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Abstract The BELLA study on
mental health and well-being in
children and adolescents is the
mental health module of the Ger-
man Health Interview and Exam-
ination Survey for Children and
Adolescents (KiGGS). The cross-
sectional KiGGS survey collected
comprehensive data on the health
status of 17,641 children and ado-
lescents, aged 0-17 years, living in
Germany. The survey included
physical examinations and tests,
questionnaires filled in by parents
and equivalent questionnaires for
children aged 11 years or older. A
computer-assisted personal inter-
view was conducted by study
physicians, and various laboratory
tests, e.g. on blood and urine
samples, were performed. The
longitudinal BELLA study col-
lected initial cross-sectional data
from a representative KiGGS sub-
sample of families with children
aged 7-17 years. Of the 4,199
randomly selected families invited
to participate in the BELLA study,
2,863 took part. A total of 48.5% of
the participating children and
adolescents were girls, 51.5% were
boys. Within the BELLA study,
trained interviewers conducted
standardised telephone interviews
with one parent and also the child,
if it was at least 11 years old.
Afterwards the families received

additional questionnaires. The
interviews and questionnaires in-
cluded various standardised and
ICD-10-oriented instruments
examining overall mental health
problems and associated burden,
depression, anxiety, attention def-
icit-/hyperactivity and conduct
disorders. Furthermore they cov-
ered a broad spectrum of aspects
related to mental health and well-
being, such as risk and protective
factors and health-related quality
of life. An analysis of the non-
responders showed that the fami-
lies who agreed to participate form
a representative sample with re-
spect to the German population.
The sample deviated only slightly
from the KiGGS sample structure
regarding socioeconomic status
and regarding parent-reported
mental health problems. No such
difference was observed for the
children’s self-reported mental
health. A weighting procedure was
applied to correct for deviations
from the sociodemographic and
socioeconomic structure of the
target population.
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Introduction

Mental health problems in children and adolescents
are an increasingly important issue. The results of
several studies indicate that a substantial number of
children and adolescents are affected. Furthermore,
mental health problems are associated with a strong
burden on the individual. Devoting greater attention
to the care of children and adolescents with mental
health problems is a key demand regarding child
public health [51, 52].

Nevertheless, a lack of data for Germany was
noticed concerning the prevalence of mental health
problems across different sociodemographic and
socioeconomic groups. Furthermore, little data was
available about major risk and resilience factors as
well as the access to health care of those affected.
Against this background, the BELLA study was initi-
ated in order to provide detailed information
regarding mental and subjective health in children
and adolescents in Germany. The BELLA study is the
module on mental health within the German Health
Interview and Examination Survey of Children and
Adolescents (KiGGS), which for the first time pre-
cisely assessed the health status of young people in
Germany on the basis of a representative population
sample.

Objectives

The German Health Interview and Examination Sur-
vey of Children and Adolescents (KiGGS), conducted
by the Robert Koch-Institute, aimed to obtain gen-
eralisable data on the health status and situation of
children and adolescents aged 0-17 years [29]. In
order to provide relevant information for prevention
and intervention planning purposes, information was
collected on somatic as well as mental health, while at
the same time examining living conditions as well as
health-related behaviours and health care utilisation.

The aim of the BELLA study [36], as the mental
health module within the KiGGS study, was to acquire
deeper insights into the mental health situation of
children and adolescents in Germany between the
ages of 7 and 17. One of the main targets was to
estimate prevalence rates of overall mental health
problems and specific disorders, as well as deter-
mining their effects on daily functioning and well-
being. A further important aim of the module was to
examine various individual, familial and social risk
and protective factors, which are discussed as
potential determinants of mental health and quality of
life [3, 31]. This detailed knowledge about the
occurrence, determinants and consequences of mental

health problems, as well as information on the health-
care situation of the children concerned, was intended
to provide a scientific basis for planning mental
health-related prevention measures and for identify-
ing target groups for interventions.

Study design: the modular connection between
KiGGS and BELLA

The BELLA study is one of four modules connected to
the German Health Interview and Examination Survey
of Children and Adolescents (KiGGS), which was
conducted by the Robert Koch-Institute in coopera-
tion with national and international experts in the
field of paediatrics, survey methods, psychology,
prevention and public health. The KiGGS study was
designed as a cross-sectional study, collecting data
over a period of 3 years, between May 19th 2003 and
May 6th 2006, and financed by the Federal Ministry of
Health (BMG), the Federal Ministry of Education and
Research (BMBF) and the Robert Koch-Institute [29].
However, in order to minimise the burden on indi-
vidual participants, it was not feasible to collect suf-
ficiently detailed data regarding all health issues of
interest. It was therefore decided to establish addi-
tional modules which would examine specific health
issues in more detail and which would be carried out
on representative subpopulations of the core survey
[28]. In addition to the BELLA study on mental
health, other modules dealt with physical perfor-
mance, environmental burdens and nutrition (Fig. 1).
All modules were conceptualised and financed by
external partners [27]. The BELLA study was financed
by the German Science Foundation (C.D. Founda-
tion).

This modular structure of the KiGGS core survey
meant that the available resources could be utilised
very effectively. The modular studies, such as BELLA,
were able to use the information already collected in
the core survey and thus avoid redundant data col-
lection. In order to prevent putting to great a strain on
the participants, children were not meant to partici-
pate in more than one additional module.

The BELLA module is a cross-sectional study with
a longitudinal 2-year follow-up. The data for the first
measurement point of the BELLA study was collected
immediately following the KiGGS examination. Data
collection was therefore carried out between May 2003
and June 2006. For the two follow-up measurements
for the BELLA study, the families were approached
again 1 and 2 years after the first data collection. The
second round of data collection was therefore con-
ducted between May 2004 and June 2007, and a third
round between May 2005 and June 2008. Long-term
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Fig. 1 The modular structure of the
KiGGS study

Motor Activity Module (MoMo)
Objectives: To assess motor fitness and
physical activity in children and adolescents, to
compare results with existing reference values, to
calculate new reference values, to appraise
differences and developments.
Population: Subsample of KiGGS participants,
aged 4-17 years, 4529 individuals.

Environmental Module (KUS)

Objectives: To identify and quantify
environmental determinants of health
in children and adolescents.
Population: Subsample of KiGGS
participants, aged 3-14 years, 1790
individuals.

KiGGS Core Survey
Objectives: To obtain the main indicators
of physical and mental health, risk
factors, health service utilisation,
health-relevant behaviour and living
conditions in children and adolescents.
Population: Respresentative sample of
17 641 children and adolescents
(8656 girls, 8985 boys), aged 0-17 years, in
167 communities.
1
| I

Nutrition Module (EsKiMo)

Objectives: To obtain data on
food consumption and nutritional
behaviour in children & adolescents.

Population: Subsample of KiGGS
participants, aged 6-17 years, 2506
individuals.

Mental Health Module (BELLA)

Objectives: To obtain data on mental health
problems in children and adolescents, to identify
determinants of mental health in different phases
of development.

Population: Subsample of KiGGS participants,
aged 7-17 years, 2863 individuals.

data from this BELLA cohort will provide a deeper
understanding of the development of mental health
problems and can support causal interpretations
regarding risk and protective factors.

Sampling
Sample recruitment

Since the participants of the KiGGS survey served as
the basis for the BELLA study recruitment, the sample
selection for the KiGGS survey will be briefly outlined
below. A detailed description of the KiGGS sampling
procedure has been published elsewhere [29]. The
target study population in the KiGGS survey consisted
of children and adolescents living in the Federal
Republic of Germany, whose main residence is listed
in the official registers of residents of the local resi-
dents’ registration offices. The study participants,
children and adolescents aged 0-17 years, were
selected using a stratified multi-stage probability
sample.

Sample selection was performed in two steps: in
the first step, the sample points were selected (a total
of 167 sample points from all the communities in
Germany). A stratified sample selection was con-
ducted on the basis of Federal States and community
types. In order to obtain results of comparable accu-
racy using representative samples from East and West

Germany, more sample points were drawn in the
former German Democratic Republic (‘East Ger-
many’) than would have actually been necessary to
represent the population size. In the second step, 24
personal addresses were drawn for each age group at
each sample point using the local residents’ registry.
Depending on the size of the community, eight, nine
or ten children and adolescents were selected in each
age group, resulting in a total of 144, 162, or 180
subjects being invited to the examination centre at
each regional sample point [25].

Since the BELLA study focused on a population of
children and adolescents between the ages of 7 and 17,
only families with children in this age range were
considered for participation. A random sample of
4,199 families who participated in the KiGGS survey
and had children between the ages of 7 and 17 was
invited to take part in the BELLA study during their
visit to the KiGGS examination centre. If they agreed
to take part, the families received basic information
about the BELLA study and were also asked to con-
sent in writing to being contacted again by the study
team at a time of their choice.

Sample participants

A total of 26,899 children and adolescents were
randomly selected from the local residents’ registries
at the 167 sample points (Fig.2), and invited to
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Fig. 2 Sample points of the German
Health Interview and Examination
Survey of Children and Adolescents
(KiGGS) and the BELLA study (taken
from Kamtsiuris et al. [25])

participate in the KiGGS study (unadjusted base
gross sample). On account of resident alien over-
sampling, an additional 1,400 study subjects were
selected and invited to participate, resulting in a total
of 28,299 invitations being sent out. Of these 28,299
study subjects invited to participate in the core
survey (KiGGS), 1,512 (5.3%) were later classified as
quality-neutral drop-outs (QND). In the sample
without resident alien oversampling, the proportion
of quality-neutral drop-outs was only 4.8% (1,297/
26,899). Of the 28,299 families, a total of 17,641 took
part (including 585 from the resident alien booster
sample) (Table 1). This corresponds to a response
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rate of 66.6%. It should be pointed out, however,
that the response rates varied greatly depending
on the location of the sample point: in Nuremberg
and Kassel the response rate was as low as 52%,
whereas in Rothenbach in Allgdu and Wittenberge it
was as high as 83% [25]. Detailed information on the
33.5% non-responders (n = 9,146) will be provided
below.

For the BELLA study, 4,199 families with children
between the ages of 7 and 17 were randomly selected
and invited to participate. A total of 70% (n = 2,942)
of them gave their consent. A total of 97% (n = 2,863)
of those who agreed to participate, actually took part
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Table 1 Number of participants in the German Health Interview and Exami-
nation Survey of Children and Adolescents (KiGGS) according to age and gender
(modified from Kamtsiuris et al. [25])

Age in years Boys (n) Girls (n) Total (N)
0 480 455 935
1 457 468 925
2 479 466 945
3 461 473 934
4 480 502 982
5 493 460 953
6 516 490 1,006
7 528 498 1,026
8 516 521 1,037
9 547 520 1,067
10 536 482 1,018
1 539 519 1,058
12 513 495 1,008
13 536 474 1,010
14 537 466 1,003
15 505 465 970
16 451 454 905
17 4 448 859
0-17 8,985 8,656 17,641

in the BELLA study. The BELLA sample is uniformly
distributed with respect to the age and gender of the
participants: At the time of the visit at the KiGGS
examination centre 1,142 families had children be-
tween the ages of 7 and 10, 780 families had children
aged 11 to 13, and 941 families had children between
the ages of 14 and 17. At the time of the additional
BELLA data colletion 1,133 children were aged 7 to 10,
777 were aged 11 to 13, and 953 were aged 14 to 17
(unweighted data). A total of 48.5% of the partici-
pating children and adolescents were girls, 51.5%
were boys (Table 2). Since it was not possible to
collect data in different languages, the families with a
migratory background cannot be treated as being
representative of migrant families living in Germany.

Non-response analysis

A total of 9,146 families (600 of which resulted from
resident alien oversampling) did not participate in the
KiGGS study (=non-responders) [25]. There were
various reasons for non-participation, the most fre-
quent being the failure of the non-responders to
appear at the appointed time (6.0% of the adjusted
gross sample). A total of 5.7% of the families did not
participate because the child did not wish to or was
afraid of the examination. In 4.2% of the cases, the
parents were not interested in participating in the
study. Further reasons for not participating were lack
of time (3.2%), health reasons (2.5%), no time avail-
able for an appointment (2.0%), receiving treatment
from a physician (1.3%), the potential strain on the
child (1.1%), family not at its place of residence

Table 2 Number of participants in the BELLA module according to age and
gender (unweighted and weighted number of cases)

Age in years Unweighted Weighted

Boys (n) Girls (n) Total (N) Boys (n) Girls (n) Total (N)

7 148 123 271 120 115 235
8 147 133 280 125 17 242
9 158 134 292 119 111 230
10 157 133 290 124 120 244
1 139 127 266 123 124 247
12 143 104 247 134 110 244
13 134 130 264 128 127 255
14 108 109 217 145 131 276
15 136 133 269 150 152 302
16 108 131 239 149 141 290
17 96 132 228 149 150 299
7-17 1,474 1,389 2,863 1,466 1,398 2,863

(0.8%) and other reasons (0.5%). An absolute refusal
to participate accounted for only 3.5% of non-
responders, while another 2.6% of the families could
not be contacted at all. Compared with other studies,
however, this is a fairly low percentage [25].

In order to determine the effects of non-response,
the KiGGS core survey administered brief question-
naires collecting information on sociodemographic as
well as health-relevant characteristics. These ques-
tionnaires were filled out by around two-thirds of the
non-participants, thus providing basic information on
about 89% of the gross sample. A comparison
between responders and non-responders regarding
health-related characteristics showed hardly any dif-
ferences. Among the families who participated in the
survey, 93.7% rated the health of their child as being
either good or very good, compared with 92.5% of the
non-participating families. A total of 6.1% of the
participating families and 6.8% of the non-partici-
pating families rated the health of their children as
being either average or poor, and 0.3% of the par-
ticipating families and 0.7% of the non-participating
families even considered their children’s health to be
very poor. With regards to the ‘smoking status’ of the
mother, there were virtually no differences between
participants and non-participants, nor were signifi-
cant differences apparent in the Body Mass Index of
the children and adolescents (calculated using the
self-reported height and weight) [25].

The BELLA study was able do draw on very com-
prehensive information when conducting its non-
response analyses. Since data from the KiGGS core
survey was available for all families that were invited
to participate in the BELLA module, non-responders
could be described not only in terms of sociodemo-
graphics and selected health indicators, but also
regarding their mental health and health-related
quality of life, as well as risks and resources.
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Fig. 3 Participation in the BELLA
study (consent, telephone interview,
questionnaire)

140

number of participants

On average, the families who responded reported a
statistically significant better socioeconomic situation:
27% of them had a high, 48% a medium and 25% a low
socioeconomic status compared with 21% (high), 43%
(medium) and 36% (low) in the non-responders. While
the parents of the non-responders reported slightly
lower overall health-related quality of life on average,
no statistically significant difference was seen in the
children’s self-report. Based on the information sup-
plied by parents in the Strengths and Difficulties
Questionnaire (SDQ) [21], a higher percentage of non-
responders was classified as displaying borderline
(8.6%) or abnormal (9.2%) mental health problems
than responders (6.5% borderline and 7.8% abnormal).
No statistically significant difference was observed in
the children’s self-reported SDQ. The children who
responded reported slightly higher familial resources
on average than non-responding children.

Data collection

During the field phase, three or four medical teams
travelled through Germany and set up a local exam-
ination centre for 2 weeks at each sample point. This
meant that 167 sample points could be visited in 50
stages. The data collection for the KiGGS core survey
included a general physical examination of the child/
adolescent and a computer-assisted personal inter-
view with the physician. A wide range of blood and
urine tests were carried out by central laboratories.
Questionnaires were administered to the parent
accompanying the child, designed for the child’s
specific age by taking into account developmental,
health and health care issues that are relevant to
children and young people in certain age groups (0-2,
3-6, 7-10, 11-13, 14-17 years of age). Children and
adolescents from the age of 11 years onwards also
completed one questionnaire by themselves.

—@— eligible participants (100%) —m— consent (70%)

interviewed (68%) questionnaire returned (59%)

\r e A R e\ oo
A S S St

1 3 5 7 9 11131517 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49

Stages

In the BELLA study, if children were 7-10 years old,
only the parent was asked to respond. In those families
with a child aged 11 or older, both the parent and the
child were asked to participate. Data collection com-
prised two parts. The first part consisted of a stand-
ardised computer-assisted telephone interview (CATI)
which took about 30 min. Prior to the data collection
phase, the interviewers were extensively trained using
a standardised training programme. Furthermore,
regular training courses took place during their
employment. Supervision was provided by a psy-
chologist to ensure the quality of the interviews. The
digital support (CATI) helped to minimise random
and systematic errors since incorrect or contradictory
entries were avoided by means of programmed routine
checks and filter management procedures.

Subjects who agreed to participate were contacted
by the interviewers of the BELLA study at a time the
participant had indicated as being convenient. In each
case, one of the parents was asked to participate in the
telephone interview. If the child was at least 11 years
old, the child was also asked to take part. Great care
was taken that the interviews with the parents and the
children were conducted separately to ensure that
their responses were independent of each other.

The second stage of data collection involved a
paper and pencil questionnaire which was adminis-
tered after the telephone interviews. The question-
naires were sent to the families within 2 weeks after
the telephone interview. The letters containing the
questionnaires included the promised incentive for
study participation. Children who had already par-
ticipated themselves were given a gift certificate worth
5 € for a department store of their choice. Families
whose children were between 7 and 10 years old
received small gifts, such as a drawing book, puzzles
or magnets. In addition, the families were sent a
stamped and self-addressed envelope as well as
additional envelopes, so that the parent and child
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questionnaires could be returned independently of
each other.

Of the 2,863 families participating in the BELLA
study, 1,133 had children aged from 7 to 10 years. Full
data sets (telephone interview and questionnaire) are
available for 89.1% of these families. In 10.6% of the
families, the parent participated in the telephone
interview but failed to send back the questionnaire
afterwards. Four families did not have the opportu-
nity to participate in the telephone interview but did
complete a questionnaire.

Full sets of data (telephone interview with child
and parent, as well as questionnaires completed by
child and parent) are available for 80.6% of the 1,730
families having children aged 11 or older. In 12.0% of
these families, both the parent and the child con-
ducted the telephone interview; however both failed to
return the questionnaire afterwards. In the remaining
7.4% of the families, ten different combinations of
available data were found (i.e. only the child interview
or only the parent interview was not available, only
complete parent data available but no self-reported
data by the child or vice versa, etc.) with a small
number of cases in each category. Figure 3 shows the
response across the sampling period.

Instruments

The KiGGS study collected basic information covering
broad aspects of health. In terms of physical health,
the child’s general health status and complaints were
examined. This included acute and chronic illness or
disability of the child, accidents, but also health
problems such as being overweight or obese. Health
behaviour was not only assessed regarding risk
behaviour or nutrition but also with respect to the use
of medical services and vaccination status. Regarding
mental health, the KiGGS survey screened for symp-
toms of emotional or behavioural problems and asked
about problematic eating behaviour. Basic informa-
tion was obtained on subjective health (health-related
quality of life) as well as children’s resources.
Furthermore drug abuse, smoking and alcohol con-
sumption were assessed.

The BELLA study expanded upon this information
by examining mental health problems, such as
depression, anxiety, attention deficit-/hyperactivity
disorder, conduct disorder as well as suicidal ten-
dencies, in depth and by assessing the burden asso-
ciated with existing mental health problems. In order
to obtain reliable information, validated screening
instruments were administered guided by the criteria
listed in the diagnostic manuals. In addition to using
these instruments, parents were asked whether a
mental health problem had been diagnosed and

whether their child was receiving some form of
treatment on account of that diagnosis. In order to
identify relevant predictors of children’s mental
health status, a variety of possible risk factors and
resources were assessed, linked to the child’s family
(e.g. parental strain, parental mental disorders,
parental quality of life, parental support, family cli-
mate), the broader social environment (psychosocial
strain, school atmosphere, social competence) or
individual attributes of the child (self-concept, self-
efficacy, optimism). Furthermore, the child’s and
parent’s well-being were comprehensively assessed by
means of several quality of life instruments.

The adequacy of all instruments was confirmed
beforehand in a pre-test. Various methods of ‘cogni-
tive debriefing’ were used to test the practicability and
the comprehensibility of the questionnaires [24].
Where necessary, the wording of the questions was
modified. Apart from examining the characteristics of
the instruments applied in the BELLA study in the
light of test theory, the diagnostic quality of the
individual methods was also analysed and, depending
on the results, a decision was made for or against
their use [7, 8].

Sociodemographics

The KiGGS study collected basic information such as
age and gender of the child/adolescent, family set-up,
school grade or completed level of education of the
child/adolescent, migration status (according to [41]),
and socioeconomic status using the Winkler Index
(30, 50].

Mental health

The 25-item SDQ [21] was used to assess emotional
problems, conduct problems, hyperactivity/inatten-
tion, peer relationship problems and prosocial
behaviour. Each item is scored on a 3-point scale. A
total difficulties score (0-40) is generated by summing
the items for the four problems areas. Using cut-off
scores, it is possible to build categories comprising
normal, borderline and abnormal problem scores. To
gain a deeper understanding of the impact of certain
symptoms, the BELLA study administered the SDQ
impact supplement [22] in the parent as well as in the
self-report questionnaire. The impact supplement
inquires about the presence of difficulties regarding
emotions, concentration, behaviour, and getting along
with others, and in case of their presence, also as-
sesses the chronicity, distress, social impairment and
burden for others associated with them. Reported
impairment was classified as being either normal,
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borderline or abnormal. Combining the information
from both instruments, each child can be placed into
one of three categories, indicating whether a psychi-
atric disorder is unlikely, probable or likely [22].

Beyond this psychometric assessment, the BELLA
study asked in the parent’s interview whether the
child had a mental disorder. Depending on the an-
swer, the parent was further asked whether the child
was receiving treatment.

Attention deficit-/hyperactivity disorders (ADHD)
were assessed as specific mental health problems. In
the KiGGS study, lifetime prevalence of ADHD was
assessed by asking parents if their child had ever been
diagnosed by a physician or a psychologist as having
ADHD. Furthermore, behavioural observations were
carried out by trained observers during the medical
and physical testing of children between the ages of 3
and 11. Beyond this, the BELLA study administered
the 10-item Conners’ Scale [12] in the parent’s and
child’s interview. Furthermore, the BELLA study
administered the ‘hyperkinetic disorders’ question-
naire (FBB-HKS) [16] from the DISYPS-K] [17] to the
parents. This 29-item inventory focuses strongly on
diagnostic criteria and differentiates between three
subscales: attention disorder, hyperactivity, and
impulsiveness. The questionnaire asks firstly about
the degree to which the given descriptions apply to
the child and secondly assesses the extent to which
this is considered a problem.

Depressive symptoms were assessed in the BELLA
study using the Centre for Epidemiological Studies
Depression Scale for Children (CES-DC) [18] and the
Depression Inventory for Children and Adolescents
(DIKJ) [45]. The CES-DC is a 20-item depression
inventory which was used in the interviews both with
the parent and with the adolescent. The DIK] was
used in the children’s self-report questionnaires only
and functions as a measure of the severity of
depressive symptoms. It contains 26 items covering
emotional, cognitive, motivational and somatic
symptoms of depression.

Symptoms of anxiety were assessed using the
Screen for Child Anxiety Related Emotional Disorders
(SCARED) instrument [9, 10]. This instrument was
administered in both the self-report as well as the
parental telephone interviews. It encompasses 41
questions focussing on five areas: panic disorder,
generalised anxiety disorder, social phobia, school
phobia, and separation anxiety disorder.

The German version of the Child Behavior
Checklist (CBCL) [4]; original by [1, 2] was used to
assess externalising problems in the BELLA study.
Social behaviour problems were assessed by means of
the 20-item subscale ‘aggressive behaviour’ and the
13-item subscale ‘delinquent behaviour’ administered
in the parent’s questionnaire.

In order to determine suicide ideation and suicidal
behaviour, the BELLA study also included two further
items from the CBCL. These items were: ‘T think about
killing myself and ‘T deliberately harmed myself or
attempted suicide’, and were asked during the inter-
views with the adolescents as well as with modified
wording in the parent interviews.

Problematic eating behaviour was assessed using the
SCOFF questionnaire [33]. The SCOFF questionnaire
comprises five items covering deliberate vomiting
(Sick), loss of control over eating (Control), weight loss
(One stone ~ 7.7 kg), body image distortion (Fat) and
the impact of food on life (Food). It has been validated
in university students and adolescents [39, 40] and is
considered to rule out an eating disorder when there are
less than two abnormal responses.

Alcohol, tobacco and drug consumption were
measured using single questions on whether these
substances are/were consumed, and if so, how fre-
quently and in what quantities. Furthermore, the age
of initial contact to these drugs was determined. The
substance-related items were only included in the
adolescents’ questionnaires with the exception of
alcohol, which was also included in the questionnaires
for parents of 11-17 year olds.

Risk factors

Within the KiGGS core survey, data was collected on
various risk factors, such as SES, early parenthood,
perinatal complications, tobacco and/or alcohol
consumption during pregnancy and inadequate liv-
ing conditions. These items were integrated into the
parent questionnaires for all age groups (0-17 years
old). Items on the children’s experience of violence
and sexual harassment were included in the chil-
dren’s and adolescents’ questionnaires (11-13 and
14-17 year olds). The BELLA study extended the
details about risk factors by additionally exploring
issues such as chronic diseases of parents, parents’
alcohol consumption, unemployment, mental health
problems of parents, parental strain, and parents’
quality of life, but also family conflicts, conflicts
between the partners or lack of social support.
Risk factors, such as chronic diseases of parents
or lack of social support, were examined using cat-
egorical questions in the parent’s interview.
Regarding alcohol consumption, interviewees were
asked whether they thought about cutting down on
their alcohol consumption or were angry about
criticism concerning their alcohol consumption.
Similar questions were asked about the partner.
Regarding unemployment, the parent’s interview
included a question asking whether the family had
been affected by unemployment during the child’s
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lifetime and whether this situation was perceived to
be a burden. Furthermore, the parent was asked how
well the family gets along and how happy the rela-
tionship between the partners is. If the parent rated
the family’s ability to get along or the relationship as
being ‘not good’ or worse, this was considered to be
a risk factor.

Parental mental health status was assessed not
only by asking about current or former mental dis-
orders in the interviewed parent or his/her partner,
but also by administering the 9-item SCL-K-9 [11]
considering dimensions such as somatisation,
depression, anxiety, hostility, paranoid ideation, and
psychoticism. This is a short form of the SCL-90-R
[20] and correlates with the longer 90 item version
with r = 0.93.

Parental strain was assessed on the basis of 12
items in the parents’ questionnaires. These covered
various aspects of daily life, including household, job,
financial worries, lack of recognition from others, etc.
The parent’s health-related quality of life was assessed
using the SF-12 [46], an abridged 12-item version of
the SF-36 [32, 47].

Resources, protective factors

In order to assess social resources, the German
translation of the 8-item Social Support Scale [15] was
administered. Peer competence was measured by
means of a scale previously employed in the inter-
national Health Behaviour in School-Aged Children
study [13].

Personal resources were assessed by means of the
self-efficacy scale for children developed by Schwarzer
and Jerusalem (1999) (WIRKALL-K) [43], as well as
items for assessing optimism taken from the Berne
questionnaire on adolescents’ subjective well-being
(BFW) [23], and one item from the Sense of Coher-
ence Scale [26] (CSOC). An aggregate score of per-
sonal resources was calculated from these items,
constituting a 5-item scale developed in the pre-test
phase of the survey [7].

Overall, perceptions of and satisfaction with one’s
health and one’s self were assessed by administering
the satisfaction domain of the Child Health and Illness
Profile - Adolescent Edition (CHIP-AE) [44]. An
additional measure of self-concept in the BELLA
study was the 6-item global self-worth subscale of the
Self-Perception Profile for Children - German Version
(SPPC-D) [5].

Family climate was assessed using an adapted
version of the 12-item family climate scale developed
by Schneewind et al. [42]. Furthermore, parental
support was measured using an 8-item scale from the

international Health Behaviour in School-Aged Chil-
dren study [13].

Health status

Aside from assessing the general health status and
presence of a disability by means of the KiGGS par-
ents’ and adolescents’ questionnaires, the BELLA
study also asked about the number of sickness days
and the presence of a chronic illness and/or disability.
To determine whether the health status had changed
during the short time between the core survey
examination and the BELLA study data collection,
participants were asked about changes in their state of
health.

In the KiGGS study, the need for special health care
(which serves as an indicator for a chronic illness)
was determined in the parent questionnaires for all
age groups (0-17 years) using the Children with
Special Health Care Needs (CSHCN) screener [6]. It
comprises questions on the intake or the need for
prescription medication, an increased need for med-
ical, psychosocial or pedagogical support, functional
limitations, and the utilisation of or need for special
therapies. This instrument classifies children into
those without and those in need of special health-
related services. Information regarding health care/
medical services utilisation was collected in the parent
questionnaires for the age group from 7 to 13 years
and in the adolescent questionnaires for the age group
of 14-17 years.

In order to assess health-related quality of life
(HRQol), the generic KINDL-R [34] was administered
to parents and adolescents in the KiGGS study. It
comprises six dimensions [physical well-being, psy-
chological well-being, self-esteem, family, friends and
everyday functioning (school)] and a total of 24 items.
In addition, the BELLA study administered the KID-
SCREEN instrument [35] which was developed in a
cross-cultural approach to assess relevant dimensions
of HRQoL in children and adolescents in the age
range of 8-18 years. The longer KIDSCREEN-52
instrument was included in the adolescents’ ques-
tionnaires and provides profile information for the
dimensions physical well-being, psychological well-
being, moods and emotions, self-perception, auton-
omy, parent relations and home life, financial re-
sources, social support and peers, school
environment, social acceptance (bullying). The
shorter KIDSCREEN-27, which covers five dimen-
sions (physical well-being, psychological well-being,
autonomy and parent relations, social support and
peers, school environment) was used in the interviews
with the parents and the adolescents only.
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Study design and methods of the BELLA study

Since a very broad range of constructs was as-
sessed, not every issue can be described here in detail.
However, it should be mentioned that information
regarding school climate or self-perceived body image
was also obtained from the adolescents. Also the
developmental process of the child was assessed in
detail, e.g. by asking about the age of important stages
in development.

Data processing

Details of data processing and analysis within the
KiGGS study have been published elsewhere [29]. In
the BELLA study, questionnaire data was entered by
an external contractor once the data collection for
the first measurement point had been completed.
Double entry of the questionnaires was carried out
in order to avoid bias. The information from the
BELLA parent and child telephone interviews and
from the BELLA parent and child questionnaires
were merged into a single data set comprising all the
data collected in the BELLA study. Afterwards this
data set was merged with the data for the BELLA
families from the KiGGS survey. Data processing was
carried out using SPSS 14 and 15 and is described in
detail elsewhere [14].

To assure a high quality of the data, the individual
procedures of data collection, data entry, data pre-
paration and data processing were monitored by the
Robert Koch-Institute during all phases of the main
study [14]. Quality management was conducted using
both internal (RKI) and independent external quality
controls carried out by the National Research Centre
for Environment and Health, Institute of Epidemiol-
ogy, Neuherberg [19].

Sample weighting

In order to obtain representative results for all chil-
dren and adolescents in Germany, a weighting factor
was used in the analyses of the BELLA study. This
weighting factor was calculated in cooperation with
ZUMA Mannheim using a two-step procedure. In the
first step, the sample weights took into account the
sample design. These design weights are inversely
proportional to the probability of selecting a subject,
this being the probability of selecting the community
(proportional to the number of 7 through 17 year olds
in the community) multiplied by the probability of
selecting a study subjects within that community (i.e.
the net number of subjects per gender and age group
divided by the total number of children in the com-
munity of this gender and age group). The following
age groups were used: 7-10, 11-13 and 14-17 year

olds. The design weighting was done separately for
the three regions: former East Germany, former West
Germany and Berlin. In the second step, an adjust-
ment weighting was done, i.e. deviations of the de-
sign-weighted net sample from the structure of the
overall population (as of 31 December 2004) were
corrected in terms of the cross-classification of age (in
years), gender, region (East/West/Berlin) and citi-
zenship (German vs. non-German). Due to the rela-
tively small number of study subjects and the small
number of resident aliens (foreigners) living in for-
mer East Germany, the calculation for the resident
aliens living in Berlin and in former East Germany
was not done on the basis of age in years, but was
weighted on the basis of the above-mentioned age
groups (in order to avoid empty cells in the weight-
ing). The end result was calculated by multiplying the
design weights by the adjustment weights. Finally, the
weights were standardised so that the sum of the
weights corresponds to the sample size of 2,863. The
main effect of the weighting lies in adjusting the age
structure of the BELLA study subjects to the popula-
tion, as well as in adjusting for the disproportionately
higher number of study subjects in former East Ger-
many. Table 2 shows this effect for the age and sex
profile.

Summary

The KiGGS study, with a sample size of almost
18,000 children and adolescents between the ages of
0 and 17 years and living in Germany, was con-
ducted to collect representative and comprehensive
data on children’s health status in terms of physical,
social and mental health issues. This collection of
basic information on the health status of children
and adolescents was extended and deepened by
means of specific modules, such as the BELLA study
on mental health. The purpose of the BELLA module
was to collect further and more detailed represen-
tative data on mental health problems of children
and adolescents in Germany, as well as to assess
additional risk and protective factors in a sub-sam-
ple of over 2,800 children and adolescents and their
families. The described methods and measures for
quality assurance reveal a very satisfactory response
rate and at the same time ensure the high quality
standards that are essential for the analysis and
processing of the data.

Both the KiGGS and BELLA data enable a com-
prehensive health report on children and adolescents
in Germany and furthermore supply information that
was previously missing. KiGGS and BELLA strengthen
epidemiology in Germany by providing data for epi-
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demiological research and by helping to advance its
methods. On account of their public health orienta-
tion, these studies provide the foundations for
establishing priorities in health policies with regard to
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prevention, intervention and health promotion in

children and adolescents. Furthermore, both studies

offer the general public information about important
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