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New data for action. Data collection for KiGGS Wave 2 has been
completed
Abstract
The fieldwork of the second follow-up to the German Health Interview and Examination Survey for Children and
Adolescents (KiGGS) was completed in August 2017. KiGGS is part of the Robert Koch Institute’s Federal Health
Monitoring. The study consists of the KiGGS cross-sectional component (a nationally representative, periodic crosssectional survey of children and adolescents aged between 0 and 17) and the KiGGS cohort (the follow-up into
adulthood of participants who took part in the KiGGS baseline study). KiGGS collects data on health status, healthrelated behaviour, psychosocial risk and protective factors, health care and the living conditions of children and
adolescents in Germany.
The first interview and examination survey (the KiGGS baseline study; undertaken between 2003 and 2006; n=17,641;
age range: 0-17) was carried out in a total of 167 sample points in Germany. Physical examinations, laboratory
analyses of blood and urine samples and various physical tests were conducted with the participants and, in addition,
all parents and participants aged 11 or above were interviewed.
The first follow-up was conducted via telephone-based interviews (KiGGS Wave 1 2009-2012; n=11,992; age range:
6-24) and an additional sample was included (n=4,455; age range: 0-6). KiGGS Wave 2 (2014-2017) was conducted
as an interview and examination survey and consisted of a new, nationwide, representative cross-sectional sample
of 0- to 17-year-old children and adolescents in Germany, and the second KiGGS cohort follow-up.
The completion of the cross-sectional component of KiGGS Wave 2 means that the health of children and adolescents
in Germany can now be assessed using representative data gained from three study waves. Trends can therefore
be analysed over a period stretching to over ten years now.
As the data collected from participants of the KiGGS cohort can be individually linked across the various surveys,
in-depth analyses can be conducted for a period ranging from childhood to young adulthood and developmental
processes associated with physical and mental health and the associated risk and protective factors can be explored.
As such, KiGGS Wave 2 expands the resources available to health reporting, as well as policy planning and research,
with regard to assessing the health of children and adolescents in Germany.
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1. Background and objective
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 conducted as an examination
and interview survey
KiGGS cross-sectional study
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
Age range: 0 -17 years
Sample size: Approximately 15,000 participants
KiGGS cohort study
Sampling: Re-invitation of everyone who took
part in the KiGGS baseline study (2003-2006;
aged between 0 and 17 at that time) and who
was willing to participate in a follow-up
Age range: 10 -29 years
Sample size: Approximately 10,000 follow-up
participants
Survey period: September 2014 - August 2017
Modules: BELLA, EsKiMo, GerES, KiESEL,
MoMo
More information is available at
www.kiggs-studie.de/english
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Health monitoring was established at the Robert Koch
Institute (RKI) in 2008 [1, 2] to continuously monitor
the health of the population living in Germany from
birth to old age. Data is regularly collected for various
age groups on physical and mental health, psychosocial
risk and protective factors, health-related behaviour and
health care as well as on health-related living conditions.
The German Health Interview and Examination Survey
for Children and Adolescents (KiGGS) is the key source
of data for assessing the health of the next generation
[3, 4].
KiGGS involves the regular completion of cross-sectional surveys that are representative for the children
and adolescents living in Germany. At the same time,
the participants of the KiGGS baseline study are also
observed into adulthood as part of the KiGGS cohort.
The regular collection of representative cross-sectional
data enables estimates to be made of frequency (prevalence) rates for indicators of the health status of children and adolescents living in Germany who are aged
between 0 and 17. The KiGGS study also provides the
opportunity to analyse trends over time and links
between various aspects, such as risk factors and medical conditions. Furthermore, data from the KiGGS
cohort can be individually linked and therefore used to
map health developments over the course of a person’s
life and to analyse possible influencing factors. The transitional phases that occur within a person’s younger life
– such as between childhood and adolescence and
between adolescence and young adulthood – are par-
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ticularly interesting in this regard, as are the possible
causes and conditions that lead to changes in health.
The KiGGS data reflect differences in the health status and health-related behaviour of groups of children
and adolescents. Particular focus is placed on vulnerable groups in order to ensure that the results can be used
to improve health equity [5]. Moreover, the findings are
integrated into policy advice provided within the Federal
Health Reporting, are published in scientific publications,
and are made available to researchers as public use files,
which can be requested at the Robert Koch Institute for
scientific and non-commercial use.
The first KiGGS study was carried out between 2003
and 2006 as a combined examination and interview survey (the KiGGS baseline study) as a consequence of the
previously scarce and heterogeneous data on the health
of children and adolescents in Germany. It resulted in
data being collected from 17,641 children and adolescents aged between 0 and 17 at 167 sample points in
Germany (participation rate: 66.6%) [6]. In a new
approach, children from families with a migration background were included. In order to do so, a number of
different measures were taken. The aim was to reflect
the migrants’ distribution within the German population
[7, 8]. KiGGS was initiated as a cross-sectional study and
its breadth and depth remain unique in Germany. As a
result of this study, many questions about the health of
children and adolescents were able to be answered for
the first time and new hypotheses could be developed.
The first telephone-based follow-up survey (KiGGS
Wave 1) was undertaken between 2009 and 2012 with a
reduced and partly modified range of indicators on health
3
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KiGGS is conducted
within the Health Monitoring
system at the Robert Koch
Institute; it is the key source
of nationwide data on the
health of children and
adolescents in Germany.
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status and health-related behaviour [9, 10]. KiGGS
Wave 1 combined a cross-sectional and longitudinal
design [9]. Girls and boys who had taken part in the baseline survey and who had stated that they were willing to
take part in a follow-up (they were now aged between
6 and 24) were invited to participate again (first follow-up
of the KiGGS cohort: n=11,992; participation rate: 68.5%).
In addition, follow-up participants aged between 7 and
17 were also incorporated into the cross-sectional sample (n=7,913; participation rate: 72.9%). Furthermore, a
new sample covering 0-to 6-year-olds, which was drawn
from official population registers from the KiGGS baseline sample points (n=4,455; participation rate: 38.8%),
supplemented this population. In order to be able to
provide representative conclusions from this combined
cross-sectional sample, weighting factors were employed
to account for the varying readiness to participate in the
study and to ensure that the data reflect the current structure of the population in Germany [9].
Data collection for the second follow-up survey
(KiGGS Wave 2) was carried out between September
2014 and August 2017. This article describes the study
design, sample, survey methods as well as the study’s
content and the opportunities opened up by KiGGS
Wave 2 for further analysis.
2. Methodology
2.1 Study design and sampling
Two studies were combined within the framework provided by KiGGS Wave 2: 1) a nationwide representative
cross-sectional study of 0 to 17-year-old children and
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adolescents living in Germany; and, 2) the second follow-up of the KiGGS cohort. In line with the KiGGS baseline study, KiGGS Wave 2 was carried out as a combined
examination and interview survey. Whereas questionnaires were sent to all participants, examinations were
only carried out for a subpopulation (Figure 1).
In order to be able to provide up-to-date prevalence
estimates among children and adolescents aged between
0 and 17 with a primary residency in Germany, a new
sample, stratified for age was requested [11]. It was
sourced from addresses held by the official population
registers located in the 167 sample points of the baseline study. A randomly allocated subsample of 3-to
17-year-olds was invited to an examination and interview,
a further subsample of 0-to 17-year-olds was invited to
fill in a questionnaire only.
All participants of the KiGGS baseline study were
invited to take part in the follow-up of the KiGGS cohort,
irrespective of whether they had participated in KiGGS
Wave 1. However, only participants who had stated that
they were willing to be interviewed again, who could be
located, and still lived in the original sample point were
invited to an examination and interview for KiGGS
Wave 2. Potential follow-up participants who had moved
away from the original sample point were invited to an
interview only. People who did not wish to or could not
participate in the examination were asked to fill in the
questionnaire. Participants aged 18 or above who had
not yet participated by mid-May 2017, were contacted
again and given the opportunity to take part in an online
interview.

4

Figure 1
The design of the KiGGS study
Own diagram
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E + I = Examination + Interview
I = Interview only

The schematic presentation
does not represent the real
sample sizes

10 -29 years
6-24 years

E+I
0 -17 years

E+I

I
Follow-up
of the KiGGS cohort

I

2. follow-up
of the KiGGS cohort

0 -17 years

E+I

I

0 -6 years
Nationally
representative
cross-sectional study

Nationally
representative
cross-sectional study

New sample

2003-2006
KiGGS baseline study

2009-2012
KiGGS Wave 1

2014 − 2017
KiGGS Wave 2

Interview survey
(Telephone)

Examination and
interview survey

Year

Examination and
interview survey

2.2 Assessment methods and testing instruments

In order to conduct examinations for the study, three
study teams working in parallel visited 167 sample points
(Figure 2). The teams constructed temporary examinaJournal of Health Monitoring 2017 2(S3)

tion centres in rented rooms. In the temporary examination centre, the teams brought and built up their equipment. Each team consisted of a physician, two examiners
and an assistant at the reception. The team started by
providing information to parents and participants about
5
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the study’s context and content, data protection and the
individual scope of the examination. All examinations
were carried out by trained staff after written informed
consent had been provided and as long as there were no
reasons for exclusion or contraindications.
The examination routine varied depending on age and
whether the participant belonged to the cohort or the
cross-sectional study (Table 1). Various examinations
and tests were carried out, which are described more

Figure 2
Sample points of KiGGS Wave 2
Source: RKI
Journal of Health Monitoring 2017 2(S3)

Sample points
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detailed later in this article. A computer-assisted medical interview was used to ask questions about physician-diagnosed conditions. An interview was also conducted on the use of medication to gather data on the
(prescribed) medicines and food supplements that had
been taken over the last 7 days preceding the interview.
The participants brought their medication with them and
the central pharmaceutical number on the packaging
was scanned and recorded using the AmEDa drug identification database [12]. The vaccination records, which
the participants also brought with them, were copied so
that the information they contained could be entered
into a database at a later date. Blood and urine samples
were collected and analysed and serum and urine samples were stored for analysis at a later time only if further
informed consent had been provided to do so. An overview of the laboratory parameters that were analysed can
be found in Table 2.
KiGGS Wave 2 employed written, paper-based, age-adjusted questionnaires on health and nutrition. These
were provided to the parents, children, adolescents and
young adults (Table 1). The parents of participants aged
between 0 and 17 were asked to complete an age-adjusted questionnaire on health, and a questionnaire on
nutrition for participants aged between 3 and 10 years
of age. From the age of 11, the children, adolescents or
young adults themselves filled out age-specific variants
of a health questionnaire and a questionnaire on nutrition. A small number of cohort participants were 10 years
old during the invitation process. These participants
were treated in the same manner as 11 year olds. The
content of the medical interview was integrated into the
6

Table 1
Survey methods of KiGGS Wave 2

Cross-sectional study
0-2
years
Examination component
Measurement of height, weight and waist
Bioimpedance measurement
Ultrasound examination of carotid artery intima media thickness (CIMT)
Measurement of resting blood pressure and heart rate
Blood and urine samples
Language screening
Motor function tests
Cycle ergometer test (lactate measurement only age 14 and over)
Copy of vaccination record
Accelerometry
Interviews on medication (AmEDa, standardised recording of medicines and food
supplements [12])
Standardised computer-assisted medical interview
Interview component
Health questionnaire (version for parents)
Health questionnaire for participants
Food frequency questionnaire (version for parents)
Food frequency questionnaire for participants
Questionnaire on diseases (version for parents)
Questionnare on diseases for participants
*

Cohort study

3-10
years

11-17
years

10-17
years

18-29
years

X

X
14-17

X
X
3-5
4-10

X
X

X
14-17
14-17
X
X

X
X
X
X
X

X
X
X
X

X

X

X
X

X

X

X
X
X
X

X

X

X

X

X

X
X

X
X

X

X
X*

X
X*

X
X*

X
X*

Only participants who did not take part in the examination component (instead of the computer-assisted medical interview)

questionnaire on health for those who did not participate in the examination. The young adults belonging to
the KiGGS cohort were also offered an online variant of
the health questionnaire at a later date, as described earlier in this section (see 2.1).

Journal of Health Monitoring 2017 2(S3)
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No examination

Journal of Health Monitoring

2.3 Participant recruitment

Participant recruitment for KiGGS Wave 2 followed a
plan drawn up at the beginning of the study. The 167
sample points were visited systematically to avoid combining seasonal and regional effects as far as possible
[13]. Three sample points were visited at the same time.
The participants were divided into four subgroups
(‘cross-sectional examination and interview’, ‘cross7

Table 2
Laboratory parameters analysed
in KiGGS Wave 2
(from blood, serum or plasma,
unless stated otherwise)
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Cross-sectional study
0-2
3-10 11-17
years years years
Sodium, potassium, calcium, phosphate, alkaline phosphatase, total protein, creatinine,
liver enzymes, ferritin, hs-CRP, 25(OH)D, TSH, fT3, fT4, cholesterol, LDL and HDL
cholesterol, triglycerides, hepatitis B antibodies including anti-HBs and anti-HBc, HBs
antigen, hepatitis A antibodies, herpes simplex type 1 antibodies
Antibodies to herpes simplex type 2
Antibodies to Helicobacter pylori
Antibodies to hMPV and para-influenza
Allergic sensitisation to various allergens, total IgE
HbA1c
Antibodies to measles, mumps, chickenpox
Antibodies to rubella
Antibodies to human respiratory syncytial virus and various respiratory pathogens
Antibodies to influenza
Antibodies to Borreliosis
Antibodies to Toxoplasma gondii
Glucose, iodine, sodium, potassium and creatinine in urine
Only for female participants

X

No examination

Journal of Health Monitoring

8-10
X*
X

X

16-17
X
X*
X
X
X

Cohort study
10-17 18-29
years years
X

X

16-17
X

X
X

X
14-17
X

X
X
X

X
X
X
X
X

X
X

X

X

X

X

X

X

* On a subsample

Hs-CRP=high-sensitivity C-reactive protein, 25(OH)D=25-hydroxy vitamin D, TSH=thyroid stimulating hormone, fT3=free triiodothyronine, fT4=free thyroxine, LDL cholesterol=low density lipoprotein cholesterol, HDL cholesterol=high density lipoprotein cholesterol, anti-HBs=antibodies to the hepatitis B-surface antigen, anti-HBc=antibodies to the hepatitis C-antigen,
HBs antigen=hepatitis B surface antigen, hMPV=human metapneumovirus, Total IgE=immunoglobulin E, HbA1c=glycated haemoglobin

sectional interview’, ‘cohort examination and interview’
and ‘cohort interview’) and the invitations were normally sent out six weeks before examination (Figure 2).
Whereas invitations to minors were addressed to parents or guardians, potential participants aged 18 or
above received the invitation directly. People who did
not respond to the invitation received a reminder approximately two weeks after the initial invitation letter. If this
did not produce a response, the reminder was followed
up by a phone call or home visit.
Parents and adult participants who were only invited
to an interview received the questionnaires on paper
Journal of Health Monitoring 2017 2(S3)

together with their invitation, information brochure and
consent form. They were asked to return the completed
questionnaires to the RKI within two weeks. In the case
of children and adolescents aged 11 or above, the questionnaires were not sent out until the parents had provided written consent for an interview to be conducted
with a minor. The people invited to the examination
received their questionnaires together with a confirmation of their appointment as soon as a date had been
agreed upon by telephone. The participants were asked
to bring their completed questionnaires to the examination centres. Parents and young adults who had declined
8
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KiGGS Wave 2 was
conducted between 2014
and 2017 and is the second
follow-up to have been
carried out as an examination
and interview survey in line
with the initial KiGGS
baseline study.
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to participate in the study received a short non-responder
questionnaire so that basic information about socio-demographic and health-related characteristics could be
gathered. These data were used to compare participants
with non-participants in order to identify any systematic
differences between responders and non-responders.
After having received detailed information about the
study, all potential participants were asked to provide
their written informed consent; they either did so in the
examination centre or, in the case of participants who
were only surveyed via questionnaire, by post. Minors’
consent forms were signed by a parent or guardian; adolescents aged 14 or above signed their own forms but
had them countersigned by a parent or guardian; participants aged 18 or above signed the informed consent
themselves. As an expression of appreciation, the participants were provided with an age-appropriate incentive. Everyone who underwent an examination also
received a written medical report six to eight weeks later
detailing their test and laboratory results.
In line with the KiGGS baseline study, measures were
taken to integrate children and adolescents with a migration background into the new cross-sectional sample in
numbers that reflected the structure of the German population; measures were also put in place to encourage
KiGGS cohort participants with migration background
to further take part in the study [8]. This included
migrant-specific public relations in the sample points,
improving intercultural competence among staff with
direct contact to the participants, and – for potential
participants invited for the first time – the offer of having their invitation material, and, if applicable, the

CONCEPTS & METHODS

parents’ questionnaires, provided in English, Turkish,
Russian or Serbo-Croatian. A higher proportion of quality-neutral sample loss can be expected among children
and adolescents without German nationality (as invitations are more likely to be returned marked with
‘addressee no longer at given address’ or ‘address
unknown’) [14]. Therefore, participants with a nationality other than German were oversampled for the new
cross-sectional sample by a factor of 1.5.
2.4 Quality assurance

In order to guarantee a high level of quality during the
data collection phase of KiGGS Wave 2, a multi-stage
quality assurance system for fieldwork, laboratory analysis, and data entry, storage and processing was implemented. Detailed manuals stipulated the standard operating procedures (SOP) and the quality assurance
measures that were to be put in place at each step of the
process in all of these areas.
All actors involved in the study attended a comprehensive training programme explaining the guidelines
set out in the manuals before starting fieldwork. Follow-up training was regularly carried out during the data
collection phase as required. The examination and interview component, which was tailored to age range and
cross-sectional or cohort participation, was carried out
in an SOP-compliant, standardised manner. By participating in ring trials and other pre-determined quality
control measurements, which were undertaken before
the actual analyses took place. It was possible to ensure
a high quality laboratory testing by the RKI’s accredited
9
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KiGGS provides
information on health status,
health-related behaviour,
psychosocial risk and
protective factors, as well
as health care utilisation.
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Central Epidemiological Laboratory. In order to avoid
errors during data input, the highest possible level of
standardisation was carried out both when measurements and test results were gained in the study centres
as well as during data entry from the written questionnaires at the RKI. Among other factors, automated
checks were performed to identify incorrect, contradictory, and incomplete data. The questionnaires were produced as machine-readable forms that could be scanned,
validated and exported to a database at the RKI. Data
quality was continuously monitored by the RKI’s Epi
demiological Data Centre and Research Data Centre.
This included entering the data from a proportion of the
questionnaires twice. In addition, a large number of
further quality assurance measures are to be carried out
in the context of data processing before the data is to
be made available for scientific evaluation.
Finally, the implementation of the study was regularly
accompanied by internal and external quality assurance
mechanisms. The evaluations and recommendations
for action that this led to contributed to the optimisation
of processes, and further training for staff.

and corrects for deviations of the design-weighted
net sample from the German population using demographic statistics from 2014/2015 and levels of educational attainment in accordance with the CASMIN (Comparative Analysis of Social Mobility in Industrial Nations)
system of classification [15] obtained from the 2013
microcensus.
For the longitudinal component of KiGGS Wave 2 (the
KiGGS cohort), the weighting procedure also accounts
for differences in the study participants’ likelihood to
take part in the follow-up. As was the case with KiGGS
Wave 1 [9], the probability that a participant would take
part in a follow-up is estimated using a weighted logistic regression model with the probability of participating
in a follow-up as the target variable alongside other vari
ables from the baseline study (socio-demographic characteristics, health status and health-related behaviour)
as explanatory variables. This reduces the level of bias
in the study population caused by selective non-participation, at least as long as non-participation can be predicted by the data on socio-demographic and health-related indicators gathered for the KiGGS baseline study.

2.5 Weighting

2.6 The modular character of KiGGS Wave 2

A weighting factor was created to ensure that prevalence
estimates from the cross-sectional component of KiGGS
Wave 2 are nationally representative in terms of age and
gender distribution within the federal states, as well as
with regard to parental levels of education and nationality (‘German: Yes/No’). This weighting also accounts
for the different probabilities of participants taking part

The core survey of KiGGS Wave 2 described here is supplemented by five independent modules conducted as
subsamples of the core survey (Figure 3). Each module
consists of an in-depth study focused on a particular
theme; the data gathered for the modules can be linked
to the data from the KiGGS cross-sectional component
or the KiGGS cohort (see the articles on the BELLA,
10
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Modular structure of KiGGS Wave 2
Own diagram
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Environmental module (GerES)
Cross-sectional study
Subsample of KiGGS Wave 2
cross-sectional component
3-17 years of age

Nutrition module (EsKiMo)
Cross-sectional study
Subsample of KiGGS Wave 2
cross-sectional component
6-17 years of age

Children's nutrition module (KiESEL)
Cross-sectional study
Subsample of KiGGS Wave 2
cross-sectional component
6 months to 5 years of age

KiGGS Wave 2

KiGGS cross-sectional component: children and adolenscents
0-17 years of age

KiGGS cohort: former participants of the KiGGS baseline study
10-29 years of age

Motor performance and physical activity module (MoMo)

Cross-sectional study
Subsample of KiGGS Wave 2 cross-sectional component
7-17 years of age

Longtitudinal study: former MoMo participants
from the KiGGS baseline study and KiGGS Wave 1
10-29 years of age

Longtitudinal study: former BELLA participants
from the KiGGS baseline study and KiGGS Wave 1
10-29 years of age

EsKiMo, GerES, KiESEL and MoMo modules elsewhere
in this issue).

study. Participation in the study was voluntary. The participants and/or their parents or guardians were informed
about the study’s aims and content, as well as data protection, and provided their informed consent.

2.7 Data protection and ethics

All of the RKI surveys strictly observe the data protection
regulations set out in the German Federal Data Protection Act. The Hanover Medical School’s ethics committee assessed the ethical questions raised by KiGGS
Wave 2 and granted it ethical approval (No. 2275-2014).
The Federal Commissioner for Data Protection and Freedom of Information also had no reservations about the
Journal of Health Monitoring 2017 2(S3)

Mental health module (BELLA)

Cross-sectional study
Subsample of KiGGS Wave 2 cross-sectional component
4-17 years of age

3. Content and instruments of the survey
In KiGGS Wave 2, data on a wide spectrum of health-relevant topics that are related to specific phases of life
were collected from birth to childhood and from adolescence to young adulthood (Tables 3-7). The instruments
and methods that were applied were kept as constant
11
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trend analyses.
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as possible during the KiGGS waves, both in terms of
the identification of population-related trends in the
health situation of children and adolescents in Germany,
as well as to allow analyses of health-related developments over the course of a person’s life within the framework of the KiGGS cohort. KiGGS Wave 2 expanded the
study’s focus to adequately reflect recent developments
relevant to public health and to enable more differentiated analyses to be conducted. This includes the addition of an in-depth module as part of the KiGGS cohort
aimed at identifying family-related and health care factors associated with the development, progression and
impact of psychological disorders (especially ADHD),
obesity and allergic diseases (especially asthma).
3.1 Physical health

With regard to physical health the aim of the study is to
assess the development of individual diseases with a
high level of public health relevance, chronic disease in
general, and trends in physical risk factors among children and adolescents in Germany in a lifecourse perspective (for the content of the survey and the instruments it employs, see Table 1, Table 2, Table 3).
The prevalence, time trends and the consequences of
overweight and obesity are important parameters in child
and adolescent health. As such, everyone who participated in an examination had their body height, body
weight and waist circumference measured. In order to
provide a detailed analysis of obesity, these measurements gathered during KiGGS Wave 2 were supplemented by bioimpedance measurements to determine

CONCEPTS & METHODS

body composition (such as body fat percentage) in adolescents and young adults. As part of the in-depth KiGGS
cohort module on life-course developments of chronic
conditions such as obesity, data was gathered retrospectively on treatments that participants had undergone
due to physician-diagnosed obesity.
The measurements set out above were supplemented
by information on the period ranging from birth to adolescence. Unless this information was already known (as
was the case with cohort participants), the gestational
age, birth weight and size as well as parameters of pubertal maturation were recorded. A language screening test
was introduced in KiGGS Wave 2 that allows an evaluation of the language development of children aged
between 3 and 5 for the first time.
As a potentially modifiable cardiovascular risk factor
in childhood and adolescence, resting blood pressure
and heart measure were measured in a standardised
manner in line with the measurements of the baseline
study. In order to identify subclinical changes in the arterial walls (subclinical arteriosclerosis), carotid intima
media thickness (CIMT) was measured for the first time
using an ultrasound device. This was performed on
cohort participants aged 14 and older. Furthermore, urine
and blood samples were examined for known risk factors of cardiovascular diseases (such as disorders of
lipid and glucose metabolism).
The standardised computer-assisted medical interview
focused on selected physician-diagnosed diseases, time
of diagnosis and treatments. Participants who did not
take part in the examination part answered the questions
via a questionnaire. Additional disease-specific questions
12
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Table 3
Contents of interviews and instruments of
KiGGS Wave 2 to survey physical health

Cross-sectional study
0-2
3-10 11-17
years years years
Physical health
Participant provided information on height and weight A; Perception of own body B;
Weight and height of parents C; Weight and height of partner D; Treatment received for
diagnosed obesity E
Size and weight at birth, gestational age A; Birth by caesarean section B; Parameters of
pubertal maturation C
Subjective health (Minimal European Health Module, MEHM [45]) A; Self-reported
chronic disease (MEHM [45]) B; Functional limitations caused by health problems
(item from: Children with Special Health Care Needs (CSHCN) Screener [46]) C;
Disability D; Incapacity to work E; Visual and hearing impairment F
Questions concerning selected physician-diagnosed diseases/risk factors and their
treatment (included in the medical interview or the questionnaire on diseases): hay
fever, neurodermatitis, asthma, allergic contact dermatitis, heart disease, diabetes,
epilepsy, obstructive bronchitis, migraine A; Disorders of lipid metabolism, hypertension,
cancer B; Congenital malformations C
Asthma control (asthma control test [47]) A; Self-management of asthma, (self-efficiency
scale [48] B); In-depth aspects of asthma treatment C
Familial predisposition (biological parents): Allergies A; Diabetes B; Hypertension,
angina pectoris, myocardial infarction, stroke C; Cancer D
Accidents requiring medical treatment A; Vaccine-preventable childhood diseases B;
Infectious diseases C; Head and back ache D1; Other pain D2; Reproductive health E;
Sleep duration and sleep disorders (from 18 years of age, adapted from [49]) F;
Major Health Events G

AC

AB

Cohort study
10-17
18-29
years
years

ABC

ABC

ABCE

ABDE

AB

ABC

BC

B

C (from 7)
ABCDF

ABCDF

ABCDF

ABCD

ABCDE

AC

AC

AC

AB

AB

ABC

ABC

A

A

A

ABCD

ABCD

ABCF

A B C D1

A B C D1

A B D1 F G

A B D1 E F G

D2 F

D2 F

The questions were developed at the RKI unless stated otherwise.

were asked in the questionnaires on health; information
on the medical treatment received in these cases can be
gathered from the interviews on medication.
KiGGS also focuses on allergies and asthma, as well
as the course of these conditions throughout childhood
and adolescence. The survey method employed to obtain
the data in these cases – information provided by the
participants, and laboratory tests of their sensitivity to
selected allergens – has remained unchanged across age
Journal of Health Monitoring 2017 2(S3)

groups and survey periods. Therefore time trends can
be analysed. The lifecourse development of atopic diseases is also the subject of an in-depth module undertaken as part of the KiGGS cohort. KiGGS Wave 2, therefore, also covers not only factors associated with asthma
but also self-management of asthma, asthma control
and treatment aspects.
Urine and blood samples were analysed for thyroid
hormones, vitamin D and other laboratory parameters.
13
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Table 4
Contents of interviews and instruments of
KiGGS Wave 2 to survey mental health

Cross-sectional study
0-2
3-10
11-17
years
years
years
Mental health
Health-related quality of life (Kidscreen-10 [50] A; Kidscreen-27 [50] B; General health
survey (short form)-8, SF-8, [51, 52] C); Life -satisfaction (Personal
Wellbeing Index Adults, PWI-A [53]) D
Mental health problems in childhood and adolescence (Strengths and Differences
Questionnaire, SDQ [54, 55]) A; Diagnosed ADHD and treatment B; diagnoses of
mental disorders in childhood and adolescence C; Screening for eating disorders
(SCOFF Questionnaire [56]) D

Cohort study
10-17 18-29
years
years

A (from 7)

B

B

CD

AB

ABD

ABCD

BD

Preclinical symptoms (Mental Health Inventory-5, MHI-5 + Vitality Subscale
(SF-36) [51, 57]) A; Screening for depressive disorders and panic disorders (Patient
Health Questionnaire, PHQ-9 [58] and PHQ-D short version [59]) B; Diagnoses of
depression, anxiety disorders or other mental disorders in adulthood C
Treatment received for diagnosed mental disorders A; Family predisposition
(biological parents): mental illness B
Self-efficacy (Scale of General Self-efficacy, SWE [60], Personal resources [61],
Social support, Social Support Scale [62]) A; Personality (age 14 and over, Big Five
Inventory 10, BFI-10 [63]) B
Adverse experiences in childhood and adolescence: Traumatisation (Childhood
Trauma Questionnaire, CTQ [64]) A; Divorce/separation/death of a parent,
including dates B; Serious diseases/accidents in the family C; Mental disorders/
addiction/imprisonment of member of household, experience of war/terrorism/
political conflicts (adapted from [65]) D

ABC

A

AB

AB

AB

AB

BC

ABCD

The questions were developed at the RKI unless stated otherwise.

Further topics of the written questionnaire were self-reported chronic conditions and associated functional limitations, as well as family predispositions to allergies or
cardiovascular disease. Other issues included chronic
pain, accidents requiring treatment, and – for adult
cohort participants – sexual health. Adult cohort participants were also interviewed about any serious illnesses
or accidents that they or their parents had experienced.

Journal of Health Monitoring 2017 2(S3)

3.2 Mental health

Since the spectrum of diseases affecting children and
adolescents has shifted in the last few decades towards
chronic diseases and functional and mental disorders
[16], it is essential that population-based epidemiological studies also monitor the mental health of this age
group. The concept developed for the assessment of
mental health in childhood and adolescence and its
persistence into adulthood includes gathering data on
14
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The longitudinal component
– the KiGGS cohort –
provides information on
health-related developments
while taking into account
social and individual
influencing factors.
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subjective assessments of Health Related Quality of Life
(HRQoL), psychological disorders and symptoms of
mental disorders. In addition, data was also collected
on self-reported and parent-reported medical or psychotherapeutic diagnoses, as well as associated risk and
protective factors and aspects of health care. This data
was gathered using written questionnaires based on
tested, standardised instruments (Table 4).
In order to estimate current prevalence rates and to
provide up-to-date information on time trends among
psychopathological problems and mental disorders (e.g.
attention deficit/hyperactivity disorder ADHD or eating
disorders) as well as the subjective health of children
and adolescents in Germany, identical instruments were
used across all survey waves. The way in which psychosocial protective factors, such as self-efficacy, personal
resources, family environment and social support, were
surveyed as factors that positively influence health and
well-being also remained largely unchanged. Trend analyses of HRQoL, in contrast, are only possible between
KiGGS Wave 1 and KiGGS Wave 2, since the baseline
study employed a different survey instrument.
Since KiGGS Wave 1, screening instruments and medical and psychotherapeutic diagnoses have been used
to gather data from adults participating in the KiGGS
cohort on symptoms of depression and anxiety disorders. In addition, data was also collected for an in-depth
KiGGS Wave 2 module on the level of health care that
participants had received up to this point of time for
three selected mental disorders: ADHD, depression, and
anxiety disorders. These information was gathered retrospectively. In addition, the survey concept drawn up

CONCEPTS & METHODS

for the assessment of the mental health of participants
belonging to the KiGGS cohort was expanded to include
questionnaires on personality issues and a person’s
level of satisfaction with their life. Finally, data was also
gathered on mental disorders affecting the participants’
biological parents, participants’ experiences of discrimination and adverse or traumatic childhood experiences.
3.3 Health-related behaviour

Healthy behaviours are frequently established during
childhood and adolescence and extend into adulthood.
Therefore, the KiGGS study identifies different areas of
health-related behaviour using test procedures and
detailed survey elements (Table 1, Table 5). It also collects information on diet, physical and sporting activity
as well as the use of certain substances (such as tobacco or alcohol).
The nutritional behaviour of children, adolescents and
young adults was assessed as part of the core study of
KiGGS Wave 2 in line with the baseline study via
the Food Frequency Questionnaire (FFQ) [17]. The data
gathered via the FFQ enables key indicators of nutritionrelated behaviour to be mapped, including fruit and
vegetable consumption, and the consumption of
sugar-sweetened beverages. It also means that nutritional indices can be created such as on healthy nutrition among children and adolescents [18]. A more
in-depth study of nutritional behaviour is carried out as
part of the two modules on nutrition: KiESEL for children
between 6 months and 5 years of age, and EsKiMo for
children and young people between 6 and 17 years of age.
15
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Contents of interviews and instruments
of KiGGS Wave 2 to survey health-related
behavior
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Cross-sectional study
0-2
3-10
11-17
years
years
years
Health-related behaviour
Dietary habits (Food Frequency Questionnaire, FFQ [17]) A; Breastfeeding B; Detailed
information on early childhood nutrition C
Physical and sporting activity A; European Health Interview Survey – Physical Activity
Questionnaire, EHIS-PAQ [66-68]) B; Daily physical activity C

BC

AB

AB

A

A

A

AC

A

B

ABD

ABCD

ABCD

A

A

AB

A

Smoking: tobacco use/shisha A; Passive smoking B; Use of e-cigarettes C; Smoking
among friends D
Alcohol: harmful consumption and binge drinking (Alcohol Use Disorder Identifica
tion Test, AUDIT-C [69, 70]) A; Alcohol abuse (Brief Alcohol Screening Instrument for
Medical Care, BASIC [71]) B
Media usage A
Parental health-related behaviour: Sporting activity A; Current smoking B; Smoking in
the presence of a child C; Mother’s smoking during pregnancy and breastfeeding D

BCD

Cohort study
10-17 18-29
years
years

A

A

A

ABCD

ABCD

ABC

The questions were developed at the RKI unless stated otherwise.

Data was also gathered on breastfeeding and early childhood nutrition within the health questionnaire. As such,
trend analyses can be carried out on the proportion of
breastfed children and on the duration of breastfeeding
in Germany. In addition, the longitudinal design of the
KiGGS cohort can be used to investigate whether breastfeeding influences future health.
Physical activity behaviour was assessed using self-reported information on sports and exercise performed
during leisure time and in sports clubs as well as on daily
physical activity levels (compliance with the physical
activity recommendations of the World Health Organization, WHO) and active transportation. In addition,
physical activity was objectively measured among participants taking part in the longitudinal component using
an accelerometer. In order to assess motor skill performance, motoric tests (such as standing on one leg) were
Journal of Health Monitoring 2017 2(S3)

carried out with 4-to 10 year-old children and cardiorespiratory fitness was measured using a submaximal cycle
ergometer test for children and adolescents aged 11 or
above. Developments over time and trends in sporting
activity can be analysed over two or three KiGGS study
points, as can compliance with the WHO recommendations, and levels of motor skill performance and fitness.
With respect to substance use, temporal trends and individual trend analyses are possible for smoking among
young people and young adults as comparable instruments were used over three survey dates. As of KiGGS
Wave 1 questions about the frequency and number of
cigarettes smoked were asked as well as questions about
the use of water pipes (shisha pipes), and e-cigarettes.
In addition, all three KiGGS surveys included questions
about the participants’ exposure to passive smoking. In
the case of alcohol consumption, temporal developments
16
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Contents of interviews and instruments of
KiGGS Wave 2 to survey health care and
prevention
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Cross-sectional study
0-2
3-10
11-17
years
years
years
Health care and prevention
Utilisation of doctors, therapists, hospitals, ambulances A; Examinations for the
early detection of diseases (the so-called "U"-check-ups) B; Health insurance C
Operations A
Regularity of brushing teeth (adapted from [72]) A; Dental check-ups B; Orthodontic
treatment C
Health literacy (age 15 and over, Health literacy subindex [73]) A;
Early intervention (in line with [74]) B
Human papilloma virus (HPV) vaccination ; Reasons for non-vaccination A

ABC

ABC

ABC

Cohort study
10-17
18-29
years
years
ABC

ABC

B

A

A

A

AB

ABC

ABC

ABC

A

A

B

A

A

The questions were developed at the RKI unless stated otherwise.
Only for female participants

and trends in lifetime prevalence can be examined over
the three KiGGS survey waves. Trend and progression
analyses can be carried out with harmful levels of alcohol
consumption and binge drinking, using data from KiGGS
Wave 1 and Wave 2. Furthermore, the participants’ parents were questioned about their smoking habits and
levels of physical activity.
3.4 Health care and prevention

As data was collected in the same manner during the
various KiGGS waves, it can be used to study temporal
trends in various aspects of health care, including the
use of outpatient medical and therapeutic services, the
use of inpatient health care facilities in the last twelve
months, childhood and adolescent screening and dental check-ups.
The participants’ vaccination status – an important
preventive measure against infectious diseases – was
also recorded in line with the method used in the KiGGS
Journal of Health Monitoring 2017 2(S3)

baseline study. Once the vaccinations, as stated in the
participants’ vaccination records, had been entered into
a database, vaccination status was defined in accordance
with recommendations made by the Standing Committee on Immunisation (STIKO). The parents’ questionnaire also asked questions about why vaccinations had
not been carried out (if applicable). Serum samples were
used to check for the presence of antibodies against
vaccine-preventable diseases, such as measles, mumps,
rubella, chickenpox and hepatitis A and B.
Information on survey content and the instruments
can be taken from Table 6.
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3.5 Social, familial and environmental determinants of
health

Due to the importance of socio-economic status for the
health-related opportunities of children and adolescents,
it is particularly important to conduct a comprehensive
survey of a family’s social situation [19]. Therefore, stan
dardised questions were asked about parents’ income,
education and profession in order to determine a family’s socio-economic status. This involved the use of a
multidimensional index similar to that used for KiGGS
Wave 1 [20]. In the case of adolescents, data were also
collected on social factors such as the form of school
they attend, the type of school-leaving certificate they
have received or expect to receive and individual school
achievements. Parents of children up to 10 years of age
provided data on the duration and subjective assessment of the quality of care they receive outside of the
family. Adolescents aged 11 or above also provided a
subjective assessment of their family’s social status. As
with the parents, young adults belonging to the KiGGS
cohort answered questions about income, education
and occupation; but they also provided a subjective
assessment of their own social status. In addition, data
was gathered retrospectively about the educational or
occupational situation of this group for each year of a
participant’s life from the age of 15.
In order to provide for a more differentiated form of
data collection with regard to family background, the
parents and participants (aged 11 or above) were asked
to provide information about their current family form,
household composition, (parental) marital status, the
Journal of Health Monitoring 2017 2(S3)
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number and order of biological siblings. Additionally, the
atmosphere within their family was assessed by parents
and children (aged 11 or above). The survey concept
developed to gather data on familial influencing factors
was expanded for the KiGGS cohort by an in-depth study
about life in patchwork families, parenting style as well
as the personality, well-being and stress faced by the
parents as further psychosocial components of the family environment. Questions were also posed about critical events in a person’s life, such as separation from or
death of a parent and the exact dates that these events
occurred. Finally, where applicable, data was gathered
on when a participant had moved out of his or her parents’ home and about the participant’s partner.
The existence of a migration background was determined – as in previous surveys – using the data on the
country in which the participant or his or her parents
were born, and parental nationality [8, 21]. Data was also
gathered on the year of immigration, residence status,
the language spoken at home, and the specific group of
migrants that the person belonged to. This enables a
differentiated analysis to be conducted depending on a
one- or two-sided migration background [8], the length
of stay, the immigrant generation and a participants’
legal status.
With regard to environmental determinants of health,
KiGGS Wave 2 sought the participants’ consent to link
their current and previous addresses, including the
length of time that they had lived in a specific location,
to data about the condition of their (past) residential
environments, such as particulate matter concentration,
traffic noise, as well as how far they lived from health
18
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Contents of interviews and instruments of
KiGGS Wave 2 to survey social, family and
environmental determinants

CONCEPTS & METHODS

New data for action. Data collection for KiGGS Wave 2 has been completed

Cross-sectional study
0-2
3-10
11-17
years years
years
Social, family and environmental determinants of health
Basic information on participants (partly adapted from [75-77]): Age and gender A;
Current usual point of residence B; Usual point of residence aged 15 and born in
East Germany C; Household composition D; Education E; Training and professional
experience F; Occupation, household net income, employment situation G; Marital
status, partnership H; Unemployment I; Transition periods (moving out of parental
home, partnerships and family status changes, own children) J
Basic information on parents (adapted from [76, 77]): marital status, partnership,
education, occupation, household net income, employment situation A
Subjective social status [78-80] A
Family climate (Family Climate Scale [81]) A; Adopted parenting style (Zurich brief
questionnaire on parenting style, D-ZKE [82, 83]) B; Burden on parents (adapted from
[84]) C; Well-being and personality of the parents (Personal Wellbeing Index Adults,
PWI-A [53] and Big Five Inventory, BFI-10 [63]) D; Support from outside of the family
(adapted from [85]) E; Patchwork family (past) F
Living environment (size and type of home; humidity and mould; neighbourhood/
environment) A; Noise pollution B
Migration background (adapted from [8, 21]) A; Experiences of discrimination
(adapted from [86]) B

ABD

ABD

ABDE

Cohort study
10-17 18-29
years years
ABDE

ACDEF
GHIJ

A

A

A

A

A

A

A

AE

AE

ACE

ABCDF

F

AB

AB

AB

AB

AB

A

A

AB

AB

AB

The questions were developed at the RKI unless stated otherwise.

care facilities and green spaces. Questions were also
asked about the home environment and the neighbourhood, such as the opportunities that exist for exercise,
play and sport, but also about factors such as environmental pollution (e.g. noise).
An overview of survey content and the instruments
which assess social, familial and environmental determinants of health are given in Table 7.
4. Discussion and outlook
The tasks of the RKI as a national public health institute
include monitoring, protecting and improving the health
Journal of Health Monitoring 2017 2(S3)

of the population. The RKI uses a valid database to detect
health problems among the population at an early stage,
assess developments and problem areas, and identify
approaches to health promotion and disease prevention
in line with its mission statement ‘Recognition – Evaluation – Action’ [4]. The RKI uses a wide range of sources
for this purpose, including data from health insurance
companies, service providers, disease registers, reporting undertaken in accordance with the Protection against
Infection Act, official statistics (such as cause-of-death
statistics), and data from hospital statistics and regional epidemiological studies. However, there are still gaps
in the data, such as on social influencing factors and
19
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their associations with health status, health-related
behaviour and environmental influences. In particular,
healthy people who do not require any of the above-mentioned systems of care provision constitute the remaining ‘unchartered waters’ on the health indicator atlas.
The Health Monitoring system was established at the
RKI to fill in these gaps – it is financed by the RKI and
the Federal Ministry of Health (BMG) [1, 2, 22]. The
regular implementation of population-representative
health surveys in Germany that focus on the entire age
range within the population in Germany enables comprehensive assessments to be made of health at the
population level and of developing trends. Furthermore,
the regularly conducted representative KiGGS crosssectional surveys and the longitudinal component of the
KiGGS cohort provide an indispensable source of data
on children and adolescents.
Data was collected on a broad spectrum of health
indicators for the KiGGS baseline study (2003-2006)
using objective measurements, tests, laboratory analyses and supplementary representative surveys of children aged between 0 and 17 years living in Germany at
that time. The data enabled the creation of numerous
reference value tables, such as on laboratory parameters or anthropometric measurements and blood pressure levels [23, 24]. The results are highly relevant to
public health. For the first time population-based preva
lences of children’s accidents, allergies and bronchial
asthma, mental disorders and attention deficit/hyperactivity disorder (ADHD) could be assessed [25-28].
The strong increase in levels of obesity among adolescents since the 1980s, the rise in mental disorders,
Journal of Health Monitoring 2017 2(S3)
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insufficient levels of physical activity and an unhealthy
diet among certain risk groups of children and adolescents are particularly worrying [5, 29]. In addition, the
results showed the significant influence that a family’s
social situation can have on children’s and adolescents’
health [19, 30-32].
The results of KiGGS Wave 1 (2009-2012) demonstrated that the prevalence of frequently occurring
chronic health conditions in children and adolescents
[33-37] identified during the baseline remained largely
constant. However, the study also identified positive
developments. For example, a higher proportion of children had visited a paediatrician at least once in the previous year, which can be explained by the introduction
of new recommendations on vaccination and check-ups,
as well as a higher rate of participation in screenings [38].
The reduced smoking rates among teenagers and of
maternal smoking during pregnancy, as well as the lower
levels of passive smoke exposure among children and
adolescents during this period were also very welcome
and are demonstrative of the success of increased policy efforts to curb smoking and to improve the protection of non-smokers [39-41].
The results of the KiGGS study provide important
starting points for policy measures aimed at promoting
child health and improving medical care. The findings
of the KiGGS study led the RKI and the German Federal
Center for Health Education (BZgA) to joint recommendations for health promotion and disease prevention.
The resulting age-specific recommendations were
addressed in various policies and programmes including health policies [5, 42].
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The statutory provisions on examinations for the early
detection of diseases (“U” screening) enshrined within
the Act to Strengthen Health Promotion and Preventive
Health Care (Preventive Health Care Act, PrävG), which
came into force on 25 July 2015, provide a more recent
example of the practical implementation of findings from
the KiGGS study. The Preventative Health Care Act significantly expanded the scope for action in health promotion and disease prevention among children and adolescents in line with the challenges identified by KiGGS.
The study also constitutes an important source of data
for the evaluation of preventive measures. In addition
to the structures defined in the Preventive Health Care
Act and new institutions such as the National Prevention Conference and the Prevention Forum, it is essential to promote the sharing of experiences and networking between the numerous actors involved in the large
range of existing relevant activities. In order to do so,
the Federal Ministry of Health, together with the BZgA,
organised the ‘Forum for Promoting Health and Prevention for Children and Adolescents’ in Berlin on 22 Febru
ary 2017, and launched an exchange aimed at enabling
experts to anchor prevention and health promotion
among children and adolescents more strongly in their
respective fields and to strengthen these issues at the
practical level. In the long term, these activities are aimed
at establishing a platform on child and adolescent health
at the Federal Ministry of Health with the special focus
on disease prevention and health promotion.
The KiGGS results were also of central importance
during the review and expansion of the ‘Grow up healthy’
health goal: the study’s findings led to the incorporation
Journal of Health Monitoring 2017 2(S3)
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of new aspects such as vaccination, accident prevention
and mental health, and the goal now focuses more
strongly on equity in health [43]. The health goal ‘All
about birth’, which was adopted in 2017, is intended to
contribute towards ensuring healthy development in
later life by focusing on prenatal development and a
child’s first year of life [44]. The KiGGS data will also play
a major role in reviews of other health goals that are
applicable to children and adolescents.
A lot of interest has already been expressed in the latest KiGGS results: Are developments heading in the right
direction? Are the various efforts that are being undertaken in numerous areas of society to improve children’s
health bearing fruit? What has become of the participants
of the KiGGS cohort over the last eleven years?
The new representative cross-sectional component
in KiGGS Wave 2 for children and adolescents aged
between 0 and 17 currently living in Germany enables
studies on trends in health status, health-related be-
haviour and the uptake of health care services to be
updated. The follow-up of the people who participated
in the KiGGS baseline study (KiGGS cohort) opens up
the possibility of conducting genuine life-course research,
as it constitutes the first population-wide cohort study
in Germany that begins in childhood and adolescence.
Assuming that the foundations for good health in old
age are laid in childhood, the results should provide the
foundation for healthy aging.
The first publication of the selected results from
KiGGS Wave 2 is planned for March 2018. Evaluations
of the KiGGS data are to be published in stages in the
Journal of Health Monitoring as part of the RKI Federal
21
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Health Reporting. In addition to cross-sectional and
trend analyses, longitudinal analyses will be presented.
The June 2018 issue of the Journal will focus on health-related behaviour, with the September issue concentrating
on the physical and mental health of children and adolescents. Both issues will include analyses of social inequality in the respective subject areas. Complementary
and in-depth publications are also planned for other scientific journals. The interest shown in the new study is
reflected in the fact that the RKI’s research data centre
will be providing the data as a public use file. This should
ensure that the results of KiGGS Wave 2 provide an
important contribution to improving the health of children and adolescents in Germany.
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