low
Medium
High
Boys
Age group
1-2 Years
3-6 Years
7-10 Years
11-13 Years
14-17 Years
Socioeconomic status
Low
Medium
High
Total (girls and boys)

%
14.3

KiGGS Wave 2
(95% CI)
(13.2 – 15.4)

12.5
11.3
13.0
17.8
16.4

(9.0-17.1)
(9.5-13.5)
(11.2-15.0)
(15.2-20.7)
(14.3-18.7)

11.3
14.7
16.0
18.6

(8.6-14.7)
(13.4-16.0)
(14.0-18.1)
(17.4-19.8)

17.3
14.9
17.4
21.8
21.3

(13.2-22.4)
(12.7-17.3)
(15.4-19.7)
(19.0-24.8)
(18.9-24.1)

15.0
19.3
20.5
16.5

(12.4-18.2)
(17.8-20.9)
(18.2-23.1)
(15.7-17.3)

CI = confidence interval
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16.5% of children and
adolescents aged between
1 and 17 years received
medical treatment for
accident injuries during the
last twelve months.

Boys suffer injuries from
accidents significantly more
often than girls.

socioeconomic status was found [5, 7, 8]. Only road traffic
accidents surveyed in the KiGGS baseline study show a
marginal increase in injury rate for girls and boys from families with low socioeconomic status [7]. Regional studies
from Germany highlight this correlation for road traffic
accidents and scalding (see overview [7]). Further analyses
are necessary to explore the influence of the social situation on accident occurrence.
Fortunately, the number of children and adolescents
who suffer fatal accident injuries has been decreasing for
years in Germany [2], current KiGGS data nonetheless indicate that non-fatal accidents continue to represent a high
risk for the health of children and adolescents. The wide
implications of accident injuries and the potential to prevent them underline the importance of accident prevention.
Identifying particularly vulnerable population groups and
accident hotspots requires comprehensive information on
how injuries occur. The KiGGS study asks additional questions about the incident of injury such as the accident site
and products involved in causing the injury for example.
The corresponding data available from earlier KiGGS waves
reflect the lives and living environments of children and
adolescents, and facilitate a differentiated view of accident
locations and products involved [7-9]. KiGGS Wave 2 will
allow to update this information.
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Prevalence of underweight, overweight and obesity among children and adolescents in Germany

CONCEPTS & METHODS

Prevalence of underweight, overweight and obesity among
children and adolescents in Germany. KiGGS Wave 2 results
according to international reference systems
Abstract
In Germany, the reference system according to Kromeyer-Hauschild is usually used to define underweight, overweight
and obesity in children and adolescents. International classification systems to describe prevalence are the reference
systems of the World Health Organization (WHO) and the International Obesity Task Force (IOTF). This article reports
underweight, overweight and obesity prevalences among children and adolescents according to WHO and IOTF criteria
using data from the second wave of the German Health Interview and Examination Survey for Children and Adolescents
(KiGGS Wave 2, 2014-2017). According to the WHO reference system, the prevalence of underweight among 5- to
17-year-olds is 1.6%, the prevalence of overweight is 26.3% (including obesity) and the prevalence of obesity is 8.8%.
According to IOTF, the prevalence of underweight among 3- to 17-year-olds is 10.0%. The prevalence of overweight
(including obesity) is 19.3% and the prevalence of obesity is 4.7%. From a public health point of view, underweight as
an indicator of malnutrition plays a rather minor role in Germany. The prevalence of overweight according to WHO
is three quarters higher and one quarter higher according to IOTF than the national reference. When comparing the
international reference systems, the WHO prevalence is one third higher than IOTF prevalence. According to national
and international reference systems, no further increase in the prevalence of overweight and obesity is observed, but
the prevalence remain at a high level.
UNDERWEIGHT · OVERWEIGHT · OBESITY · INTERNATIONAL REFERENCE SYSTEMS · IOTF · WHO · HEALTH MONITORING

1. Introduction
Children with overweight and obesity are more likely to
have high blood pressure and disorders in lipid and glucose metabolism than children within the normal weight
range [1]. A high body mass index (BMI) in childhood and
adolescence is associated with a higher probability of type 2
Journal of Health Monitoring 2018 3(3)

diabetes, hypertension and cardiovascular disease in adulthood [2]. In addition, overweight and obesity among children and adolescents are associated with a significant
reduction in quality of life [3] and with a higher risk of bullying [4]. Underweight reflects an insufficient nutritional
status of children and is more prevalent in middle and
low-income countries. It affects the growth of children, has
56
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KiGGS Wave 2
Second follow-up to the German Health
Interview and Examination Survey for Children
and Adolescents
Data owner: Robert Koch Institute
Aim: Providing reliable information on health
status, health-related behaviour, living conditions, 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 municipalities 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
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negative implications on health at later stages in life and
is associated with a higher mortality risk [5]. Worldwide,
overweight and obesity as well as underweight are major
public health problems in childhood and adolescence.
Since the 1970s an increase in overweight and obesity preva
lences among children and adolescents has been observed
worldwide, a trend which as recently levelled off in high
income countries [7-9] (as in Germany [6]). At the same
time, the prevalence of underweight has decreased in most
regions of the world. Overall, between 1975 and 2016, the
increase in overweight and obesity prevalences was greater
(girls +5 percentage points, boys +7 percentage points)
than the decrease in the prevalence of underweight
(girls -1 percentage point, boys -3 percentage points) [7].
The definition of underweight, overweight and obesity
is based on the BMI, which is an established index. It is
calculated as body weight divided by the square of height
(kg/m2) and is therefore fairly easy to measure. Since the
ratio of body height and weight changes during childhood
and adolescence, there is no uniform cut-off for all age
groups for defining underweight, overweight and obesity.
The cut-off values for underweight, overweight and obesity in the age group up to 17 years are defined by per
centiles as many other parameters in childhood and adoles
cence (see info box). An individual BMI value is considered
relative to the BMI distribution in a defined group (reference population) taking into account age and gender. Thus
girls and boys with particularly high (or low) values are
evaluated in comparison to their peers. In Germany, categorisation is based on the Kromeyer-Hauschild et al. reference system [10, 11]. This defines a child with a BMI of
20 kg/m2 on its 7th birthday at the cut-off between over-
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weight and obesity. However, a twelve-year-old child with
a BMI of 20 kg/m2 would be of normal weight. For adults
cut-offs are defined differently. The underlying factor here
is the increased risk of diseases and higher mortality risks
linked for example to a BMI greater than 30 kg/m2. Adults
with a BMI of over 30 kg/m2 are classified as obese. For
children and adolescents, the most common international
reference systems to describe overweight and obesity, but
also underweight, are the reference systems of the World
Health Organization (WHO) [12, 13] as well as the International Obesity Task Force (IOTF) [14-16].
International reference systems not only allow comparisons of underweight, overweight and obesity prevalences
between different countries, but also observations over
time and thus a comparison of trends between countries.
In this article, prevalences for underweight, overweight and
obesity are calculated based on data from the second wave
of the German Health Interview and Examination Survey
for Children and Adolescents (KiGGS Wave 2) for the first
time according to the international reference systems of
the WHO and the IOTF. The results are discussed method
ologically and evaluated to allow a presentation in the
national and international context.
2. Methodology
2.1 Study design
KiGGS is part of the health monitoring system at the
Robert Koch Institute and includes repeated cross-sectional surveys of children and adolescents aged 0 to 17, which
are representative for Germany. The KiGGS baseline study
was conducted as an examination and interview survey
57
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Info box: Percentile curves
Percentiles describe the distribution of continuous variables such as body height, weight or BMI
within a reference population. This makes it possible to classify an individual value in the context
of age and gender during childhood and adolescence. A given percentile reading from a growth
curve indicates the percentage of children of the
same age and gender that are below this value.
P70

If the body weight of an 8-year-old girl is the 70th
percentile (P70), 70% of 8-year-old girls have a
lower body weight and 30% of girls of this age
have a higher body weight.

Prevalence of underweight, overweight and obesity among children and adolescents in Germany

(2003-2006). KiGGS Wave 2 took place between 2014 and
2017 as a combined health examination and interview survey. The concept and design of KiGGS are described in
detail elsewhere [17-20]. In brief, participants to be invited
were selected randomly from the official population registries in 167 cities and municipalities representative for Germany and already used in the baseline study. A number of
measures were taken to increase study participation and
to improve the sample composition [17, 21]. The examination program of KiGGS Wave 2 started with children at the
age of 3 years. 3,567 children and adolescents (1,801 girls,
1,766 boys) took part (participation rate 41.5%).
2.2 Underweight, overweight and obesity according to
different reference systems
In the examination part of KiGGS Wave 2, standardised
measurements of body weight and height were obtained.
BMI (kg/m2) was calculated from body weight and height.
Prevalences of underweight, overweight and obesity were
determined according to the Kromeyer-Hauschild reference
system, as well as the WHO and IOTF international reference systems.
According to the German reference system by KromeyerHauschild et al. [10, 11], children and adolescents are classified as underweight if their BMI value is below the 10th
percentile (see info box). Underweight thereby includes
severe underweight (below the 3rd percentile). A BMI value
above the 90th percentile is defined as overweight and BMI
values above the 97th percentile as obesity. Therefore, overweight is defined by including obesity. Under this statistical definition, 10% of children in the reference population

Journal of Health Monitoring 2018 3(3)
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are classified as underweight, 10% as overweight and 3%
as obese. The WHO and IOTF reference systems use other
reference populations and have determined different
percentiles to define cut-offs (Table 1 and Table 2).
The WHO reference system consists of the WHO growth
standard for younger children under five years of age [12]
and the WHO reference for children and adolescents aged
5 to 19 years [13]. The growth standard is based on crosssectional and longitudinal data collected in the Multi
Growth Reference Study (MGRS). MGRS is a populationbased study that was conducted between 1997 and 2003
in Brazil, Oman, Norway, Ghana, India and the US. Included
in the study were children (n=8,440) who were breastfed
for four months and lived in good socioeconomic conditions. For children under 5 years of age, the WHO growth
standard does not use BMI in relation to age to define
underweight, overweight and obesity, but rather body height
and body weight in relation to age, as well as the body
weight in relation to body height [12].
The WHO reference for children and adolescents aged
5 years and older is based on data from the US National
Center for Health Statistics, which were collected from
approximately 22,000 children, adolescents and young
adults aged 1 to 24 years between 1963 and 1975. For these
older children and adolescents, BMI provides the basis of
the reference system. For 19-year-olds, the cut-offs for overweight (BMI ≥ 25.0 kg/m2) and obesity (BMI ≥ 30.0 kg/m2)
are nearly the same as those for adults [13].
The WHO growth standard and the WHO reference
are based on age and gender-specific percentile curves
(see info box). The definition of cut-offs is expressed as
standard deviations (SD) from the median. SD values can
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also be rendered as percentiles, although this presentation is rather unusual for WHO cut-offs. For example, a
value of +2 SD corresponds to the 97.7th percentile. This
means that 97.7% of the values for children of the same
age and gender are below this value and 2.3% are above
(Table 1).
For children under five years of age, WHO uses three
different parameters to assess an excessively low body
weight or body height (Table 1). The first parameter is
weight-for-age, i.e. the distribution of body weight in relation to age. In this age group, WHO defines children as
underweight whose weight is below the P2.3 percentile.
Secondly, WHO considers stunting, a state of chronic
nutritional deficiency that impaired growth of body height.
Stunting is assessed by the parameter height-for-age, i.e.
body height in relation to age. Stunting is defined as a
height below percentile P2.3 (whereby the child looks ‘nor-

WHO category

Table 1
Definition of underweight, overweight and
obesity according to the WHO reference system
Source: WHO Multicentre Growth Reference
Study Group (2006) [12], de Onis et al. (2007) [13]
Journal of Health Monitoring 2018 3(3)

CONCEPTS & METHODS

Prevalence of underweight, overweight and obesity among children and adolescents in Germany

mal’ with regard to body height and weight, but is too small
for its biological age).
The third parameter is wasting and refers to the parameter weight-for-height, i.e. sets body weight in relation to
body height. In contrast to stunting, wasting indicates an
acute deficiency. It is defined as a body weight below percentile P2.3 compared to children of the same height. The
definitions of overweight and obesity for under-5-year-olds
also refer to body weight in relation to height (weight-forheight) and are defined as percentile P97.7 or percentile
P99.9, respectively [12].
For children and adolescents from 5 to 19 years of age,
WHO uses BMI in relation to age to define underweight,
overweight and obesity. Percentile P2.3 is defined as underweight, P0.13 as severe thinness, P84.0 as overweight and
P97.7 as obesity. Underweight includes all forms of thinness
and severe thinness, overweight is defined including obesity.

Parameter

Children under five years of age
Underweight
weight-for-age
Wasting
weight-for-height
Stunting
height-for-age
Overweight
weight-for-height
Obesity
weight-for-height
Children and adolescents 5 to 19 years of age
Severe thinness
BMI-for-age
Thinness
BMI-for-age
Overweight
BMI-for-age
Obesity
BMI-for-age

Cut-off as SD

Cut-off as percentile

< -2 SD
< -2 SD
< -2 SD
> +2 SD
> +3 SD

P2.3
P2.3
P2.3
P97.7
P99.9

< -3 SD
< -2 SD
> +1 SD
> +2 SD

P0.13
P2.3
P84.0
P97.7

WHO = World Health Organization, SD = standard deviation, P = percentile, BMI = body mass index
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Table 2
Definition of underweight, overweight and
obesity according to the IOTF reference system
Source: Cole & Lobstein (2012) [16]

Prevalence of underweight, overweight and obesity among children and adolescents in Germany

IOTF category
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BMI cut-off age 18 years and older

Equivalent percentile for girls/boys

< 16.0 kg/m
< 17.0 kg/m2
< 18.5 kg/m2
≥ 25.0 kg/m2
≥ 30.0 kg/m2
≥ 35.0 kg/m2

P0.7/P0.5
P3.7/P3.0
P16.5/P15.5
P89.3/P90.5
P98.6/98.9
P99.8 for both

Thinness Grade 3 (Severe thinness)
Thinness Grade 2 (Wasting)
Thinness Grade 1
Overweight
Obesity
Morbid obesity

2

IOTF = International Obesity Task Force, BMI = Body Mass Index, P = percentile

The IOFT reference system (Table 2) is based on data
from nationally representative cross-sectional surveys from
six countries (Brazil, the UK, Hong Kong, the Netherlands,
Singapore and the US) with more than 10,000 participants
aged 0 to 25 [14, 15]. Individual BMI values were modelled
for girls and boys aged 2 to 18 years and growth curves were
established. The cut-offs for determining underweight, overweight and obesity were not chosen as prescribed SD values or percentiles, but ‘bounded’ to adult cut-offs. For example, to define obesity at the age of 18 years the percentile
corresponds to the adult cut-off value of 30 kg/m², this was
rounded P99. For overweight this procedure yielded approximately the 90th percentile as cut-off – the percentile, which
is also used in other reference systems to define overweight
in childhood and adolescence. Overweight thereby includes
all subjects with obesity and morbid obesity. Underweight
includes all grades of thinness [16]. The IOTF reference
system is defined for the 2 to 18 age group.
2.3 Statistical analysis
The analyses are based on data from 3,561 participants
(1,799 girls and 1,762 boys) aged 3 to 17 years with valid
Journal of Health Monitoring 2018 3(3)

measurements of body height and weight. Six participants
were excluded due to missing values in body weight and/
or height. The results were stratified by gender and different age groups or cohorts and are presented as preva
lences with 95% confidence intervals (95% CI). A corresponding weighting factor was used in order to make
representative statements taking into account the regional structure, age (in years), gender, federal state (official
population as of 31 December 2015), German citizenship
(as of 31 December 2014) as well as parent levels of education according to the Comparative Analysis of Social
Mobility in Industrial Nations (CASMIN) [22] classification (Microcensus 2013 [23]).
All analyses were conducted with SAS 9.4 (SAS
Institute, Cary, NC, US) using the KiGGS Wave 2 data
(Version 09). Survey procedures for complex 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 [9].
A statistically significant difference between girls and
boys or between age cohorts is assumed when the corresponding p-value is smaller than 0.05.
60
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3. Results
Prevalences according to the WHO reference system
In the examination part of KiGGS Wave 2 children aged 3
years and older were included. Therefore, data on height
and weight for the age group under five years are only
available for 3- and 4-year-old children. The prevalence of
underweight according to the WHO reference system is
0.5% for this age group (Table 3). Wasting (low weight in
relation to height, see above) affects 0.3% of children. The
prevalence rate of stunting (low height in relation to age,
see above) is estimated at 1.7%. No statistically significant
differences were found between girls and boys. The preva
lence of overweight (including obesity) is 3.2%. Based on
this definition, significantly more girls (5.9%) are overweight than boys (0.7%). According to the WHO reference
system, 0.1% of children aged 3 to 4 years are obese.
As this age group comprises only two cohorts in KiGGS
Wave 2, the confidence intervals for these prevalences are
very broad. This indicates a great statistical uncertainty in
the results.
According to the WHO reference system for the age
group 5 to 17 years, a prevalence of 1.6% is determined for
Underweight

Journal of Health Monitoring 2018 3(3)

Total
Girls
Boys
p-value**

%
0.5
0.2
0.8
n. s.

(95% Cl)
(0.1-2.4)
(0.0-1.7)
(0.1-5.2)

underweight based on KiGGS Wave 2 data (Table 4). A
small proportion of adolescents is affected by severe thinness (0.3%). There are neither differences between girls
and boys, nor between the age groups. 26.3% of children
and adolescents are overweight (or obese) and 8.8% are
obese. In the age group 5 to 17 years, significantly more
boys than girls are affected by overweight or obesity. The
highest prevalences of overweight and obesity are found
in the age group 11 to 13 years (girls 29.3% and boys 35.6%),
while prevalences of obesity did not differ statistically
significantly between the age groups.
Prevalences according to the IOTF reference system
According to IOTF, the prevalence of underweight among
girls and boys aged 3 to 17 years is 10% (Table 5). In this
age group, severe thinness affects 1.5% of children and
adolescents. The prevalence of overweight (including
obesity) is 19.3%. Obesity prevalence is 4.7%. Morbid
obesity even affects 1.0% of girls and boys. There are no
statistically significant gender differences.
Among girls and boys, age has no statistically significant impact on the prevalence of underweight. The prevalence of overweight, obesity and morbid obesity increases

Wasting

weight-for-age < -2 SD weight-for-height < -2 SD

Table 3
Underweight, overweight and obesity according
to the WHO reference system for children
under five* years according to gender
(n=215 girls, n=221 boys)
Source: KiGGS Wave 2 (2014-2017)
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%
0.3
XX
0.7
---

(95% Cl)
(0.0-2.4)
XX
(0.0-4.6)

Stunting

Übergewicht

Adipositas

height-for-age < -2 SD weight-for-height > +2 SD weight-for-height > +3 SD

%
1.7
2.2
1.2
n. s.

(95% Cl)
(0.7-3.7)
(0.8-5.9)
(0.3-4.8)

%
3.2
5.9
0.7
0.0024

(95% Cl)
(1.7-6.1)
(2.9-11.7)
(0.2-3.0)

%
0.1
XX
0.3
---

(95% Cl)
(0.02-1.0)
XX
(0.0-2.1)

WHO = World Health Organization, CI = confidence interval, SD = standard deviation, n. s. = not significant
XX = no figures, --- = no p-value calculated, * KiGGS Wave 2 data available only for children aged three and four years, ** p-value for gender differences
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Table 4
Underweight, overweight and obesity according
to the WHO reference system for children
and adolescents aged 5 to 17 years
according to gender and age
Source: KiGGS Wave 2 (2014-2017)

According to the WHO
reference system, the
prevalence of underweight
among 5- to 17-year-olds
is 1.6%, the prevalence of
overweight is 26.3%
(including obesity) and
the prevalence
of obesity is 8.8%.

n

Total
5-10 Years
11-13 Years
14-17 Years
p-value*
Girls
5-10 Years
11-13 Years
14-17 Years
p-value*
Boys
5-10 Years
11-13 Years
14-17 Years
p-value*
p-value**

3,125
1,355
815
955
1,584
648
410
526
1,541
707
405
429

Severe thinness
BMI-for-age < -3 SD
%
0.3
0.1
0.7
0.3
n. s.
0.2
XX
0.9
XX
--0.3
0.1
0.4
0.5
n. s.
n. s.

(95% Cl)
(0.1-0.6)
(0.0-0.3)
(0.2-2.2)
(0.1-1.1)
(0.0-1.1)
XX
(0.2-4.7)
XX
(0.1-0.8)
(0.0-0.6)
(0.1-1.9)
(0.1-2.2)

Thinness
BMI-for-age < -2 SD

Overweight
BMI-for-age > +1 SD

Obesity
BMI-for-age > +2 SD

%
1.6
1.1
2.2
1.9
n. s.
1.1
0.6
2.6
0.7
0.0098
2.1
1.5
1.7
3.0
n. s.
n. s.

%
26.3
24.9
32.5
23.9
0.0033
23.6
21.3
29.3
22.7
n. s.
28.9
28.3
35.6
25.0
0.0308
0.0216

%
8.8
9.4
9.3
7.8
n. s.
6.7
7.4
6.3
5.9
n. s.
10.8
11.2
12.0
9.5
n. s.
0.0045

(95% Cl)
(1.1-2.2)
(0.6-1.8)
(1.2-3.8)
(1.1-3.5)
(0.6-1.9)
(0.2-1.5)
(1.1-6.1)
(0.3-1.6)
(1.4-3.1)
(0.8-2.8)
(0.9-3.4)
(1.5-5.9)

(95% Cl)
(24.2-28.5)
(22.0-28.1)
(28.0-37.5)
(20.8-27.3)
(20.8-26.5)
(17.5-25.7)
(23.6-35.6)
(18.4-27.5)
(25.6-32.4)
(23.8-33.2)
(29.1-42.8)
(20.4-30.3)

(95% Cl)
(7.5-10.3)
(7.4-11.8)
(6.7-12.6)
(5.8-10.4)
(5.2-8.6)
(5.0-10.9)
(3.6-10.9)
(3.7-9.3)
(8.8-13.3)
(8.2-15.1)
(8.0-17.7)
(6.5-13.7)

WHO = World Health Organization, BMI = body mass index, CI = confidence interval, SD = standard deviation, n. s. = not significant
XX = no entry, --- = no p-value calculated, * p for age group differences, ** p-value for gender differences

among girls and boys with increasing age. However, this
increase is only statistically significant among boys.
According to the IOTF definition, the prevalence of overweight is highest for the 11- to 13-year-old girls (23.9%) and
boys (28.4%). The highest prevalence of obesity is present
among 14- to 17-year-olds and is 5.7% among girls and 5.8%
among boys. The highest prevalence of morbid obesity is
also found in the age group 14 to 17 years.
4. Discussion
The aim of this article is to describe prevalences of underweight, overweight and obesity according to the international
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reference systems of WHO and the IOTF reference system
and to evaluate them in the international context. In Germany, this is made possible by nationwide data on body
height and weight of children and adolescents from KiGGS
Wave 2 (2014-2017).
Based on the national reference system commonly used
in Germany by Kromeyer-Hauschild et al. [10, 11], the current
results of KiGGS Wave 2 indicate that 15% of girls and boys
aged 3 to 17 years are affected by overweight, the prevalence
of obesity is 6% [6]. According to the WHO reference system
for the age group 5 to 17 years, 26% of children and adolescents are overweight and 9% obese. Using the IOTF reference
system 19% of 3- to-17-year-olds are overweight and 5% obese.
62

Journal of Health Monitoring

Table 5
Underweight, overweight and obesity according
to the IOTF reference system for children
and adolescents aged 3 to 17 years
according to gender and age
Source: KiGGS Wave 2 (2014-2017)

According to IOTF, the
prevalence of underweight
among 3- to 17-year-olds is
10.0%, the prevalence
of overweight (including
obesity) is 19.3% and the
prevalence of obesity is 4.7%.
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n

Total
3-6 Years
7-10 Years
11-13 Years
14-17 Years
p-value*
Girls
3-6 Years
7-10 Years
11-13 Years
14-17 Years
p-value*
Boys
3-6 Years
7-10 Years
11-13 Years
14-17 Years
p-value*

3,561
880
911
815
955
1,799
426
437
410
526
1,762
454
474
405
429

Severe thinness
(Grade 2/3)
BMI < 17,0 kg/m2

%
1.5
1.9
0.4
2.0
1.7
0.0460
1.5
1.6
0.6
2.6
1.6
n. s.
1.4
2.3
0.2
1.3
1.8
0.0404

(95% Cl)
(1.1-2.0)
(1.2-3.2)
(0.2-0.9)
(1.0-3.6)
(0.9-3.2)
(1.0-2.4)
(0.8-3.1)
(0.2-1.8)
(1.1-6.1)
(0.6-4.0)
(0.9-2.1)
(1.2-4.3)
(0.0-0.7)
(0.6-3.0)
(0.8-4.1)

Thinness
(Grade 1)
BMI < 18,5 kg/m2

%
10.0
12.4
10.4
8.1
8.8
n. s.
8.9
9.1
10.4
8.4
7.8
n. s.
11.0
15.4
10.5
7.9
9.7
n. s.

(95% Cl)
(8.8-11.4)
(9.9-15.3)
(8.1-13.3)
(6.1-10.8)
(6.5-11.7)
(7.3-10.9)
(6.7-12.4)
(7.0-15.2)
(5.6-12.3)
(5.1-11.9)
(9.2-13.0)
(11.3-20.7)
(7.3-14.9)
(5.4-11.4)
(6.5-14.2)

Overweight
BMI > 25,0 kg/m2

%
19.3
10.8
19.6
26.2
21.7
<0.0001
19.2
14.4
18.8
23.9
20.5
n. s.
19.4
7.4
20.4
28.4
22.8
<0.0001

(95% Cl)
(17.4-21.4)
(8.3-14.0)
(16.3-23.4)
(22.0-31.0)
(18.7-25.1)
(16.8-21.9)
(10.2-20.1)
(14.3-24.2)
(18.6-30.2)
(16.5-25.3)
(16.6-22.5)
(4.8-11.2)
(15.5-26.4)
(22.2-35.6)
(18.2-28.1)

Obesity
BMI > 30,0 kg/m2

%
4.7
1.8
5.3
5.9
5.8
0.0108
4.6
3.0
4.5
5.1
5.7
n. s.
4.8
0.7
6.0
6.7
5.8
0.0088

(95% Cl)
(3.8-5.7)
(1.0-3.4)
(3.5-7.8)
(3.8-9.1)
(4.1-8.1)
(3.5-6.0)
(1.4-6.1)
(2.7-7.4)
(2.6-9.8)
(3.6-9.1)
(3.5-6.4)
(0.2-2.4)
(3.4-10.2)
(3.7-11.9)
(3.6-9.3)

Morbid obesity
BMI > 35,0 kg/m2

%
1.0
0.3
0.5
1.1
2.0
0.0200
1.1
0.5
XX
0.8
2.7
--1.0
XX
1.0
1.5
1.4
---

(95% Cl)
(0.7-1.6)
(0.1-0.8)
(0.1-2.3)
(0.5-2.7)
(1.1-3.7)
(0.6-2.0)
(0.2-1.6)
XX
(0.1-4.7)
(1.2-6.0)
(0.5-1.8)
XX
(0.2-4.5)
(0.6-3.8)
(0.6-3.5)

IOTF = International Obesity Task Force, BMI = body mass index, CI = confidence interval, n. s. = not significant
XX = no entry, --- = no p-value calculated, * p-value for age group differences

The prevalence of overweight is thus three quarters
higher than the WHO reference and one quarter higher
according to IOTF compared to the national reference system. If the international reference systems are compared,
the prevalence according to WHO is one third higher than
according to IOTF. As for obesity, the prevalence is lower
under IOTF and higher under WHO compared to the
national reference system. Higher WHO prevalence estimates compared to IOTF were also found in other countries that conducted representative surveys [24, 25] and
Journal of Health Monitoring 2018 3(3)

non-representative regional cross-sectional studies [26, 27].
The reason for this is that cut-offs according to WHO from
five years onward are consistently lower than IOTF cut-offs.
However, the higher prevalences of overweight and obesity according to the WHO reference system apply only for
older children and adolescents. Among children under five
years, the WHO cut-offs for overweight are higher compared
to the IOTF reference system, and thus lead to lower
prevalences. This is due to the application of the WHO
growth standard for children under five years and the WHO
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reference for children and adolescents aged 5 to 19 years.
For children under five years, the WHO standard is derived
from a population presenting optimal growth. This approach
is based on the concept that under ideal conditions the average growth of a child is the same all over the world. It thus
differs significantly from the underlying study population of
WHO reference values for older children and adolescents,
which were generated exclusively on regional data from the
USA without taking into account other study populations
and the general health status.
Furthermore, there are differences in the definition of overweight and obesity and the choice of cut-offs (weight-forheight P97.7 or P99.9) for girls and boys aged under five years
compared to older children and adolescents (BMI-for-age
P84.0 or P97.7). Thus, not only does the WHO reference indicate a sharp increase in prevalences at the transition from
four to five years of age, but there are also significant differences between the WHO standard and the IOTF references
in the age group of children under five years of age. One reason for this is that that WHO does not want to categorise
young children too hastily as being either overweight or obese.
Although children and young people from different
population groups have similar growth patterns, the cut-offs
are set on varying percentiles. The classification of children
in comparison to their peers therefore differs between the
reference systems, and these differences influence prevalence estimates.
Despite various definitions of underweight, overweight
and obesity according to IOTF and WHO, absolute differences between countries regarding the prevalences of overweight and obesity presumably exist. Within Europe, for example, obesity prevalences in childhood and adolescence vary

CONCEPTS & METHODS

between 12% and 40% [28]. The WHO estimates published
for overweight and obesity in north-western Europe are however more or less in line with the KiGGS Wave 2 results according to WHO [7]. A direct comparison of KiGGS Wave 2 results
with prevalences of other countries is methodologically difficult. A publication that would allow a classification of KiGGS
data in a European context is in progress [29]. Comparisons
of prevalence across national borders remain complicated
because there is no internationally uniform and globally valid
reference system. However, it is at least possible to compare
prevalences in a reference system over time.
Limitations
Using prevalences according to WHO for children under
five years of age it is necessary to consider that KiGGS
Wave 2 only provides data for children aged over three years
and that prevalences for children under five years are therefore only calculated with the data of children aged three
and four years. For children and adolescents aged 5 to 17
measurements are available.
Moreover, it cannot be ruled out that prevalence estimates for obesity are biased, as adolescents and young
adults in extreme weight categories appear to be less willing to participate in surveys [30, 31].
Public health relevance
According to the WHO, underweight affects less than 2%
of children and adolescents in Germany. The WHO’s Nutrition Landscape Information System defines cut-off values
for the indicators underweight, wasting and stunting which
have major public health significance. An underweight
prevalence less than 10% and prevalence of stunting of
64
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less than 20% are considered low. A prevalence of wasting
of less than 5% is regarded acceptable. Wasting and stunting are among the WHO 100 core health indicators and
are regularly collected and reported to the WHO. They are
continuously monitored within the context of the Global
Nutrition Targets to improve the nutrition of mothers,
infants and young children. They provide concise information on the country’s health situation and contribute to
monitoring and evaluating the country’s priorities to
improve health care services [32]. In Germany, in comparison
to overweight and obesity, underweight plays a minor role
as an indicator of malnutrition from a public health perspective and is more frequently considered within the context of eating disorders. Overweight and in particular obesity are associated with long-term unfavourable health
outcomes. With its Global Action Plan for the Prevention
and Control of Non-Communicable Diseases (NCD), WHO
declared the goal to “halt the rise in obesity” by 2025 [33].
According to the national reference system, Germany has
achieved this target [6]. This also applies according to the
international reference systems. If the calculation of preva
lences in the KiGGS baseline study is adjusted to the age
range, age structure and weighting procedure of KiGGS
Wave 2, the prevalence of overweight according to IOTF
was 19.8% and for obesity 5.6% in the KiGGS baseline study
(2003-2006) and thus even slightly higher than currently
observed in KiGGS Wave 2 [34]. The application of WHO
references for the 5- to 17-year-olds provides the same result.
The prevalence of overweight according to WHO in the
KiGGS baseline study was, adapted to the current age and
weighting structure, 26.9% and the prevalence of obesity
was 9.3%.

CONCEPTS & METHODS

This indicates that the use of different reference systems
can lead to consistent results over time trends, even if the
absolute prevalences differ between reference systems. For
the comparison of trends between countries, it therefore
makes sense (but is not absolutely necessary) to use the
same reference systems. However, to compare prevalences
and absolute figures between countries, it is essential to
apply international classification systems [14]. Moreover, it
also makes sense to use international reference systems if
no national system is available.
In Germany, however, the national classification system
is the better option to indicate clinical needs, for example
regarding the therapeutic choices for those diagnosed as
under- or overweight. A systematic review has convincingly
demonstrated that using national reference data to categorise a high BMI and/or the corresponding percentile is more
suitable for diagnosing obesity than the assessment applying international reference systems [35]. Therefore, international classification systems are less suitable for clinical use,
as the underlying study populations are very heterogeneous.
Conclusion
Underweight, overweight and obesity can already lead to
health problems in early childhood, with consequences
which continue to progress into adulthood. The WHO target to halt the rise in obesity among children and adolescents has thus been achieved in Germany, but prevalences
remain at a high level. In this context, it is necessary to
describe the development of these indicators, which are
important from a public health perspective, and to contextualise them internationally, against the background of
methodological difficulties.
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Ad hoc surveys at the Robert Koch Institute
Abstract
The Robert Koch Institute (RKI) regularly conducts nationally representative cross-sectional studies (KiGGS, DEGS and
GEDA) as part of the nationwide health monitoring system. In addition to these health surveys, data is collected in
telephone interviews either on specific thematic fields (such as diabetes) or specific groups (such as medical staff) that
were not or only insufficiently covered by the larger health surveys. As they are flexible and fast, ad hoc surveys conducted
via telephone interviews can respond to specific epidemiological and health political questions. This article describes
the procedures applied in ad hoc telephone interview surveys, which were newly introduced as a standardised method
in 2017 and are applied by the Laboratory for Health Surveys at the RKI. The article presents the stages of project
management such as concept development, establishment of a concept for data protection, questionnaire development,
pre-test and field phase, calculation of weighting factors and provision of the final data set. The aim is to describe the
process and shed light on the standardised procedures, the reported quality indicators and the breadth of possible
scenarios of application.
TELEPHONE INTERVIEW · METHODOLOGIES · HEALTH MONITORING · QUALITY ASSURANCE · PROJECT MANAGEMENT

1. Introduction
The Robert Koch Institute (RKI) regularly conducts nationally representative cross-sectional studies as part of the
nationwide health monitoring system. These surveys include
the German Health Interview and Examination Survey for
Children and Adolescents (KiGGS) [1-3] as well as the German Health Interview and Examination Survey for Adults
(DEGS) [4]. As regards their content, the broad spectrum of
the data collected as well as preparation and implementation of data collection render them highly complex surveys
requiring lengthy preparatory work. For example, sampling
for these surveys through the official population registries
is highly time-consuming and therefore an additional factor
Journal of Health Monitoring 2018 3(3)

to consider. The planning, implementation and preparation
of such extensive surveys is usually a process which takes
several years. Often, however, new questions arise that cannot be mapped out by these large surveys or only in an insufficient way. This creates the need for additional telephone
interview surveys on specific issues (such as diabetes [5]) or
for interviews with particular groups of people (such as physi
cians). Flexible and most importantly fast, these ad hoc surveys provide information that complements examination
and interview surveys such as KiGGS and DEGS and on the
short-term produce information on health-related issues.
Ad hoc research is not a new approach at the RKI.
Between 2008 and 2014, in addition to KiGGS and DEGS,
the German Health Update (GEDA) regularly conducted
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The Robert Koch Institute
regularly plans ad hoc
telephone interview surveys
and supervises their
implementation.

health interviews [6-9]. From 2008 to 2010, GEDA telephone interview surveys took place in-house, and were outsourced 2012 for the first time.
The need to rapidly conduct surveys at the RKI has
increased continuously and as maintaining a permanent
and efficient in-house Call Center is not possible, an external market and social research institute (USUMA GmbH)
was commissioned in 2017, initially for a period of four
years. The contracted services include conducting pre-tests
and telephone interviews, quality assurance, data processing, provision of sets of data for analysis including weighting factors, as well as report compilation. Despite outsourcing the data collection, the RKI maintains significant
influence and monitors planning, quality assurance and
supervision as well as the training of interviewers. Table 1
provides an overview of the ad hoc surveys that have been
conducted since 2017.
Short name
KomPaS

Diabetes

Salmonella Kottbus

Table 1
Overview of ad hoc surveys conducted at the
Robert Koch Institute
Source: Own table
Journal of Health Monitoring 2018 3(3)
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Listeriosis
Nutrition Survey
TAMIA
IMIRA-Befragungsstudie

2. The course of the ad hoc surveys
At the early stage of the projects, the Laboratory for Health
Surveys (LfG) assists USUMA GmbH (the company contracted by the RKI) in developing a concept for data collection and thereby serves as a coordinating body and
intermediary point of contact. While project leaders are
responsible for the conceptual development of questionnaires, they may receive methodological support from the
LfG (for example regarding particular terms and their operationalisation in questionnaires). After the final instrument
for data collection has been developed, USUMA GmbH
programmes it into Voxco, a software programme for telephone interviews. In the run-up to the ad hoc survey, interviewers receive comprehensive training to familiarise
themselves with the aims of the project. During these
training sessions over several hours, project leaders, the

Title
Survey on Communication and Patient-safety

Survey period
12.06.2017-22.09.2017

Net number of participants (n)
5,053

Disease knowledge and information needs Diabetes mellitus

23.08.2017-30.11.2017

3,807 total (of these 1,479
people with diabetes)

Case control study of an outbreak of Salmonella
Kottbus

15.08.2017-19.08.2017

96

Case control study of an outbreak of Listeriosis
Nutrition survey
Telephone Survey on Vaccine Hesitancy among
Family Physicians in Germany

22.08.2017-26.08.2017
25.09.2017-14.11.2017
08.11.2017-10.01.2018

28
1,010
701

Improving Health Monitoring
in Migrant Populations - IMIRA Survey

15.01.2018- 31.05.2018

1,190
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Figure 1
The course of the ad hoc surveys
Source: Own diagram
Request

Questionnaire

The Robert Koch Institute
commissions an external
market and social research
institute with extensive
experience in data collection
to implement ad hoc surveys.

Pre-test and
fieldwork

End
of project

▶ Conceptualisation of the ad hoc survey by project leaders
▹ Provision of advice and forwarding to USUMA GmbH by the LfG
▶ Development of a data protection questionnaire by the project leaders
▹ Support from the LfG
▶ Conceptual development of a questionnaire by project leaders
▹ Advice from LfG and USUMA GmbH is possible
▶ Programming of the questionnaire in a CATI software by USUMA GmbH
▹ Testing by LfG and project leaders
▶ Training of interviewers by project leaders, LfG and USMA GmbH
▶ Pre-test (questionnaire is abbreviated where necessary, data structure checked)
▶ Start of fieldwork (supplementary quality assurance measures by the LfG: monitoring and supervision
▹ compliance with RKI quality standards)
▶ Provision of an anonymised survey data set in the agreed data format (for example Stata) by USUMA GmbH
▹ Simple processing of data and weighting by RKI standard procedures
▹ Simple data quality assurance by the LfG

Extension options
▶ More specific data set preparation
▶ Comprehensive data quality assurance
▶ Specific weighting procedures

LfG and the market and social research institute present
the planned ad hoc survey.
A pre-test before the actual fieldwork serves to detect
structural inconsistencies in data collection (for example
regarding the length of questionnaires, filtering, obviously
missing values regarding specific questions) and allows
the survey to be fine-tuned.
In ad hoc surveys, the amount of time spent on data
collection will vary depending on the research question,
design and the required number of participants. In most
cases, the fieldwork of ad hoc surveys will take between
Journal of Health Monitoring 2018 3(3)
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LfG = Laboratory for Health Surveys
CATI = Computer-Assisted Telephone Interviewing

one and three months to complete. During the entire fieldwork, the LfG provides supervision (of interviewers) and
quality assurance and thereby ensures the RKI’s standards
for data collection are complied with.
The market and social research institute records the collected data anonymously (the following section provides
further information on data protection). After finalising the
fieldwork, the RKI receives the anonymised data set including a methodology report. At this point, data collection for
the ad hoc survey is completed. The course of the ad hoc
surveys is shown in Figure 1.
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3. Data protection

One advantage to ad hoc
surveys is the capacity to
respond to urgent issues
in a fast and flexible way.
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Data protection in ad hoc surveys is based on the EU’s
General Data Protection Regulation (GDPR) and a voluntary commitment to the guidelines of the ADM (Arbeits
kreis Deutscher Markt- und Sozialforschungsinstitute) [10].
An important and fundamental aspect in all ad hoc surveys
is ensuring that the informed consent of all interviewees
has been obtained. All participants are informed at the start
of the telephone interview that their participation is voluntary, receive information about the aims of the survey and
data protection and are asked for their verbal consent. Further aspects of data protection measures in ad hoc surveys
include:
 The separation of personal data (such as telephone numbers) and survey data is strictly observed during data collection. Personal information (in particular telephone
numbers) are deleted after the survey is completed.
 Interviewers do not have access to survey data and are
barred from opening closed datasets.
 Contacting interviewees, managing schedules and the
interviews themselves are conducted using a specialised
computer software programme. The software minimises data entry mistakes and maximises data quality. Only
employees involved in process management and data
analysis have access to the pool of telephone numbers
of interviewees and survey data sheets.
 After finishing the ad hoc survey, USUMA GmbH provides the final data set in anonymised format to the RKI.
 Data is encoded and transferred via a cryptshare server
in line with RKI provisions and in accordance with data
protection regulations.

CONCEPTS & METHODS

The RKI’s data protection officer ensures that each ad
hoc survey complies with the generally applicable General
Data Protection Regulation (GDPR) as well as Germany’s
Federal Data Protection Act (BDSG-neu). To simplify the
processing of the required documentation, a data protection questionnaire developed specifically for ad hoc surveys
is applicable. For individual ad hoc surveys, clearance certificates from the ethics commission and the Federal Commissioner for Data Protection and Freedom of Information
are obtained.
4. Methodology
4.1 Design of sampling and data collection
Ad hoc surveys are carried out as computer-assisted telephone interviewing surveys (CATI). This allows for comparisons with previous telephone interview surveys that
have taken place within the context of health monitoring
(GEDA 2009, GEDA 2010 or GEDA 2012) [6-8]. In principle, the same also applies to the sampling procedure. For
statements on the German population in general, there are
only few practicable and efficient options for sampling [11].
One method is sampling through existing official registers
such as those held by official residency registries, or by
using a generated telephone sampling frame. It should be
noted that these concepts are both grounded on a two-step
registry sample. The only difference between these sampling procedures is the selected primary survey unit (for
example municipalities or types of municipalities). Another method is the ADM design for a personal face-to-face
interview. As Germany, however, does not have a complete
registry of all telephone numbers for personal use, the
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Figure 2
Visualisation of a dual frame sample;
all telephone numbers in the sampling frame,
including those that cannot be reached
Source: Own diagram
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When a person in a household of several people is contacted, an interviewee is randomly selected. Ad hoc surveys
thereby apply the Kish Selection Grid [16]. All potential
interviewees in any one household are equally likely to be
selected. The CATI software randomly selects the target
person and the selected target person is then identified
based on their recorded age and gender.

Mobile phone number

4.2 Call-back and sample management

While based on a single
methodology, depending on
the research question,
ad hoc surveys can be created
in a bespoke way.
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telephone sampling frame has to be generated first. The
Arbeitsgemeinschaft ADM-Telefonstichproben has filled
this gap by providing a sampling frame to member institutes. This generated sampling frame contains all private
households in Germany that can be reached by telephone.
For the ad hoc surveys, the ADM’s sampling system for
telephone surveys, which is based on a dual frame procedure (Figure 2) is applied. The procedure consists of using
two sets of numbers: the totality of mobile phone numbers
and the totality of landline numbers [12].
An additional practicable dual frame for selection is the
GESIS framework [13]. Except for a few minor differences
(the GESIS mobile phone sample for example is based on
a person-centred approach), it works in a very similar way.
Figure 2 is a schematic depiction of this approach. For dual
frame approaches, research currently recommends a
mobile phone proportion of at least 40% [14]. Only sampling from both mobile and landline telephone number
sets ensures an (almost) complete coverage of the population [15].

The provided sample is divided into tranches, i.e. the total
of telephone numbers generated is not used from the outset. The separation into tranches is aimed at minimising
the number of numbers used and maximising response
rates. Moreover, using tranches of telephone numbers
which have not yet been used has a positive impact on the
motivation of interviewers because they receive fresh numbers with every new tranche, which increases the likelihood
of a successful interview [17].
Each ad hoc survey pre-defines return call rules. These
rules are established based on the AAPOR standard (American Association of Public Opinion Research) [18]. Based
on the ADM recommendations, the maximum number of
contact attempts is limited to ten calls per number [19].
Furthermore, sample generation ensures an optimal processing of all telephone numbers and helps to achieve the
highest possible response rates. Making appointments
with a target person for example is awarded the highest
priority because the available surveys indicate that this
makes a successful interview most likely [17].
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4.3 Pre-test

After data collection,
researchers at the Robert
Koch Institute analyse the
data.

CONCEPTS & METHODS

Ad hoc surveys at the Robert Koch Institute

Before each ad hoc survey, a pre-test is conducted. In most
cases, the pre-test is a standard pre-test in the field [20].
When testing the survey instruments, the focus is on the
logical and structured use of filters, the overall design of
the questionnaire (e.g. nonresponse), content related duplications and the length of the questionnaire (the time
required for a successful interview). These aspects of the
quality of questionnaires are evaluated based on the pre-defined parameters of programming, filter application, frequency count, spread of missing values, time required for
each thematic block and feedback from interviewers and
interviewees. Generally, pre-test interviews take place ten
days before the main stage of the survey.

beforehand and are thoroughly supervised during the survey. USUMA GmbH ensures the supervision of interviewers. The company thereby receives support from and is
monitored by LfG (Figure 3).
The constant supervision of all interviewers serves to
maintain continuous data collection quality standards.
Quality assurance during the entire fieldwork is part of
supervision and as such organised by LfG. Quantitative
and qualitative methods aim to maintain data quality.
Quantitative quality assurance includes monitoring certain
process data (number of call attempts/interviews made,
refusals to grant interview/telephone appointments agreed)
for example. This serves chiefly to compare interviewers
and identify those requiring more support as part of the
qualitative measures for quality assurance being pursued.
One element of qualitative methods that is used to ensure

4.4 Fieldwork

Figure 3
Ad hoc survey quality assurance process
Source: Own diagram
Journal of Health Monitoring 2018 3(3)

Fieldwork here relates to data collection by telephone and
all the processes associated with it, i.e. the calls made by
interviewers, as well as measures of supervision and quality assurance [17]. Fieldwork is left largely in the hands of
USUMA GmbH. However, LfG has a quality assurance
function through monitoring the supervision and quality
assurance of interviewers at their workplace.
The number of interviewers working on individual ad
hoc surveys varies between 20 and 100. This mainly
depends on the time envisaged for fieldwork and the number of interviews that have to be conducted. To minimise
interviewer effects the group of interviewers should be as
heterogeneous as possible [21]. For reasons of quality assurance during the fieldwork, all interviewers receive training

Supervision/
QA USUMA

RKI
QA Standards

Supervision/
QA RKI
QA = Quality assurance
RKI = Robert Koch Institute
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data quality during the fieldwork is the monitoring of first
contact and interview situation of individual interviewers.
The aim is to continuously follow-up on the first contact
and interview situation of all interviewers during the fieldwork. This is achieved by using standardised quality assurance sheets, which are discussed in detail following supervision with the interviewers. Supervisors have this bank at
their disposal during the entire field phase allowing them
to judge the development potentials of interviewers during
the fieldwork. If quality assurance reveals a poor performance on the part of individual interviewers, they are
invited to participate in further training and where appropriate training in putting forward arguments [21]. Ultimately,
where these measures fail to deliver results interviewers
are excluded from making further calls.
4.5 Weighting
The ‘weighting’ of data from a random sample describes a
process by which the relative importance of data from individual target persons or groups in a sample is changed.
Frequently weighting factors are employed to project the
results of a survey for a random sample (as opposed to
the total population) in which target persons have the possibility to refuse answers. Weighting processes are differentiated between those that consider the potentially diverging probabilities with which individual target persons will
select an answer (design weighting) and procedures for
subsequent stratification and reducing non-response bias,
i.e. bias owing to the systematic non-participation by
different target population groups (calibration/post stratification). Weighting for telephone ad hoc surveys is
Journal of Health Monitoring 2018 3(3)
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developed in close co-operation between the RKI and the
institute commissioned. Design weighting is followed by
post stratification. Post stratification has primarily two
goals: to increase the precision of estimate values and to
reduce bias through non-response [15]. Weighting must be
adapted to each specific ad hoc survey because the underlying selection processes vary, the targeted subgroups differ as does the reason for weighting. Frequent sociodemographic markers used in weighting are nevertheless age,
gender, federal state and education.
4.6 Response rates
Response rates are an indicator of the degree to which a
specific target group has been reached. They serve as a
possible but not compelling quality indicator for a possible
bias of the sample through the systematic non-participation of particular target groups (non-response bias). For
every ad hoc survey, the response rate is calculated based
on the AAPOR standard [18]. This standard is favoured particularly in survey method research and guarantees comparability with other surveys worldwide (in particular ad
hoc surveys) [22]. The AAPOR standard allows the reporting of different response rates that are calculated using
similar but slightly modified formulas. One of the most
commonly used measures is response rate 3, RR3. This
rate was calculated for GEDA 2009, GEDA 2010 and GEDA
2012, rendering comparisons with these surveys. The
response rate 3 reflects the proportion of realised interviews in relation to all probable households of the total
population. For those telephone numbers that remain
unclear to the end of the fieldwork whether they belong to
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the population or not, an estimate of the proportion of
those that do belong to the population is made (eligibility
rate). This estimate is extracted from the data collected as
a proportion of eligible valid telephone numbers (respon
dents and non-respondents) to all numbers with a clear
status (valid and invalid telephone numbers) [23].
5. Discussion
The format of ad hoc surveys, as described in this article,
provides the RKI with tools to quickly and efficiently generate data and related information for scientific and/or
political debate. The structured processes ensure the efficient management of the respective surveys. The cornerstones are bindingly described in the framework agreement
allowing for fast and transparent communication with the
external service provider and ensuring that costs can be
estimated beforehand.
Yet it needs to be noted that each interview format has
its advantages and disadvantages. Temporal, economic,
practical and methodological dimensions are all contained
in the valuation standards [24]. Advantages of the telephone interview format consist of: a framework for selection, fast and up-to-date availability of data, relatively low
costs, the geographic spread of interviewees, the potential
to implement screening procedures (i.e. specific target
popoulations) and efficient quality management of interviewers and the data collected. These advantages come up
against certain disadvantages: the limited number of questions compared to surveys sent by post, the lack of possibilities for visual input to questions and a greater risk of
receiving biased results due to social desirability, avoidJournal of Health Monitoring 2018 3(3)
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ance behaviour, or more generally through interviewer
effect. Before any survey, these and other advantages and
disadvantages need to be weighed up and considered
within the context of the survey.
Telephone surveys, like all other forms of surveying, have
experienced a continuous decrease in response rates over
the last few years, even though this trend has petered off
recently [25]. This development entails risks due to bias for
the estimated parameters in the individual surveys. Survey
research, however, indicates that low response rates do not
necessarily translate into a bias of survey results (i.e. a rising non-response bias) [26].
Looking back at previous ad hoc surveys at the RKI,
numerous experiences have been gained. For example it
has become clear that already at the stage of questionnaire
design and programming providing advice is essential
because researchers have no or hardly any experience
regarding the telephone interview format. This is particularly important regarding the customisation of questionnaires and related processes. Field pre-tests also revealed
that the majority of implemented ad hoc surveys underestimated the true length of questionnaires. Together these
experiences provide the basis for a more precise estimation of the length of questionnaires in future. Prior to the
pre-testing of future ad hoc surveys the questions or indicators to be analysed using criteria (such as the number
of missing values, the required response time etc.) must
be clearly defined with the researchers working on questionnaire content. During the actual fieldwork, we will in
future strive to further intensify the supervision of interviewers. In the past, supervision has enhanced the quality
of data [21]. If the budget allows it, the aim is to increase
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the supervisor to interviewer ratio to one to ten, i.e. to have
one supervisor for every ten interviewers. It is conceivable
that qualitative quality assurance could be digitalised in
the form of online feedback questionnaires.
In the long-term, the increasing need for multi-mode or
mixed-mode surveys will necessitate an amplification of
the framework agreement. The methodological opportunities and limitations of telephone interview surveys will
therefore have to be constantly re-analysed and re-interpreted. The accumulated experience and networks of the
people working at LfG will be crucial to keeping the quality
of data collected at a constantly high level.
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