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Abstract

Mental health and well-being are of great interest in health policy and research. Longitudinal surveys are needed to provide
solid population-based data. We describe the design and methods of an 11-year follow-up of the German BELLA study
in children, adolescents and young adults, and we report on age- and gender-specific courses of general health and well-
being, long-term health-related outcomes of mental health problems, and mental health care use. The BELLA study is the
module on mental health and well-being within the German Health Interview and Examination Survey for Children and
Adolescents (KiGGS). Standardised measures were used at each of the five measurement points of the BELLA study. In
the 11-year follow-up, young people aged 7-31 years participated (n=3492). Individual growth modelling, linear regres-
sion and descriptive analyses were conducted. Self-reported general health and well-being were both better in younger (vs.
older) and in male (vs. female) participants according to the data from all five measurement points. Mental health problems
in childhood and adolescence (measured at baseline) predicted impaired health outcomes at 6-year and 11-year follow-ups.
Approximately one out of four children with a diagnosed mental disorder was not undergoing mental health treatment. With
its 11-year follow-up, the prospective longitudinal BELLA study provides new and solid data on mental health and well-
being from childhood to adulthood in Germany, and these data are important for health promotion and prevention practices.
These results are consistent with previous findings. Promising future analyses are planned.

Keywords Health-related quality of life - Health care use - Children and adolescents - Young adults - Nation-wide survey -
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Introduction

Mental health problems are the leading cause of health-
related disability in children and adolescents worldwide [1]
Christiane Otto and Franziska Reiss contributed equally to this and are a global health challenge of the twenty-first century
manuscript (shared first authorship). [2]. Likewise, mental health and well-being in childhood and
Electronic supplementary material The online version of this adolescence have been the focus of interest among research-
article (https://doi.org/10.1007/s00787-020-01630-4) contains ers in recent decades [3—5]. The magnitude of the problem
supplementary material, which is available to authorized users. also becomes clear when inspecting the global prevalence
rates of mental disorders. Epidemiological studies report
that approximately 13-20% of children and adolescents
worldwide are affected by mental health problems [3, 6-8].
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longitudinal studies indicate that experiencing a diagnosable
mental disorder at some point during the life course affects
the majority of people rather than only a small subgroup
[10, 11]. In the Dunedin cohort study, only 17% of the par-
ticipants had never been diagnosed with a mental disorder
between birth and midlife [10].

Mental health problems cause a high burden for both
individuals and society and cause significant impairments
in various life domains, such as family life, professional life,
quality of life and the wider social environment [12-14].
From an economic perspective, mental disorders lead to high
direct and indirect costs for society [15].

Mental disorders in children and adolescents are highly
recurrent and persistent, and the development of comor-
bidities as well as chronic impairments during adulthood is
frequent [6, 16—19]. With regard to health care utilisation,
recent reviews point out that a number of barriers, such as
structural issues, a lack of knowledge and understanding as
well as negative attitudes towards mental health treatments,
hinder affected children and adolescents or their parents
from accessing mental health services [20, 21]. Overall,
study findings underline the high relevance of mental health
as an important factor in strengthening healthy childhood
development and ensuring social participation.

Especially with regard to prevention and intervention,
subjective well-being and health-related quality of life
(HRQoL) are important aspects of modern concepts of
health. HRQoL is a subjective and multidimensional con-
struct that has become a major issue in epidemiological
and clinical research and paediatric health care. The con-
cept of HRQoL includes physiological, psychological, and
functional aspects of health and well-being [22]. Recent
research reviews underline that HRQoL and mental health
problems are closely linked to each other, whereby chil-
dren with mental health problems experience a noticeable
reduction in various domains of HRQoL [4, 23]. Therefore,
HRQoL measures can increase understanding the impact of
mental health problems on children’s and adolescents’ lives
and well-being and provide useful information for planning
prevention and intervention strategies targeted to this age
group [24].

The prospective longitudinal BELLA study focuses on
mental health and well-being in children and adolescents
in Germany and is conducted in close cooperation with the
German Health Interview and Examination Survey for Chil-
dren and Adolescents (KiGGS) of the Robert Koch Insti-
tute (RKI, Federal Public Health Institute of Germany).
The BELLA study provides not only representative cross-
sectional results on mental health and well-being in chil-
dren and adolescents aged 7—17 years in Germany including
information on mental health care use, but also longitudi-
nal findings on developmental trajectories and on risk and
protective factors of mental health and well-being from
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childhood via adolescence to young adulthood. The BELLA
study is thus of high importance for public health and epide-
miological research, and for research on resilience, as well as
for health policy supporting the provision of targeted health
care services, prevention and early intervention measures,
and health promotion. The BELLA study has gathered data
since 2003 at five measurement points using standardised
and established measurement instruments. Data from the
most recent 11-year follow-up (2014-2017) of the BELLA
study are now ready to be analysed.

The present paper has the following objectives: first, to
describe the design and methods of the 11-year follow-up
of the longitudinal BELLA study, including non-response
and dropout analyses; second, to report on age- and gender-
specific courses of self- and parent-reported general health
and HRQoL; third, to examine the long-term health-related
outcomes of mental health problems during childhood and
adolescence; and fourth, to report on mental health care use
in children, adolescents and young adults in Germany.

Methods
Study design

The BELLA study is the module on mental health and
HRQoL within the German Health Interview and Examina-
tion Survey for Children and Adolescents (KiGGS). Both
studies have been conducted in close cooperation nationwide
since 2003 and provide representative cross-sectional health-
and mental health-related data on German children and ado-
lescents as well as longitudinal data following participants
into adulthood. The BELLA study uses a subsample of
KiGGS. Participants were randomly drawn from the KiGGS
sample and assigned to the BELLA study. The BELLA base-
line assessment took place between 2003 and 2006 (n=2863
children and adolescents aged 7—17 years) and was followed
up at four measurement points, i.e., the 1 year (2004-2007),
2 year (2005-2008), 6 year (2009-2012), and the most
recent 11-year follow-ups (2014-2017). New participants
were included at the last two follow-ups to re-establish repre-
sentative cross-sectional samples of children and adolescents
and to compensate for loss due to dropout. Detailed informa-
tion on the design of the BELLA study is presented in Fig. 1
(including a small preschool sample at BELLA baseline).
Detailed descriptions of the KiGGS study [25, 26] and on
the baseline assessment and first three measurement points
of the BELLA study have been published [19, 27].

Only participants of KiGGS Wave 2 who agreed in
KiGGS to be contacted for the BELLA study were invited
to the 11-year follow-up. A letter was sent out including
study information and a form to gather written informed
consent. All participants and/or their parents were informed
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Fig. 1 Measuring points of the BELLA study

about the study procedures, told about means taken to pro-
tect their data and informed that participation was voluntary.
Informed consent was gathered from the parents of children
and adolescents younger than 18 years and from adolescents
and young adults aged at least 14 years (adults could give
their informed consent online as well). Data assessment was
conducted online for the first time in the BELLA study; only
if participants had no access to the internet or were not will-
ing to participate online, a paper version of the question-
naire was provided (previous data assessments had been
conducted by paper pencil questionnaires and computer-
assisted telephone interviews). Parent reports were gathered
on children aged 7-13 years, and self-reports were gathered
in children, adolescents and young adults aged 11-31 years.
The 11-year follow-up of the BELLA study was approved by
the Federal Commissioner for Data Protection and received
a positive vote from the Ethics Committee of Hamburg’s
Chamber of Psychotherapists (on 24 September 2014).

Sampling

Participation in the most recent 11-year follow-up of the
BELLA study required participation in KiGGS wave 2. The
sampling for KiGGS wave 2 was conducted in two steps.
First, cross-sectional sampling included randomly selected
children and adolescents from 167 cities and municipalities

2009-2012 2014-2017 year
BELLA 6-year BELLA 11-year

follow-up follow-up
KiGGS 6-year KiGGS 11-year

follow-up follow-up

in Germany, which were selected from official residency
registries [28]. Second, for the longitudinal sampling in the
KiGGS study, only participants who took part in the base-
line assessment were followed up at KiGGS wave 2; KiGGS
baseline participants could be included in KiGGS wave 2, if
they agreed to participate [26]. Participants were excluded
from the sample as quality neutral losses when they did not
belong to the target population (e.g., invalid address, moved
to a foreign country, deceased) or if communication with
parents was not possible due to language barriers [28]. The
numbers of invited and participating children and adoles-
cents across all measurement points of the BELLA study
are presented in Fig. 2. For the 11-year follow-up of the
BELLA study, participants of the BELLA baseline assess-
ment were re-invited for the baseline cohort sample of the
BELLA study. In addition, new participants were included
out of a randomly drawn subsample of the KiGGS wave
2 sample to allow representative cross-sectional analyses
for children aged 7-17 years to be included in the cross-
sectional sample. Please note, participants who participated
for the first time in the BELLA study at the 6-year follow-up
were not systematically re-invited for the 11-year follow-
up, but the sampling procedure conducted in the KiGGS
study resulted in a corresponding subsample in the BELLA
study (see Fig. 2 and “Participants”). Out of the KiGGS
wave 2 participants with an assignment to the BELLA study
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Fig.2 Numbers of invited and participating children and adolescents in the BELLA study

(n=6370), 65.1% (n=4148) agreed to be contacted by the
BELLA study (baseline cohort sample: 73.7%; cross-sec-
tional sample: 53.2%). Finally, n =3492 children, adoles-
cents and young adults participated in the 11-year follow-up
of the BELLA study.

Response and cooperation rates

Response rates (RRs) and cooperation rates (COORs) were
calculated according to the formulas RR2 and COOR 2
provided by the American Association for Public Opinion
Research (AAPOR, [29]). Both rates were calculated twice,
referring to the KiGGS participants with an assignment to
the BELLA study (n=6370) and regarding those KiGGS
participants who agreed to be contacted by the BELLA study
(n=4148). Focusing on the latter sample, we calculated the
response rate as the number of cases with valid survey data
(n=3492) divided by all cases we tried to get in contact
with (i.e., those who participated, refused to participate, did
not react at all to our invitation and we couldn’t reach via
phone, and those with invalid contact information according
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to back-coming information); for calculating the correspond-
ing cooperation rate, we divided the number of all cases with
valid survey data by the number of cases we got in contact
with (i.e., those who participated and those who refused to
participate). The rates were calculated accordingly referring
to the sample of KiGGS participants with an assignment to
the BELLA study (using the corresponding numbers pro-
vided to us by the KiGGS study team). Of all KiGGS wave
2 participants assigned to the BELLA study (n=6370),
the (minimum) response rate was 56.5% and the coopera-
tion rate was 68.7%. Of the families who had participated
in KiGGS wave 2 and agreed to be contacted again by the
BELLA study (n=4148), n=3492 finally participated in the
11-year follow-up with a (minimum) response rate of 84.5%
and a cooperation rate of 94.5%.

Response analyses for participants and non-participants
Of those who agreed to be contacted by the BELLA study

(n=4148), n=656 did not participate (15.8%). The main
reasons were unavailability (66.2%, n=398), active refusal
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(33.8%, n=203), exclusion due to data quality issues (6.1%,
n=40) and quality neutral losses (i.e., letter undeliverable;
2.3%, n=15). Among those young people who actively
refused study participation, the main reasons were no inter-
est (36.5%), no time (19.2%), and other reasons, e.g., nega-
tive experiences with studies or privacy issues (14.4%);
approximately one-quarter of those who actively refused
participation stated no reasons for refusal (23.7%), and a
few people immediately hung up the phone when called to
remind them of the study (7.4%).

Differences between the population of children and ado-
lescents in Germany and KiGGS wave 2 participants are
described elsewhere [26, 28]. We compared responders and
non-responders of the KiGGS wave 2 participants with an
assignment to the BELLA study (n=6370). For this purpose,
we predicted participation in the BELLA study by means of
logistic regression analyses using sociodemographic (i.e.,
gender, age, urbanization, region, migration background,
and SES) and health- and mental health-related variables
(i.e., self- and parent-reported mental health problems, gen-
eral health, physical health, impairments due to mental and
physical health problems, and mental health care use in the
last 12 months). To interpret our results, we followed recom-
mendations [30] suggesting that OR =1.68, 3.47, and 6.71
are equivalent to Cohen’s d=0.2 (small), 0.5 (medium), and
0.8 (large), respectively. Only for age did we found a small
effect, indicating that participation in the BELLA study was
more likely in those aged 18-31 years than in those aged
14-17 years (OR=1.73,95% CI 1.51-1.97). For the remain-
ing sociodemographic, health- and mental health-related
variables, any effects were negligible.

Weighting

For the cross-sectional sample (at the 11-year follow-up),
a weighting procedure was applied to ensure adaptation to
the KIGGS wave 2 population. The KIGGS wave 2 cross-
sectional sample was itself weighted to be representative of
the population in Germany taking the survey design (selec-
tion of a particular sample point and selection of partici-
pants within the sample point) and population distributions
regarding age, gender, federal state (as of 31 December
2015) and foreigner status (German nationality yes/no; as
of 31 December 2014) into account [28]. For the BELLA
cross-sectional sample, a weighting variable was calculated
based on two steps: (1) the inverse participation probabil-
ity multiplied by the KIGGS wave 2 weight was calculated
based on the best participation probability model for partici-
pation in the BELLA study considering age, gender, citizen-
ship of the mother, SES, current smoking of the mother,
community size, highest education status of the parents, and
apartment size; (2) an adaption weight was calculated to
ensure comparability with the abovementioned population

distributions covering four levels, namely, (i) age x gender,
(i) region (West, Berlin, East) X age group X education status
of the parents, (iii) federal state X gender X age group, and
(iv) region (West incl. Berlin vs. East) X foreigner status.

Dropout analyses for the 11-year follow-up

Regression analyses were conducted to examine system-
atic dropout at the 11-year follow-up for participants of the
BELLA baseline (n=2863) using sociodemographic and
health- and mental health-related variables. Small effects
found in the baseline sample indicated that dropout at the
11-year follow-up was more likely among those with a lower
SES than a moderate SES (OR =2.66, 95% CI 1.99-3.56)
and with non-German citizenship (OR=2.35, 95% CI
1.54-3.59). For remaining sociodemographic, health- and
mental health-related variables, effects were negligible, if
found at all.

Participants

Based on the 11-year follow-up, the BELLA sample can be
differentiated into three main samples (see Fig. 2): first, a
cross-sectional sample (n=1580) including children aged
7-17 years, who were randomly selected for each age cat-
egory and represent the German population for this age
group; second, the baseline cohort sample of n=973 par-
ticipants of BELLA baseline (34.0% out of n=2863 baseline
participants); third, a total sample of all participants at the
11-year follow-up BELLA study (n=3492) including those
who had already participated at the 6-year follow-up, but
not at previous measurement points of the BELLA study
(n=1050; 43.6% out of n=2411 new 6-year follow-up par-
ticipants). The sampling procedure conducted by the KiGGS
study in combination with the fact that some villages used
as sample points in the KiGGS study only had very small
numbers of inhabitants, resulted in the following situation
for the BELLA study. One individual from the baseline
cohort sample and n=110 individuals from the total sam-
ple, who had participated already and for the first time at
the 6-year follow-up of the BELLA study, were included
in the cross-sectional sample as well. The total sample of
the 11-year follow-up of the BELLA study thus includes
n=3492 individuals (3603 cases summarized over all three
samples minus 111).

Details on the sociodemographic characteristics of the
BELLA cross-sectional sample (weighted and unweighted
data), the BELLA baseline cohort sample (unweighted)
and the BELLA total sample (unweighted) at the 11-year
follow-up are presented in Table 1. The sociodemographic
characteristics, region, migration background, and SES were
almost equally distributed across all unweighted samples at
the 11-year follow-up (please note, SES was measured in
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children and adolescents younger than 18 years based on
information on income, profession and education of the par-
ents). Participants in the BELLA baseline cohort sample
were older (M =23.17, SD=3.32) at the 11-year follow-up
compared to those in the BELLA total sample (M =17.33,
SD =5.83) and those in the BELLA cross-sectional sam-
ple (M=13.02, SD=2.94). The age of participants at each
measurement point of the BELLA study can be found in the
Supplementary Material (File 1, Table S1).

Measurements

For the 11-year follow-up of the BELLA study, data assess-
ment was conducted mainly online; only if participants
refused to fill out the online questionnaire or had no access
to the internet was a paper version of the questionnaire pro-
vided. Self-reported data were collected from children and
adolescents aged 11 years and older, and parent-reported
data were additionally gathered for children younger than
14 years. The BELLA study used standardised instruments if
available (complemented by self-developed measurements)
to assess different aspects of health, HRQoL, mental health
problems and mental health care utilisation. An overview of
the instruments used across all measurement points of the
BELLA study is provided in the Supplementary Material
(File 1, Table S2). In addition, a large number of variables
raised by the KiGGS study as indicators of somatic health
(e.g., body mass index, blood pressure, laboratory param-
eters), health behaviour (e.g., nutrition, sports activities),
and sociodemographic determinants (e.g., SES, migration
background) are available and can be linked to mental health
indicators from the BELLA study [31, 32]. We describe key
measures administered at the 11-year follow-up in the fol-
lowing sections. Instruments used for analyses in the present
article are mentioned again in the data analysis and results
section (including information on their internal consistency
in the corresponding samples under analysis).

Health and health-related quality of life

General health was assessed using the general health item
(GHI) in self- and parent reports (“In general, how would
you rate your/your child’s health?””) with a five-point
response scale (1 =“excellent”, 2 ="“very good”, 3="‘good”,
4 =*fair”, 5="poor”). The GHI is well-established and rec-
ommended by the WHO for use in health surveys [33]. To
measure self-reported HRQoL, the Kids-CAT was adminis-
tered for the first time in a large population-based epidemio-
logical sample. The Kids-CAT tool, developed and validated
by the authors of this article, measures HRQoL in healthy
and 1ill children and adolescents based on the five item

banks on physical well-being, psychological well-being,
parent relations, social support and peers, and school well-
being [34, 35]. Acceptable to good internal consistency was
found for the Kids-CAT dimensions in its validation study
(mean standard errors of measurement ranged from 0.38 to
0.49 corresponding to Cronbach’s alphas from 0.76 to 0.86,
[35]). The IRT-based measurement selects and administers
the most informative items for each participant based on his
or her location on the underlying latent trait [36]. Therefore,
the Kids-CAT provides fewer items and is as precise as tra-
ditional paper—pencil questionnaires. It has a child-friendly
design and was easily accessible via the BELLA online
questionnaire. For the first time, we also integrated a static
proxy version of the most powerful Kids-CAT items to sur-
vey the parents’ perspective at the 11-year follow-up. Moreo-
ver, the well-established self- and parent-reported KID-
SCREEN-27, including the KIDSCREEN-10 index with a
five-point response scale (0= “not at all” to 4 = “extremely”
or 0="never” to 4 ="‘always”) [37], the SF-12 questionnaire
[38], and the SF-36 questionnaire [39], were administered
to measure HRQoL. Furthermore, validated short question-
naires of the item banks developed by the Patient-Reported
Outcome Measurement Information System (PROMIS®)
initiative [40, 41] were used to assess subjective well-being,
family relations, physical activity, relations with peers, and
global health. Good to mainly excellent internal consistency
was reported for original PROMIS scales [42—49]. Within
the scope of the BELLA study, the PROMIS questionnaires
were translated into German (see e.g., [50], more publica-
tions on translations are to follow).

Mental health problems

At all measurement points, parent- and self-reports on
mental health problems were assessed with the Strengths
and Difficulties Questionnaire (SDQ) accompanied by the
5-item SDQ Impact supplement asking for difficulties that
upset or distress the child and for interference with home
life, friendships, classroom learning, and leisure activities
with a four-point response scale (0="“not at all”, 1 =“only
a little”, 2 ="quite a lot”, 3="a great deal”) [51, 52]. For
respondents aged 18 years and older, the Composite Interna-
tional Diagnostic-Screener (CID-S) [53] and the Symptom-
Check List 9-item Short version (SCL-S-9) [54] were used
at the 11-year follow-up. To survey symptoms of depression,
the Center for Epidemiological Studies Depression Scale for
Children and Adolescents (CES-DC, [55]) and the Patient
Health Questionnaire-9 for Young Adults (PHQ [56, 57];)
were used. Furthermore, depressive symptoms were assessed
using the German translations of PROMIS Depression Short
Forms across all age groups [58, 59]. The SCL-S-9, the
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CES-DC and the PHQ showed good to excellent internal
consistency in former studies (Cronbach’s alphas >0.80 and
0.90, respectively; [54, 60, 61]).

Mental health care utilisation

Mental health service utilisation was assessed by surveying
the psychiatric/sociopsychiatric/psychotherapeutic, psycho-
logical, or sociopedagogic care that respondents had used
and how satisfied they had been with their treatment. Addi-
tionally, we assessed possible treatment needs and barriers
that prevented people from accessing treatment.

Data analysis

Age- and gender-specific effects on general health
and health-related quality of life over time

We investigated age- and gender-specific effects on self-
and parent-reports of general health measured with the GHI
and on HRQoL assessed with the KIDSCREEN-10 index
using all available data across the measurement points of
the KiGGS and BELLA studies. For analyses, we recoded
response options of the GHI so that higher values indi-
cated better general health. We calculated T values (M =50;
SD =10) for the KIDSCREEN-10 index based on Rasch
Person parameters of the European norm sample [37], with
higher values indicating better HRQoL. Individual growth
modelling was used for data analyses calculating linear
mixed models, which allowed for repeated measurements
using full-information maximum likelihood (FIML). Each
model included age (at baseline), gender, the interaction age
by gender, a linear time variable (with information on inter-
vals between baseline and the measurement point in question
in years), a squared and a cubic time variable as fixed effects;
on the level of random effects, a subject identification vari-
able was considered as random intercept and linear time
was used as random slope. For each model, age was centred
using the group mean at baseline (across all participants
with valid baseline scores; Mg o vaiia); for parent-reported
HRQoL, the mean age from the 1-year follow-up was used
(M yge 11 vatia) Since no corresponding baseline data were
gathered. We created graphs to illustrate gender-specific
trajectories across age based on data from all measurement
points using estimated marginal means from corresponding
models. In preliminary analyses, we investigated potential
cohort effects for each outcome. Random intercept models
served to investigate whether the year of birth moderated
the relationship between age (at each measurement point)
and the outcome in question. Since information criteria and
the 4 difference test depend on sample size [62], we used
McFadden’s R? [63] to evaluate the strengths of potential
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cohort effects comparing models with and without the inter-
action term of interest.

Mental health problems at baseline and related outcomes
at 6-year and 11-year follow-ups

To examine the association between self- and parent-
reported mental health problems (measured with the SDQ
and SDQ Impact) reported at baseline and health-related
outcomes at 6-year and 11-year follow-ups, we developed
univariate general linear models for each perspective (self-
and parent-reports at baseline), outcome (self-reported gen-
eral health, mental health, physical health) and measurement
point (6-year and 11-year follow-ups and). We included only
predictors measured at baseline, i.e., mental health prob-
lems, impairment due to mental health problems (none,
moderate, high), gender, age, SES, and the interaction of
gender by age. Regarding health-related outcomes measured
at 6-year and/or 11-year follow-up, we used the first item of
the SF-36 to assess general health and transformed the item
to a scale from O to 100, with higher scores indicating better
general health; furthermore, the mental and physical health
components of the SF-36 were used and standardised to a
mean of 50, with a score above 50 representing better than
average function and a score below 50 representing poorer
than average function. Effect sizes were calculated using
partial eta squared (3?=0.01 indicates a small, 72=0.06 a
medium, and ;72 =0.14 a large effect).

Mental health care utilisation

Descriptive analyses were conducted on mental health care
use and barriers to mental health care use.
All analyses were conducted with IBM SPSS 26.

Results

Age- and gender-specific effects on general health
and health-related quality of life

Across all measurement points, valid data for self-reported
general health were available for n=4987 (52% female;
overall, 10,213 valid scores were gathered across measure-
ment points in 10- to 31-year-olds). With the parent-reported
GHI, valid information was gathered in n=5754 (50%
female; overall 11,149 scores for 3- to 20-year-olds). Due
to strong ceiling effects for both versions of the GHI (the
option “poor” was chosen for less than 1% of the ratings for
each version; self-report: n=35; parent-report: n=26), we
collapsed response options (gathering “fair” and “poor”™).
The results from null models indicated that 37% of the total
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Fig.3 Gender-specific course
of self-reported general health 4 Gender
(according to the general health = male

* + + female

item; GHI) from age 11 to age
29 (1= "‘poor’ / ‘fair’, 2= ‘good’,
3="‘very good’ and 4 = ‘excel-
lent’ general health)

Self-reported general health

11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29

variance in the self-reported and 42% for the parent-reported
general health score could be explained by differences
between subjects. Fit information on null models and results
of final models are depicted in the Supplementary Mate-
rial (File 2, Tables S3 and S4). For self-reported general
health, we found an overall mean of 2.80 after controlling for
covariates in the final model (i.e., average score at baseline
for boys aged approximately 14 years; M, ¢ vaiia = 13.94,
SD e 10 vatia = 2.005). Effects for time variables indicated
a slight increase over time. Better self-reported general
health was found in younger than older and in male com-
pared to female participants; the age-specific difference
was more pronounced in girls. For parent-reported general
health, an overall mean of 2.87 was estimated (at baseline
for boys aged approximately 12 years; M, ¢ vaiia = 11.75,
SDge.10 vatia = 3-145), and again, a slight increase over time
was found. Parent-reported general health was overall better
for younger than older participants, with higher scores for
girls in younger participants and higher scores for boys in
older participants. Findings from sensitivity analyses using
general estimation equation models (GEEs) for categorical
outcomes [64] were similar.

For HRQoL, valid self-reports were gathered with the
KIDSCREEN-10 index in n=4293 (51% female; overall
7136 scores from 10- to 20-year-olds), and parent-reports
were gathered in n=4345 (50% female; overall 6783 scores
for 6- to 20-year-olds). Due to the results from the null mod-
els, 48% of the total variance in self-reported HRQoL and
49% for parent-reported HRQoL could be explained by dif-
ferences between the subjects’ model fit results (Table S3).
The internal consistency of the KIDSCREEN-10 was

Age

acceptable to good in the present study (Cronbach’s alphas
ranged for the self-report from 0.78 to 0.82 and for the par-
ent-report from 0.74 to 0.79 across measurement points in
the analysed samples). The results of the final model for
self-reported HRQoL (Table S4) showed an overall mean
of 53.37 (at baseline for boys aged approximately 14 years;
Mge 10 vatia= 1394, SDyge 10 valia = 1.984), a slight increase
over time, and higher scores for younger than older and
for male compared to female participants; the decrease
with ongoing age was more pronounced in girls. For par-
ent-reported HRQoL according to the KIDSCREEN-10
index, an overall mean of 53.55 was estimated (at 1-year
follow-up for boys aged 12 to 13 years; M, (1 vaiia = 12.62,
SD,gc 11 vaiia = 3-122), which increased slightly over time;
higher scores were reported for younger than older partici-
pants with better HRQoL for girls in younger and for boys
in older ones.

In the presented final models (Table S4), random effects
indicated significant differences in the variances of inter-
cepts and slopes across participants, and only the variance
of the slope for self-reported HRQoL was not significant.
Intercepts and slopes covaried negatively and significantly;
only for parent-reported HRQoL was a positive significant
covariance found. In preliminary analyses, we further found
no evidence for a cohort effect in any outcome; McFadden’s
R? was consistently below 1%, if corresponding effects were
significant at all. Figures 3, 4, 5 and 6 present graphs on
gender-specific courses across age (only for this, we col-
lapsed age categories at margins, if a category was repre-
sented by less than n=30), which reflect findings from the
models as reported.
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Fig.4 Gender-specific course of
parent-reported general health 4
(according to the general health
item; GHI) from age 3 to age 19
(1="poor’ / “fair’, 2= ‘good’,
3="‘very good’ and 4 = ‘excel-
lent’ general health)

Parent-reported general health

Gender

= male
* +» female

Fig.5 Gender-specific course
of self-reported health-related 70
quality of life (according to the
KIDSCREEN-10 index) from
age 11 to age 19

60

50

(KIDSCREEN T-values)

40

Self-reported health-related quality of life

30

10 11 12 13 14 15 16 17 18 19

Age

Gender

= male
* +» female

11 12

Mental health problems at baseline and related
outcomes at 6-year and 11-year follow-ups

We investigated associations of self- and parent-reported
mental health problems in children and adolescence and
their impact measured at baseline (using the SDQ and
its impact supplement) with self-reported general, men-
tal and physical health at 6-year and 11-year follow-ups
(according to the SF-36). Based on self-reported baseline
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Age

data, we analysed n =566 with self-reported at the 6-year
follow-up (females: n=306; mean age at baseline:
M=14.11, SD=1.86) and n =504 at the 11-year follow-
up (females: n=315; mean age at baseline: M =13.94,
SD =2.01). Based on parent-reported baseline data, we
examined health outcomes of n =597 at the 6-year follow-
up (females: n=316; mean age at baseline: M =13.95,
SD =2.00) and n=_886 at the 11-year follow-up (females:
n=1529; mean age at baseline: M=11.69, SD=3.17).
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Fig. 6 Gender-specific course of

parent-reported health-related 70 Gender

quality of life (according to the = male
=« * female

KIDSCREEN-10 index) from
age 6 to age 19

60

50

(KIDSCREEN T-values)

40

Parent-reported health-related quality of life

30

6 7 8

The internal consistency of SDQ scores was consistently
acceptable in the analysed samples (for the self-reported
total difficulties score Cronbach’s alphas were 0.75 and
0.73, and for the self-reported impact supplement.70 and
0.74; for parent reports, alphas for the total score were 0.79
and 0.78, and for the impact supplement 0.76 and 0.75;
please note the impact includes a key item and its internal
consistency across all items is thus calculated based only
on those with an impact of mental health problems). For
the investigated SF-36 sum scores, the internal consistency
was excellent in the analysed samples (Cronbach’s alphas
were 0.90 for the 6-year follow-up and 0.94 for the 11-year
follow-up).

Results of our models adjusted for gender, age, and the
interaction of gender by age at baseline revealed the fol-
lowing results. Pronounced self-reported mental health
problems at baseline were significantly associated with
impaired self-reported general and mental health 6 years
later, and with impaired self-reported general, mental and
physical health 11 years later (see Table 2 and Fig. 7). The
self-reported impact status due to mental health problems at
baseline was significantly negatively associated with general
and mental health 6 years later as well as 11 years later; that
is, severe self-reported impact due to mental health problems
at baseline was associated with reduced general and men-
tal health 6 and 11 years later. We further found that pro-
nounced parent-reported mental health problems at baseline
were associated with impaired self-reported general, mental
and physical health 6 as well as 11 years later. However, we
found no effects for the parent-reported impact of mental
health problems at baseline on self-reported health outcomes

9

11 12 13 14 15 16 17 18 19

Age

at follow-ups (see Table 2 and Fig. 8). Our findings addition-
ally showed that a higher SES was associated consistently
with better general health, and with better physical health
in two out of four models at follow-ups. Reported effects
were consistently small (0.01 <n*<0.06; see Table 2 and
Figs. 7 and 8; please note, results on SES are not included
in the figures).

Mental health care utilisation

Out of the total BELLA sample of the 11-year follow-
up, 7.0% (n=144) of participants aged 14 years or older
reported a mental disorder, which was recently diagnosed by
a physician, psychologist or other professional. A percentage
of 61.8% (n=_89) of these mentally ill adolescents and young
adults were, therefore, in mental health care, and the major-
ity (71.9%, n=64) of these patients were “rather happy”
or “very happy” with the treatment. Among participants in
mental health care, 37.1% (n=33) rated the treatment as
“very effective” and 46.1% (n=41) as “a little bit effective”.
A percentage of 38.2% (n=155) of the participants currently
used no mental health treatment, even though a mental
disorder was recently diagnosed. The six most frequently
mentioned reasons (multiple answers possible) for no men-
tal health care use were no interest in treatment (n=15),
treatment already finished (n=14), participant under medi-
cal treatment by physician (n=14), poor communication
with professional (n=6), uncertainty about severity of the
problem (n=6), and fear of stigma (n=35). Concerning a
lifetime mental disorder, a total of 291 (14.2%) participants
reported ever being diagnosed with a mental disorder, and
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Table 2 Mental health problems and their impact at baseline, and health-related outcomes at 6-year and 11-year follow-ups

6-year follow-up

11-year follow-up

General health (SF-36
scale, 0-100)

Mental health (SF-36
scale, 0-100)

Physical health
(SF-36 scale,

General health (SF-36 Mental health (SF-36 Physical health (SF-36
scale, 0-100) scale, 0-100) scale, 0-100)

0-100)
B [95% CI] B [95% CI] B [95% CI] B [95% CI] B [95% CI] B [95% CI]
Self-reported -0.3%[-0.7, - 0.0] —0.3%%% [-0.5,-0.2] -0.1[-0.2,0.0] -0.6**[-1.0,-0.2] —-0.3**[-0.5,-0.1] —0.3%** [-0.4, —0.1]

mental health
problems at
baseline (SDQ
total difficul-
ties score)
Self-reported impact of mental health problems at baseline (SDQImpact score)

[Ref. Normal]

Borderline —6.4%[-11.4, —1.3] —34%%[-57,-1.0] -08[-23,08] —3.5[=9.1,2.2] —0.5[-3.6, 2.6] —1.0[-3.1, 1.0]
Abnormal —10.2%%% [~ 15.6, —4.9] —5.1%%% [=7.6, —2.6] —1.0[=2.6,0.6] —6.1%[=12.0,—0.3] —6.2%%%[=9.5, —2.9] —0.3 [-2.4, 1.8]
Socio-economic  0.9%%* [0.6, 1.3] —0.1[=03,0.1] 0.1*[0.0, 0.3] 0.8+ [0.4, 1.2] 0.1 [=0.1,0.4] 0.1[=0.1,0.2]
status
Model fit 0.13 0.13 0.4 0.10 0.08 0.04

(adjusted R?)

Parent-reported
mental health

—-0.6%* [-0.9, —0.2] —0.3%** [- (.5, — 0.2]
problems at

baseline (SDQ

total difficul-

ties score)

Parent-reported impact of mental health problems at baseline (SDQ-Impact score)

[Ref. Normal]

—-0.1%[-0.2,0.0] —0.6%**[-0.9, —0.3] —0.2* [ 0.4, 0.0]

—0.2%%% [-0.3, —0.1]

Borderline —-3.1[-9.2,3.0] —-0.9[-3.8,2.0] —-04[-22,14] -3.0[-8.3,2.3] 0.3[-2.6,3.2] —-1.7[-3.5,0.2]

Abnormal —-3.5[-9.1,2.1] —-2.6[-5.3,0.0] —-1.2[-29,0.5] -4.0[-8.5,0.5] —2.2[-4.7,0.3] —-1.0[-2.6,0.6]
Socio-economic  0.9%%* [0.5, 1.3] —-0.1[-0.2,0.1] 0.1[0.0,0.2] 0.8%** [0.4, 1.1] 0.1[0.0,0.3] 0.2%* [0.0, 0.3]

status

Model fit 0.11 0.08 0.04 0.10 0.06 0.05

(adjusted R?)

All analyses were adjusted for gender, age at baseline, and gender by age at baseline.

B unstandardized regression coefficient, CI confidence interval.

#p<0.05, **p<0.01, **¥p <.001. Small effects according to partial eta square (0.01 <#?<0.06) are printed in bold. For measures see “Meth-

ods”

80.4% (n=234) of these patients were in psychological, psy-
chiatric or psychotherapeutic treatment.

Parents reported diagnoses of mental health disorders for
their children aged 7 to 13 years. In total, 8.3% (n=117) of
parents stated that their child was recently diagnosed with
a mental disorder by a physician, psychologist or other pro-
fessional; 65.0% (n=76) of these children were in mental
health care, and the majority (77.6%, n=>59) of parents were
“rather happy” or “very happy” with the child’s treatment.
A total of 39.5% (n=30) of parents with children in men-
tal health care assessed the treatment as “very effective”,
and 42.1% (n=32) assessed the treatment as “a little bit
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effective”. A total of 35.0% (n=41) of the parents reported
that their child currently used no mental health treatment,
even though a mental disorder was recently diagnosed. The
most frequently mentioned reasons (multiple answers pos-
sible) for no mental health care use were as follows: child is
under medical treatment by the physician (n=18), treatment
is already finished (n=15), and child is under treatment by
Ergo therapist (n=11). Concerning a lifetime mental disor-
der, a total of 178 (12.7%) parents reported that their chil-
dren had ever been diagnosed with a mental disorder, and
75.8% (n=135) of these children were in psychological,
psychiatric or psychotherapeutic treatment.
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Fig.7 Long-term effects of self-reported mental health problems and
of the impact of mental health problems (according to the Strengths
and Difficulties Questionnaire (SDQ) and its impact supplement)
at baseline on health-related outcomes (according to the SF-36) at
6-year and 11-year follow-ups. B=unstandardized regression coef-

Discussion

The BELLA study is a profound and comprehensive lon-
gitudinal study on mental health and HRQoL in children
and adolescents in Germany. The BELLA study provides
solid data that enable both cross-sectional and longitudi-
nal analyses of child and adolescent mental health, mental
health care use and developmental trajectories of mental
health from childhood to young adulthood. The aims of the
present paper were to describe the design and methods of
the 11-year follow-up of the BELLA study, to examine age-
and gender-specific courses of general health and HRQoL,
to investigate long-term health outcomes of mental health
problems and to report on mental health care use in young
people in Germany.

For the 11-year follow-up of the BELLA study, we pre-
dicted study participation and investigated drop-out. We
only found a considerable difference between responders
and non-responders in age. Furthermore, a higher likeli-
hood for dropout was detected in young people with a lower
SES and in non-German citizens (in line with published

11-year follow-up >

ficient; *p<0.05, **p<0.01, ***p<0.001; dashed lines indicate
non-significant effects, continuous arrows indicate significant effects;
#° indicates effect sizes; for the impact of mental health problems,
groups borderline and abnormal were compared each to the group
normal

findings from the 6-year follow-up [19]). For health- and
mental health-related variables, we found only negligible
effects if significance was detected at all. To compensate
for sociodemographic differences, a weighting variable was
generated that allows representative analyses of the cross-
sectional sample.

In our longitudinal analyses on the course of general
health and HRQoL from childhood via adolescence to young
adulthood, we found significant differences by age and gen-
der investigating self- and parent reports. Self-reported gen-
eral health (in 10- to 31-year-olds) was better in younger
than older participants and in boys compared to girls, and
the age-specific difference was more pronounced in girls.
Similar patterns in relation to age and gender were found
for parent-reported general health (in 3- to 20-year-olds),
indicating that overall health was better in younger than
older participants, with higher scores for girls in younger
participants and for boys in older participants. Our findings
are in line with the results of a number of cross-national
studies reporting that self-reported subjective health com-
plaints increase from childhood to adolescence and are more
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Fig.8 Long-term effects of parent-reported mental health prob-
lems and of the impact of mental health problems (according to the
Strengths and Difficulties Questionnaire (SDQ) and its impact supple-
ment) at baseline on health-related outcomes (according to the SF-36)
at 6-year and 11-year follow-ups. B=unstandardized regression coef-

prevalent among girls than boys [65, 66]. Furthermore, a
representative epidemiological study with more than 2000
parent—adolescent dyads from Australia reported clinically
significant differences in the perceptions of general health
comparing child and parent reports [67]. We did not com-
pare self- and parent reports directly, but our graphs point
in a similar direction. These results may imply that adoles-
cents are less positive about their health than their parents.
In particular, girls reported worse general health, which
might partly be due to “gendered” health complaints such
as headache and abdominal pains, in which mid-adolescent
girls had more than 2.5 higher odds than boys of report-
ing recurrent patterns [66]. Future epidemiological studies
should be aware of the age- and gender-specific differences
in general health in self- and parent-reports.

Furthermore, self- and parent-reported HRQoL was bet-
ter in younger than older participants, covering an age range
from 6- to 20-year-olds. This finding is in line with previ-
ous international studies that reported that younger age was
significantly associated with perceptions of better overall
HRQoL [68-70]. Moreover, our study findings indicate that
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ficient; *p<0.05, **p<0.01, ***p<0.001; dashed lines indicate
non-significant effects, continuous arrows indicate significant effects;
#° indicates effect sizes; for the impact of mental health problems,
groups borderline and abnormal were compared each to the group
normal

self-reported HRQoL was better in male participants than in
female participants, whereas the decrease with ongoing age
was more pronounced in girls. The results are in line with
the findings of previous studies, indicating that from about
age 9 or 10 years on girls had lower HRQoL scores in most
of the dimensions of HRQoL [68, 71, 72] and that there
was a stronger decline in HRQOL among girls compared
to boys with increasing age [70]. Overall, our findings on
the trajectories of general health and HRQoL highlight the
importance of effective prevention strategies that need to
respond sensitively to age- and gender-specific differences.

Regarding the examined impact of mental health prob-
lems, we found negative long-term health outcomes of
mental health problems during childhood and adolescence,
confirming results from previous studies investigating this
relationship [73-75]. In particular, symptom severity dur-
ing childhood and adolescence predicted general health
and mental health and, to a lesser extent, physical health
6-11 years later. Further, a high subjective impact of men-
tal health problems in children and adolescents (but not the
impact as perceived by their parents) predicted impaired
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general and mental health 6 and 11 years later. Copeland
et al. [76] conducted a longitudinal study using more than
1,200 participants from an US—American population-based
sample from childhood (9-16 years) to young adulthood
(19-26 years of age), and they found that individuals with a
childhood mental disorder had sixfold higher odds of at least
one adverse adult outcome (e.g., multiple psychiatric prob-
lems) compared to those with no history of mental health
problems in childhood. The results were also robust for
participants without a diagnosed mental disorder but with
subthreshold mental health problems and even stronger for
cumulative childhood exposure to mental disorder [76]. To
prevent those negative long-term consequences, the early
detection of children and adolescents at risk of developing
mental health problems is of great importance as it is the
first step towards prevention. In this context, early interven-
tion services such as the Australian National Youth Mental
Health Foundation’s headspace [77] can support young peo-
ple who experience mental health problems and help them
access health services.

Mental health problems during childhood and adoles-
cence predicted young adults’ health outcomes in the pre-
sented models. We found small effects and explained 4-13%
of the variance in the outcomes in our general population
sample over 6 and 11 years. It is known that mental health
disorders often begin in childhood or adolescence and per-
sist into adulthood [16]. In a former analysis based on data
from the BELLA study [19] using further self- and parent-
reported measures besides the SDQ, about 31% of the par-
ticipants with mental health problems at baseline had cor-
responding problems at the 6-year follow-up (in line with
Ihle and Esser [78]). Results from British cohort studies are
important to consider as well, though not necessarily directly
comparable. Findings from the Millenium Cohort study
showed moderate stability of mental health outcomes over
a period of three years analysing parent-reports for 11-year-
olds and self-reports for 14-year-olds [79]. In another British
study, strong stability in mental health scores was found over
3 years based on data from two measurement points (using
self-, parent- and teacher-reports of the SDQ [80]). Moreo-
ver, studies analyzing trajectories of mental health problems
over time usually include further factors (see e.g., this Aus-
tralian study [81]). Research showed that multiple adverse
childhood experiences (e.g., abuse experiences, parental sep-
aration, and growing up in a household with mental illness)
increase the risk of negative health outcomes in adulthood
[82—84]. Factors such as school connectedness and cogni-
tive ability [85], bullying experiences [86], and drug abuse
may additionally affect the development of mental health in
young peoples’ lives. Overall, we assume that our present
results reflect that we used a limited selection of predictors
(measured all at baseline), health outcomes from only one
follow-up measurement in each model and did not combine

information from different sources. Further studies based on
data of the BELLA study will aim to investigate the course
of mental health problems from childhood via adolescence
into adulthood in more depth considering potential risk and
protective factors, data from more measurement points and
different respondents in a model.

With regard to the present results, the SES of the family
in childhood was a significant predictor of general health,
mental health, and physical health in young adults aged
18-28 years. This finding is in line with research on social
inequality and health. Children with a low SES suffer not
only from greater health problems in childhood but also from
poorer health outcomes in adulthood [87, 88]. To reduce
the identified health inequalities, targeted and low-threshold
approaches of prevention and intervention are needed, espe-
cially for children with a socially deprived background.

In our analysis regarding reported diagnoses for mental
disorders and mental health care use, we were able to con-
firm the results of recent studies. In the total BELLA sample
at the 11-year follow-up, 7.0% of self-reports and 8.2% of
parent reports indicated a current diagnosis of a mental dis-
order. Of those with a diagnosed mental disorder, 71.5% of
self-reports and 77.8% of parents reports stated that they are
currently under mental health treatment or that they finished
treatment. Similar results were found in the representative
2016 US-National Survey of Children’s Health, according
to which up to 80.0% of participants with a mental disorder
(prevalence ranged from 3.2 to 7.4%) received treatment in
the previous year with differences by specific mental disor-
ders [89]. However, our results do not provide information
about access to care, quality of mental health care and treat-
ment success, which are important determinants for health
care and should be examined in future research. Since our
findings revealed that approximately one out of four children
with a diagnosed mental disorder is not under mental health
treatment, it is important to better understand which factors
inhibit or facilitate access to health care. Another important
aspect is the need for an efficient transition from paediatric
to adult care to prevent adolescents and young adults from
dropping out of care. As the process of transition is often
poorly managed, strategies are needed to ensure the success-
ful transition to adult-oriented care [90].

Strengths and limitations

The BELLA study is one of the most important longitudi-
nal studies on mental health and HRQoL in children and
adolescents in Germany. Our findings provide new cross-
sectional as well as longitudinal data on child and adolescent
mental health, HRQoL and mental health service use, which
were collected nationwide across Germany. The strengths
of the BELLA study include the profound and solid data,
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the large population-based cohort and the wide age range of
the participants from 7 to 31 years. This allowed us to ana-
lyse developmental trajectories of mental health and well-
being from childhood via adolescence to young adulthood.
The BELLA study focuses on mental health, well-being,
and young people’s resources rather than mental disorders.
Thus, the findings of the BELLA study are important for
the development of targeted mental health promotion and
early prevention strategies. Furthermore, the BELLA study
used standardised and established self- and parent-reported
instruments to assess mental health, HRQoL and mental
health care utilisation. Moreover, we used appropriate sta-
tistical approaches (e.g., individual growth modelling) to
analyse our longitudinal data.

Despite these strengths, there are some limitations. Data
were not collected in different languages; thus, families
with migration backgrounds could not be treated as repre-
sentative of migrant families in Germany. A further limi-
tation and common problem of longitudinal studies is the
loss to follow-up over time. However, several approaches
were undertaken to compensate for loss to follow-up in the
BELLA and KiGGS studies. These include the application
of a weighting procedure to correct for deviations from the
sociodemographic and socioeconomic structure of the tar-
get population as well as an oversampling of families with
migration backgrounds. Moreover, the BELLA study is an
observational study that only identifies associations and no
cause—effect relationships. In our analyses, we used only
single items to investigate mental health care use; future
research may wish to investigate mental health care use in
more depth.

Conclusion

With the most recent 11-year follow-up, the prospective lon-
gitudinal BELLA study provides new data on mental health
and HRQoL in children, adolescents, and young adults in
Germany that are of great relevance for health promotion
and prevention practices. The first results on mental health,
HRQoL and mental health care use in children, adolescents
and young adults were presented in the present paper. Future
analyses using cross-sectional and longitudinal data of the
BELLA study are planned, including the provision of refer-
ence scores for PROMIS instruments, reference scores and
investigations on HRQoL using data collected by means of
the Kids-CAT, and the development of further CATs. The
investigation of mental health and well-being from child-
hood over adolescence into adulthood is still a challenge.
In large surveys and clinical studies, we usually follow the
state of the art by measuring mental health and well-being
with age-appropriate questionnaires. Future research should

@ Springer

review given statistical approaches to overcome this chal-
lenge and provide, use, and describe practical procedures
that allow age comprehensive comparisons and tracking of
mental health and well-being across age groups based on
longitudinal data from a large survey.
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