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Abstract

Background In a parallel randomized controlled trial the effectiveness of the family- and group-based cognitive-
behavioural “Gug-Auf”intervention in preventing depression in children of depressed parents was evaluated. We
hypothesized that the intervention would be associated with reduced incidence of depression at 15 months as well
as with reduced symptom severity at 6, 9, and 15 months. We also explored the role of a number of mediators and
moderators.

Methods Families were included if a parent (n=100, mean age =46.06, 61% female) had experienced depression
and children (n=135, aged 8-17 years, 53% female) had no mental illness. Families (91.5% German) were randomly
allocated (50:50 block-wise; stratified by child age and parental depression) to the 12-session “GuG-Auf”intervention
or no intervention. Qutcomes were assessed (on an intention-to-treat basis) at 0-(T1), 6-(T2), 9-(T3) and 15-months
(T4) after baseline. Primary outcome (onset of depression; T4) was assessed with standardized (blinded) clinical
interviews. Secondary (unblinded) outcome was risk of depression (at T2-T4) indicated by self- and parent-reported
symptoms of internalizing, externalizing and depressive disorder. Potential mediators were emotion regulation,
attributional style, knowledge of depression and parenting style. Potential moderators were parental depression
severity and negative life events.

Results None of the children who received the intervention developed depression, whereas two of those in the
control group did. The intervention significantly reduced depression risk (indicated by severity of self-reported
internalizing symptoms) at T3 (p=.027, d = -0.45) and T4 (p=.035, d = -0.44). Both groups showed reduced depressive
symptoms (p=.029, d = -0.44). Cognitive problem-solving and negative parenting emerged as mediators. There was
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no evidence that the intervention was associated with parent-reported internalizing symptoms or externalizing

symptoms. No adverse events were observed.

Conclusions Children of parents with depression showed an increase in self-reported (but not parent-reported)
internalizing symptoms over time. This increase was not present in children who received the GuG-Auf intervention.
The intervention was not associated with changes in externalizing symptoms. Conclusions regarding prevention of
the onset of depression were not possible. Despite some limitations in the generalizability, these findings contribute

to reducing the burden of youth depression.

Registration The trial was registered on 16/04/2014 at ClinicalTrials.gov (NCT02115880) and study protocol
published in BMC Psychiatry (https://bmcpsychiatry.biomedcentral.com/articles/10.1186/512888-014-0263-2).
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Background

Parental depression as risk factor for depression

Having a parent who has experienced depression is one
of the biggest risk factors for developing depression: chil-
dren with a parent who has experienced depression have
around a 40% likelihood of becoming depressed by the
age of 20 [1] which is around three times the risk faced by
children of parents without mental illness [2]. Children
of parents with depression also experience more severe
and chronic courses of disorder [3]. Integrative models
[4, 5] propose that depression risk is conferred not only
via genetic and neurobiological pathways [6] but also via
increased exposure to adverse life events [7], family dis-
cord [8] and maladaptive parenting [9]. The combination
of these effects is thought to hamper children’s cognitive
and emotional processing [10] and ultimately their ability
to cope with stress [11]. Interventions which target modi-
fiable risk and protective factors are therefore likely to
show promise in the prevention of depression.

Preventive intervention for children of depressed parents

A number of psychological interventions have been
developed to prevent depression in children of parents
with depression. These preventive interventions target
the aforementioned pathways to inter-familial depres-
sion: madadaptive parenting, increased stress exposure
and cognitive and affective vulnerabilities to stress [4].
Some interventions focus on improving stress resilience
using techniques from cognitive-behavioural therapy
(e.g., the Coping With Depression intervention [12]).
Other interventions address the parenting difficulties
many parents with depression face [13]. Family-based
interventions such as the Family Talk Intervention (FTI)
have focussed on improving family communication via
improved knowledge about the effects of parental depres-
sion [14]. One intervention which combines all of the
aforementioned aspects is the Family Group Cognitive-
Behavioural (FGCB) intervention [15]. The FGCB con-
sists of eight weekly followed by four monthly sessions,
each of which is run by two mental health professionals.
Preliminary sessions address families’ knowledge about

depression whereas subsequent sessions, conducted with
parents and children separately, teach parenting strate-
gies to parents and coping strategies for dealing with
stress in children. Indeed, improvements in both parent-
ing and children’s coping with stress have been shown to
mediate the effects of the FGCB intervention on risk of
depression [16]. As far as we are aware, this is the only
trial to investigate the potential mediators of a preven-
tive intervention for children of parents with depres-
sion. More frequently investigated are the factors which
moderate the effects of preventive interventions for the
offspring of parents with depression. For example, some
[12, 17], but not all [18] trials have found more favourable
effects of preventive interventions for families where the
parent was remitted (rather than currently depressed) at
baseline.

A meta-analysis of seven RCTs evaluating preventive
interventions for children of parents with depression
found small but significant effects on children’s self-
reported internalizing symptoms immediately after the
intervention (g’ = —0.20) and moderate effects the inci-
dence of depression (k=4, risk ratio=0.56) [19]. However,
the effectiveness of preventive interventions for children
of depressed parents beyond 12 months has only been
investigated in five trials [12, 14, 18, 20, 21]. Interestingly,
in two trials the positive effects of the intervention only
emerged 9- [12] and 12-months [18] after baseline. This
contradicts the premise that intervention effects natu-
rally may weaken over time and may reflect the fact that
the benefit of acquired coping strategies only becomes
apparent when stressful events are encounterered. An
additional limitation of previous research is that just
four trials have investigated the effectiveness of preven-
tive interventions on the incidence of depression [12, 14,
18, 20], with the remainder using symptom severity as a
proxy for depression risk.

The trial reported in this manuscript seeks to evalu-
ate the effectiveness of the FGCB in Germany (see
Study Protocol [22]). The FGCB [15] was adapted to
German language and culture and abbreviated to GuG-
Auf (“Gesund und gliicklich aufwachsen”). Cultural
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adaptations included the formality with which parents
were addressed (using the German “Sie” and their sur-
names rather than first names) and referring to locally
appropriate leisure activities (e.g. football rather than
baseball) and food (e.g. pretzels instead of crisps). A qual-
itative evaluation revealed generally high levels of accep-
tance of GuG-Auf [23]. GuG-Auf has also been shown
to have positive effects on self-reported internalizing
and externalizing symptoms directly after the interven-
tion [24]. However, it remains to be tested whether the
positive effects on symptoms are maintained in the long-
term, which factors mediate and moderate intervention
effects, and whether GuG-Auf has an effect on the inci-
dence of depression.

The current study

In this parallel randomized controlled trial 100 fami-
lies were randomly allocated to either the experimental
group (EG), who received GuG-Auf, or the control group
(CG), who received no intervention. We conducted
assessments at 6- (T2) 9- (T3) and 15- (T4) months after
baseline (T1). A previous manuscript reported effects in
the short-term (T2) using data from the oldest child from
each family [24]. The current manuscript reports find-
ings from all four time points (T1-T4), from all children
within each family, and includes both changes in symp-
tom severity and the incidence of depression (T4). Fur-
thermore, path models directly test whether the effect of
the intervention on secondary outcomes is mediated by
children’s knowledge of depression, attributional style,
coping strategies and parents’ parenting.

The analyses reported here are based on apriori
hypotheses generated prior to commencing the trial and
independent of the analyses of the T1-T2 data [24]. Since
the original trial of FGCB found a significantly lower inci-
dence of depression at 24 months in the EG (13%) versus
the CG (26%) [18], our first and primary hypothesis was
that at T4, more children in the CG would have a diag-
nosis of depression than in the EG. Since multi-finality
approaches to developmental psychopathology suggest
that individual interventions may have further-reach-
ing effects on multiple outcomes [25] we also assessed
whether any other mental illnesses were present since the
beginning of the study.

Positive effects of the FGCB on self-reported symp-
toms of depression and externalizing symptoms (prox-
ies for depression risk) only emerged 12-months after
baseline [18], hence our second hypothesis was that at
T3 and T4, children in the CG (versus EG) would show
increases in our secondary outcomes of self-reported
and parent-reported internalizing and externalizing
symptoms as well as self-reported symptoms of depres-
sion. We expected an increase in symptoms over time in
the CG and either no change or a reduction in the EG.
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Although we had originally intended to treat all sec-
ondary outcomes equally [22], prior to data analysis we
created a hierarchy. In order of importance we assessed
intervention effects on self-reported (i) internalizing, (ii)
externalizing, and (iii) depressive symptoms and well as
parent-reported (iv) internalizing and (v) externalizing
symptoms at T1-T4. We prioritized child self-report
measures over parent-reports due to poor correlations
between parents with depression and their children [26]
and because a previous study had found larger effects
on self-reported versus parent-reported symptoms [15].
Parent-reports were nevertheless included in order to
enhance the outcome validity of the findings [27]. We
prioritized symptoms of internalizing disorder over
symptoms of depression because the chosen measure of
depressive symptoms (DIK]) showed relatively poor reli-
ability in our sample [24] and because the original FGCB
trial found stronger effects across broad symptoms of
psychopathology rather than on depressive symptoms
specifically [15].

Our third hypothesis was that group differences in
symptom severity (internalizing, externalizing and
depressive symptoms) at T3 and T4 would be mediated
by three key pillars of the FGCB intervention (measured
at T2 and T3): improving knowledge of depression in
families, enhancing adaptive parenting strategies (provid-
ing warmth and structure) and teaching children coping
strategies for dealing with stress. Indeed, parenting style
and children’s coping with stress had mediated the effects
of FGCB previously [16].

Due to heterogenous previous findings [12, 17, 18],
our fourth aim was to explore whether the effect of the
intervention on symptoms (internalizing, externalizing
and depressive symptoms) at T3 and T4 was moderated
by parental depression at T1. Since the intervention is
designed to improve children’s resilience to stress, we also
explored whether the experience of stressful life events
during the 15-month time period moderated the effect of
the intervention on symptoms of psychopathology.

Finally, in line with previous studies [28], our fifth
aim was to explore whether parents in the EG showed a
greater reduction in symptoms of depression at T4 than
parents in the CG.

Methods

Transparency and openness promotion (TOP)

The authors confirm that the manuscript meets the TOP,
JARS and CONSORT guidelines. The study was pre-reg-
istered on 16/04/2014 with ClinicalTrials.gov (https://
www.clinicaltrials.gov/ct2/show/NCT02115880) and the
protocol published [22]. We report how we determined
our sample size, all data exclusions, all manipulations,
and all measures in the study. The data (excluding vari-
ables which may identify people) and analysis scripts are
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available on the Open Science Framework (https://osf.io/
q7bér/). The intervention materials will be made avail-
able to readers upon reasonable request.

Study design

This parallel randomized controlled trial (Fig. 1) evalu-
ates a German adaptation (“Gesund und gliicklich auf-
wachsen”; GuG-Auf) of the FGCB intervention [15].
JL and KW-S enrolled families and BP allocated them
to either the experimental group (EG) or control group
(CQ). The randomization procedure was carried out by
an independent researcher (FO) who was blinded by the
identity of the families. The randomization sequence
was computer-based and generated by an independent
researcher (FO) who sent the coded randomization
results via email to the study leader (BP). The randomiza-
tion was conducted in blocks (per 10 families recruited)
and was stratified according to whether the parents were
currently depressed (as opposed to in remission) and the
age of the children. All families were evaluated at baseline
(T1), immediately after the intervention (T2; 6 months),
and nine (T3) and fifteen months (T4) after the start of
the study. In the single-blind study, participants knew
about the assigned group, but the final outcome assessors
(clinical interviews conducted at T4) did not know about
the group assignment, and participants were strictly
asked not to inform the final outcome assessor about
their assignment. When calculating the necessary sample
size we first examined previous studies which had also
adopted an inactive control condition. These suggested
that across the fifteen-month time period we could
expect roughly 33% of the CG to encounter an episode
of depression [29, 30]. We then examined the incidence
of depression in the original trial of the FGCB, which
suggested that we could expect roughly 10% of the EG to
encounter an episode of depression across the same time
period [14]. This difference equates to an Odds Ratio of
4.43. A sample size calculation for a one-sided Fisher’s
exact test revealed a necessary sample size of 92, assum-
ing a power of 80% and a 5% alpha level. The necessary
sample size was exceeded (n=100). Full details of the
randomization procedure and sample size calculation are
provided elsewhere [24].

Participants and procedure

The study was conducted at the Department of Child and
Adolescent Psychiatry, Psychosomatics and Psychother-
apy at the LMU University Hospital (Germany). Families
were recruited (largely through public advertisements)
between July 2014 and October 2017. Recruitment of
the sample is described in more detail elsewhere [24].
Follow-up data were collected between August 2015 and
February 2019. One hundred families (EG=50, CG=50)
with 135 children (EG=66, CG=69) were included in
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the study if one parent met the Diagnostic and Statisti-
cal Manual of Mental Disorders (DSM-1V) [31] criteria
for a depressive disorder during the children’s lifetime
and the child(ren) (8—17 years, IQ>85) did not meet the
diagnostic criteria for a psychiatric disorder in the pres-
ent or past. Siblings who did not meet the study criteria
(e.g. too young) were allowed to participate in the inter-
vention as long as they had no acute mental health prob-
lems which would interfere with the intervention. The
participants had to speak fluent German. Parents were
excluded if the diagnostic interview revealed that they
suffered from alcohol or drug abuse, a bipolar disorder,
reported psychotic symptoms, had a personality disorder
or were in a suicidal crisis. If both parents suffered from
depression, both parents were entitled to the interven-
tion. Families who participated in family-based therapy
which could affect the effects of the intervention were
excluded. In total four families were excluded following
baseline assessment (three due to children fulfilling cri-
teria for a DSM-IV disorder and one due to parent fulfill-
ing exclusion criteria). Following a telephone screening,
families attended the laboratory to provide informed
consent and participate in clinical interviews. Question-
naires were handed out, which they could take home and
return within a week. Once 10 families were recruited,
a randomization process was carried out and families
were informed which group they had been assigned to.
Questionnaires at T2-T4 were delivered by post. At T4
(15 months) families were invited back to the labora-
tory for clinical interviews. Each family received €25 at
the beginning and end of the study period as compensa-
tion for their time. All participants were informed about
the course of the study and possible risks and gave their
written consent to participate in the study. The study was
approved by the Ethics Committee of the Medical Faculty
at the University of the LMU Munich (Study ID: 3-14)
and conducted in accordance with the Declaration of
Helsinki.

Sample description

Table 1 describes demographic characteristics of the
children included in the study, the characteristics of par-
ents are described elsewhere [24]. Most families lived
in Munich and its suburbs and showed a comparatively
high socio-economic background (49% of parents had a
university degree and 54% of families earned over €4000
per month). Most parents were diagnosed with recurrent
depressive disorder of mild (64.5%) or moderate (12.5%)
severity, 23% were in remission. 10% fulfilled the criteria
for a double depression (experiencing episodes of major
depression in addition to dysthymia). Only 14.8% had
experienced a single depressive episode in their lifetime.
38% had comorbid diagnosis (mostly anxiety or eat-
ing disorders), 15% had slightly increased values on the
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Table 1 Demographic Characteristics of Children and Parents at

Baseline
EG CG Total
Children n=66 n=69 N=135
Age, mean (SD) 1141 (2700 11.76/(2.95) 11.59
(2.83)
Gender (%) female 508 552 530
IQ mean (SD) 105.40 106.46 105.96
(16.23) (13.69) (14.90)
Siblings (%) 77.8 72.7 753
School type (%)
Primary school 375 352 364
Hauptschule 54 19 36
Realschule 125 1.1 11.8
Gymnasium 429 50.0 464
Parents n=50 n=50 N=100
Age, mean (SD) 45.15(5.80)  47.10(7.01) 46.06
(6.43)
Gender (%) female 60.0 62.7 614
Highest level of education (%)
High school 14.0 182 15.8
A-levels 233 303 26.3
University 46.5 515 48.7
Doctoral degree 16.3 0 9.2
Family income (%)
< €2000 /month 103 125 11.3
€2000 -€3000 /month 179 18.8 18.3
€3000 - €4000 /month 154 18.8 16.9
€4000 - €5000 /month 30.8 250 28.2
> €5000 /month 256 250 254
Depressive Symptoms (BDI-11) 16.7(10.04)  17.7(12.29) 17.20
(11.10)
Currently depressed (%) 580 56.9 574
Treatment experience
Psychotherapy (%) 923 943 93.2
Psychopharmaceuticals (%) 82.1 69.7 764

Note. BDI-Il=Beck’s Depression Inventory

personality disorder screening questionnaire (SKID II),
but none showed clinically significant symptoms’. 11.5%
of the families consisted of two parents suffering from
depression. The partner of parents with depression, who
reported not to be affected by a mental illness, was also
screened for psychopathological impairment using the
SCL-90-R indicating 11% with current symptoms of a
psychiatric disorder.

Measures

A more detailed description of the measurement instru-
ments (including their psychometric properties in the
current sample) is provided elsewhere [24].

! One family was excluded because the parent had clinically-significant val-
ues on the SKID-IL
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Eligibility criteria

The semi-structured Diagnostic Interview for Psychi-
atric Disorders (DIPS) [32] was conducted with par-
ents to assess whether they met study inclusion criteria
regarding the presence of mental illness. The child ver-
sion (K-DIPS) [33], which includes separate interviews
with the child and parent, was used to ensure that chil-
dren had no current or past mental illness. Where there
was disagreement between parents and children, more
weight was given to the child report. The short version
(56 items) of the Culture Fair Test 20-R [34] was used to
screen out children who had IQ<85.

Primary outcome measure

The primary outcome of the study (Hypothesis 1) was the
onset of depression since study begin which was mea-
sured at T4 using to the K-DIPS. We also coded whether
any other mental illnesses were present since the begin-
ning of the study.

Secondary outcome measures

Secondary outcomes measured the effect of the interven-
tion on children’s risk of depression (Hypothesis 2). Risk
of depression was measured, in order of importance, by
self-reported (i) internalizing, (ii) externalizing, and (iii)
depressive symptoms and well as parent-reported (iv)
internalizing and (v) externalizing symptoms at T1-T4.
Symptoms of depression were measured using the Ger-
man version of the Children’s Depression Inventory
(DIK]) [35]. Children’s internalizing and externalizing
symptoms were assessed using the German version of
the Child Behavior Checklist (CBCL) and the equivalent
Youth Self-Report (YSR) [36, 37]. As previously men-
tioned, we intended to treat all outcomes equally. To aid
interpretation of the findings, prior to data analysis we
assigned the aforementioned hierarchy to these second-
ary outcomes. We prioritized child self-report measures
over parent-reports due to poor correlations between
parents with depression and their children [26] and
because a previous study had found larger effects on self-
reported versus parent-reported symptoms [15]. Parent-
reports were nevertheless included in order to enhance
the outcome validity of the findings [27]. We prioritized
internalizing symptoms over symptoms of depression
specifically, because the chosen measure of depressive
symptoms (DIK]) showed relatively poor reliability in our
sample [24] and because the original FGCB trial found
stronger effects across broad symptoms of psychopathol-
ogy rather than on depressive symptoms specifically [15].
This is in line with multi-finality approaches to develop-
mental psychopathology [25].
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Mediators

To test which factors mediated the effects of the inter-
vention on symptoms of psychopathology (Hypothesis 3),
four measures were used. These measures were selected
based on their psychometric properties and availability
in German language and were broadly designed to match
the key pillars of the intervention: improving knowl-
edge about depression, teaching positive parenting skills,
teaching coping (emotion regulation) strategies to chil-
dren. Children’s knowledge of depression was assessed
using the German “Depression Knowledge Question-
naire” [38]. Children’s emotion regulation (ER) was mea-
sured using the Emotion Regulation Questionnaire for
Children and Adolescents (FEEL-K]J) [39] which evalu-
ates how children deal with the emotions fear, sadness
and anger. It assesses the use of seven adaptive (problem-
solving, distraction, positive thinking, acceptance, for-
getting, reappraisal, cognitive problem-solving) and five
maladaptive (giving up, aggressive actions, withdrawal,
self-devaluation, rumination) ER strategies. Full descrip-
tions of the strategies including the items used to mea-
sure them and how they map onto the so-called A-APP
coping strategies taught in the GuG-Auf intervention are
provided in the Supplementary Table S1. The sum scores
for adaptive and maladaptive strategies were calculated
for each emotion (anger, fear and sadness). Because a
primary strategy taught to children was cognitive reap-
praisal, we included an measure of attribution style spe-
cifically: the Attribution Style Questionnaire (ASF) for
Children and Adolescents [40]. We used sum scores of
the three dimensions of the positive and negative attri-
bution scales. Parenting style was measured using the
Inventory of Parenting Styles (ESI) [41] which children
completed about the parenting style of their parents.
Sum scores were calculated for positive and negative par-
enting styles.

Moderators

To explore whether parental depression moderated the
effect of the intervention on children’s symptoms of psy-
chopathology we used the German version of the 21-item
Beck’s Depression Inventory (BDI-II) [42] at T1. To
explore the moderating role of children’s life events we
used the Child and Adolescent Survey of Experiences Par-
ent and Child version (CASE) [43] at T4. Scores for the
number and the impact of positive as well as negative life
events were calculated for self- and parent-report.

Parent mental health
To measure the effect of the intervention on parent men-
tal (Aim 5) we re-administered the BDI-II [42] at T2-T4.
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GuG-Auf intervention

Participants in the EG received the group-based GuG-
Auf intervention (manual available upon request). Eleven
groups with 3-5 families were conducted between Janu-
ary 2015 and June 2018. The sessions took place in the
Department of Child and Adolescent Psychiatry, Psycho-
somatics and Psychotherapy. The contents of the manual
are described in more detail elsewhere [24]. The inter-
vention takes place over six months and contains 12 ses-
sions (eight weekly followed by four monthly) each two
hours long. Of the families who attended at least one ses-
sion, the average number of sessions attended was nine.
There are sessions for the whole family as well as separate
sessions for parents or children only. The intervention
is based on three components: Psycho-education about
depression (parents and children), coping strategies for
dealing with stress for children (A-APP strategies: accep-
tance, distraction, positive thinking and positive activi-
ties) and parenting training for parents (parenthood and
depression, showing warmth and structure). Children
and parents have homework to do between sessions, and
parents are encouraged to spend at least 15 min per week
of quality time with their children. 69.8% of children and
60.6% of parents completed the homework assigned to
them. Each session is led by two group leaders who are
either psychology graduates or child and adolescent psy-
chiatrists in training. All group leaders were trained in
using the manual and supervised on a regular basis by the
principal investigators. To assess fidelity with the manual,
video recordings of 25% of the sessions were compared
with an intervention checklist. 98% of the sessions were
fully completed (range 87-100%). The fidelity of the
intervention is described in more detail elsewhere [24].

Control condition

Participants in the CG did not receive any intervention
but, like those in the EG, were entitled to receive support
from the usual health-care system (e.g. parent counsel-
ling centres, family doctor). Participants of the CG were
offered the intervention as a written document after
completing T4 (15 months from baseline). Anecdot-
ally, families in both groups reported that they received
support from their family doctor or counselling centres,
although this was not systematically evaluated.

Strategy of the analysis

The data was analysed using SPSS version 19 (SPSS
Inc., 1989-2006) and R [44] for Windows. To assess the
extent to which outcomes measures correlated between
children and parents belonging to the same family (i.e.,
assumption of independence) intra-class correlations
were calculated. Since these values were low (variance
explained<0.35 for all outcome measures), we did not
include family membership in the statistical models. We
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modelled family-specific variance in the moderator anal-
yses because parental depression relates to every family
but not to every child.

Hypothesis 1: effects of the intervention on the onset of
depression at T4

Our intention was to use logistic regression models to
calculate Odds Ratios for depression diagnosis (our pri-
mary outcome). However, data were only available for 31
children (44.93%) in the CG and 32 (48.48%) in the EG.
The frequencies of any psychiatric disorder were so low
in both the EG (n=2; 6% of those who provided data) and
CG (n=5; 16% of those who provided data), that a statis-
tical analysis of these data was not possible.

Hypothesis 2: effects of the intervention on symptom severity
atT2, T3and T4

We used multilevel modelling (MLM) to test the effect of
the intervention on the five measures of symptom sever-
ity (see “Secondary Outcome Measures”). Each of the
outcome measures was predicted by the treatment group
(dummy-coded with CG as 0 and with EG as 1), time
variables (i.e., DT1, DT2, and DT3 coded as 1 for T2, T3,
and T4, respectively), and the group-time interactions.
Due to most variables being skewed (see Supplemental
Table S3), the outcome measures were log-transformed
prior to the model estimation. We assumed random
effects for the intercept and time dummies to allow the
parameters vary across individuals unless there were any
convergence problems. To calculate effect sizes (Cohen’s
d) the interaction effects of group x time were divided
by the pooled SD from the two groups at T1 [45-47]. A
within-group change was defined as a simple slope of
a time variable for each group — equivalent to a paired
t-test [48, 49]; the effect size d was then defined as the
within-group change, divided by the SD from the respec-
tive group at T1 [46].

Marginal means and SEs. Missing values were handled
by the ML estimation [50] assuming data were missing
completely at random (MCAR) [51]. To inspect the pat-
tern of missingness, we tested the correlations between
the T1 scores for each variable and the number of assess-
ments that each child completed. There were no signifi-
cant correlations with any of the symptom measures (|rs|
<0.11, ps>0.28).

Hypothesis 3: potential mediators of the intervention effects
atT2, T3and T4

The same MLM approach reported above was used
to estimate which of the four potential mediators (see
“Mediators”) showed evidence of group-dependent
change over the four time periods. Four outcomes were
modelled: (i) coping with stress (FEEL-KJ; 12 indi-
vidual strategies and the two sub-scales adaptive and
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maladaptive ER), (ii) attributional style (ASF; 6 sub-
scales), (iii) knowledge of depression (Knowledge of
Depression questionnaire) and (iv) parenting style (ESL
positive and negative styles). We tested the correlations
between the T1 scores for each variable and the num-
ber of assessments that each child completed. Only two
of the potential mediator outcome variables showed a
correlation with the amount of missing values at T1: the
FEEL-K] subscales acceptance (r=.27; p=.01) and reap-
praisal (r=.24, p=.01). Since the outcome of MLMs for
these variables was unchanged whether or not the num-
ber of completed assessments was controlled for we
report estimates without the control.

Outcomes which showed group-dependent change
over time in the MLM (the “a path” in Baron-Kenny for-
mulation [52]) were included in structural equation mod-
elling (SEM), assuming a lagged effect of a mediator on an
outcome variable: i.e., the dual simplex model [53]% Spe-
cifically, (a) the mediator score at the current time point,
t, was predicted by the treatment group after controlling
for the score at the previous time point, t-1; and (b) the
outcome at time t was modelled by the treatment group
and the mediator at t-1 after controlling for the out-
come score at t-1. We did not assume treatment effects
on the mediator or outcome at T4 because of the large
temporal distance. This model allowed for testing indi-
rect effects via different pathways leading to the outcome
at T4. Model fit was assessed using the Comparative
Fit Index (CFI) and Root Mean Square of Approxima-
tion (RMSEA), indicating good fit with CFI>0.90 and
RMSEA<0.05. The mediation models were estimated
using the R package, lavaan [54] with the full-information
maximum likelihood estimator to deal with missing val-
ues. All variables were standardized in order to adjust the
differences in the variance across variables.

Fourth aim: exploration of parental depression and stressful
life events as moderators of the intervention effects

The MLM models reported in Hypothesis 2 testing inter-
actions between group (EG, CG) and time (T1-T4) were
re-run to include the potential moderators (i) parental
BDI-score at T1 and (ii) parental diagnostic status (cur-
rently depressed; yes/no) at T1. Similarly, moderating
effects of negative life events (CASE) were operational-
ized by (i) the number child-reported negative life events,
and (ii) the impact of negative life events at T4. Partici-
pants who had missing values for the moderators were
excluded in the models.

2 We used the identical formulation to the model used here except for the
equality constraint that was assumed for the effects of the mediator on the
outcome for the T1-T2 and T2-T3 periods (i.e., “b” paths). Information cri-
teria (AIC and BIC) preferred the model with (to that without) this con-
straint.
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Fifth aim: effect of the intervention on parental symptoms of
depression

The same MLM models described in Hypothesis 2 were
used to investigate the potentially beneficial effects of the
intervention over time (T1-T4) on parental depression
(BDI-II).

Results

Figure 1 provides an overview of the participant flow
within the trial. In total, 38 out of 50 (76%) randomized
families completed the intervention. Twelve EG families
withdrew after randomization, mostly for reasons of time
(8) or because the child was affected by a psychiatric dis-
order (1). Some did not give reasons (2) or could not be
contacted (1). One family (EG) discontinued the study
after the intervention was completed because they had
moved. Four families in the CG discontinued the study
after randomization for unknown reasons (3), or because
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no longer wanted to complete the questionnaires (1) or
for unknown reasons (1). To our knowledge no severe
adverse events occurred>.

Missing data

Not all children completed all measures at all time points
(see Fig. 1). High levels of missing data for the primary
outcome (37%) meant that statistical analysis of this data
was not possible (see Hypothesis 1: Treatment effects on
depression onset). Supplemental Table S4 provides the
frequency of missing values for the remaining outcome
measures. 118/135 (87.41%) provided data on at least one
of the secondary outcome (symptom measures) at least
once across the four time points. 66/135 (48.89%), 30 EG,
provided data at all four time points. 16/135 (11.85%), 9
EG, provided data at three time points. 8/135 (5.93%),
4 EG, provided data at two time points. 27/135 (20.0%),
15 EG, provided data at one time point. The amount of

Recruitment

v

Screening (ca. 283 families)

Baseline (T1)
0 months

Eligibility criteria assessed

Do not meet inclusion

n = 104 families criteria: n= 4 families

==

b
Randomised n = 100

families (135 chaldren)
v
Dro aft = ~ Diro e
out alter ut atter
mnd‘;x:umian' Experimental Group (EG) Control Group (CG) r‘n;p N sn:inn'
n=12 n = 50 families (66 children) n = 50 families (69 children) i )
Drop-out during : Drop-out durning
intervention: OuG-Ast lnl_cmnnon No intervention intervention:
) 12 sessions v
n={ n=2
[ Post-Assessment | Drop-out f’fmf n = 37 families (44 children) n = 44 families (37 children)
(T2) 6 months intervention: provided valid data provided valid data
- n=l
, ‘ I I
Fellow-Up (T3) n = 37 families (41 children) n = 44 families (39 children)
9 months > provided valid data provided valid data
) ’ ¥ !
Fellow-Up (T4) n = 37 families (43 children) n = 44 families (39 children)
15 months provided valid data provided valid data

Fig. 1 Study design and participant flow

of marital disagreement about the risks of including their
children in the study (1). Two families (CG) dropped
out during the intervention period because the child

3 Some families reported to feel burdened by the numerous questionnaires
they were asked to fill in.
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Fig. 2 Changes in Self-Reported Internalising Symptoms Across Time of Children in the EG versus CG

[0.09, 0.67]) but no change in the EG (estimate = -0.06,
SE=0.13, t = -0.46, p=.647; d = -0.06, 95% CI [-0.32,
0.20]). From T1 to T4 the CG showed a non-significant
increase (estimate=0.18, SE=0.14, ¢=1.27, p=.208;
d=0.19, 95% CI [-0.09, 0.48]) whereas the EG showed
a non-significant decrease over time (estimate = -0.22,
SE=0.13, t = -1.77, p=.080; d = -0.25, 95% CI [-0.51,
0.01]). No significant effects were found for self-reported
externalizing symptoms (all ps>0.05).

Self-reported depressive symptoms (DIKJ)

Both groups showed significant reductions from T1
to T3 (estimate = -0.30, SE=0.14, ¢t = -2.19, p=.029; d =
-0.44, 95% CI [-0.64, -0.24]) and from T1 to T4 (estimate
= -0.39, SE=0.14, t = -2.75, p=.006, d = -0.57, 95% CI
[-0.77, -0.37]), but not from T1-T2. The groups did not
differ between each other in changes across time (p>.05).

Parent-reported internalizing and externalizing symptoms
(CBCL)

There was no evidence of group differences in changes in
internalizing or externalizing symptoms across time (all

ps>0.05).

Hypothesis 3: treatment effects on the potential mediators
3a. Group-dependent change in potential mediators

Descriptive data for the variables showing group-
dependent change (Parenting Style and ER) are
shown in Table 3. Descriptive data for the other

variables (attributional style, knowledge of depression)
are reported in Supplementary Table S2.

MLM revealed a significant group by time interac-
tion for negative (but not positive) parenting style (ESI)
between T1 and T3 (estimate: -6.36, SE=2.15, t = -2.96,
p=.004; d = -0.44, 95% CI [-0.82, -0.05]). This reflected
a decrease in negative parenting in the EG (estimate
= -4.43, SE=1.48, t = -3.00, p=.003; d = -0.28, 95% CI
[-0.55, -0.02]) and no change in the CG (estimate=1.93,
SE=1.57, t=1.23, p=.22; d=0.15, 95% CI[-0.13, 0.42]).
There were no group differences at any other time points
for negative or positive parenting style.

Significant group by time interactions were found for
one adaptive ER strategy (cognitive problem solving:
Supplemental Figure S1)® and two maladaptive strategies
(self-devaluation: Supplemental Figure S2 and aggressive
actions: Supplemental Figure S3).

The group by time interaction for cognitive prob-
lem-solving occurred from T1 to T2 (estimate = -2.63,
SE=0.99, t = -2.66, p=.010; d = -0.46, 95% CI [-0.84,
0.08]) and reflected no change in the EG (estimate = -0.88,
SE=0.66, t =-1.33, p=.187; d =-0.16; 95% CI [-0.42, 0.09])
and a significant increase in the CG (estimate=1.75,

6 There was some evidence that positive thinking increased in the EG from
T1 to T3 (estimate=2.26, SE=0.88, t=2.56, p=.012, d=0.38) and remained
the same in the CG (estimate = -0.13, SE=0.95, t = -0.14, p=.891, d=-0.29).
However, this difference was not statistically significant (estimate: 2.39,
SE=1.30, t=1.84, p=.067, d=0.41). There were no significant effects on the
other emotion regulation strategies (all ps>0.05).
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SE=0.74, t=2.38, p=.019; d=0.29; 95% CI [0.01, 0.56]).
The group by time interaction in self-devaluation
occurred from T1-T3 (estimate = -2.71, SE=1.05, ¢
= -2.58, p=.010; d = -0.53, 95% CI [-0.91, -0.15]) and
reflected an increase in the CG (T1 to T3; estimate=2.89,
SE=0.77, t=3.75, p<.001; d = -0.61, 95% CI [0.31, 0.91])
and no change in the EG (p>.05). The significant inter-
action in aggressive behaviour occurred from T1 to T2
(estimate=2.59, SE=0.88, t=2.93, p<.001; d=0.66, 95%
CI [0.27, 1.04]) and reflected an increase in the EG (esti-
mate=1.81, SE=0.59, t=3.07, p<.001; d=0.50, 95% CI
[0.23, 0.77]) and no change in the CG (p>.05).

Children in both groups showed increases in their
knowledge of depression over time (T1 to T2: esti-
mate=1.51, SE=0.62, t=2.41, p=.002; d=0.38, 95% CI
[0.18, 0.58]; T1 to T3: estimate=1.60, SE=0.82, t=1.95,
p=.005; d=0.40, 95% CI [0.20, 0.60]; T1 to T4: esti-
mate=1.96, SE=0.62, t=3.17, p<.001; d=0.49, 95% CI
[0.29, 0.70]), but groups did not differ from each other.
There was no evidence of group by time interactions in
any of the attributional style (ASF) subscales (all p>.05).

3b. Mediation models

We estimated the dual simplex models with the candidate
variables from phase 3a ER (cognitive problem solving,
self-devaluation, aggressive action) and negative parent-
ing (ESI) as mediators and the five symptom measures
as outcomes’. There were no significant paths found for
child- (YSR) or parent-report (CBCL) internalizing or
externalizing symptoms. Although in the MLM analysis
(Hypothesis 2) there was no direct effect of the interven-
tion on depressive symptoms (DIK]), in the path models
the ER strategy cognitive problem-solving (but not self-
devaluation or aggressive actions) and the negative par-
enting subscale of the ESI

revealed significant lagged effects on depressive symp-
toms (DIK]). This suggests indirect effects of the inter-
vention over time (see estimated path coefficients in
Figs. 3 and 4). The intervention had a significant effect on
the mediator at T2, and the mediator has a further effect
on symptom severity at T3. The intervention also had a
significant effect on the mediator at T3, and the mediator
has a further effect on symptom severity at T4.

Cognitive problem-solving (Fig. 3). Path models indi-
cated that the effect of the intervention on symptoms of
depression was mediated by cognitive problem-solving at
both T2 and T3. The negative effect of the intervention
on cognitive problem-solving at T2 reflects the significant
increase in cognitive problem-solving from T1-T2 for the
CG but not EG. The positive effect of the intervention

7 In some models, variances of latent variables did not converge to positive
values. This seems to be due to imbalance of the dataset (i.e., missing val-
ues) — therefore, we excluded individuals who did not complete the baseline
questionnaires; leaving n=87 for these mediation analyses.
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on cognitive problem-solving at T3 reflects a greater
increase in cognitive problem-solving in the EG (versus
CQ) from T2 to T3 (not directly tested in Hypothesis
3a). The negative “b” paths imply that increases in cog-
nitive problem-solving were associated with decreases in
depressive symptomology.

Negative parenting style (Fig. 4). Path models indi-
cated that the effect of the intervention on symptoms
of depression was also mediated by negative parenting.
Although the effect of the intervention on negative par-
enting at T2 (estimate = -0.09; p>.05) and T3 (estimate
=-0.12; p>.05) individually was not significant, the total
increase in negative parenting across both time points
was (estimate: —0.20, SE=0.07, t = -2.75, p=.006, 95%
CI [0.345, -0.058]). The negative correlation is consistent
with the MLM findings (Hypothesis 3a), suggesting the
intervention lead to reduced levels of negative parenting.
The positive “b” paths indicate that reductions in negative
parenting were correlated with reductions in depressive
symptoms.

Aim 4: moderating role of parental depression and
stressful life events

Stressful life events

Data on the number and impact of stressful life events
(CASE; T4) were available for 43 participants. There was
no evidence that the number or impact of negative life
events (CASE; T4) moderated the effect of the interven-
tion on children’s depressive symptoms (DIK]), or self-
reported internalizing or externalizing symptoms (YSR)
(all ps>0.05). There was some evidence that the effect
of the intervention on parent-reported internalizing
symptoms (CBCL) at T3 was moderated by the number
of negative life events (estimate=4.12, SE=1.46, t=2.83,
p=.006, 95% CI [1.27, 6.97]). The positive values reflect
the fact that EG children who experienced fewer nega-
tive life events showed a significant reduction in symp-
toms (simple slope = -4.878, SE=1.46, t = -3.34, p=.001,
95% CI [-7.86, -1.89]) whereas those with more life events
showed no change (p>.05). The CG was unaffected by
the number of negative life events. There was no evi-
dence that the impact of negative life events moderated
the effect of the intervention on secondary outcome mea-
sures (the models did not converge).

Parental depression

Data on the severity of parental depression (BDI-II; T4)
were available for 90 parents. There was no evidence that
the severity of parental depression or diagnostic status
(current versus past depression) at T1 moderated the
effect of the intervention on any of the secondary out-
come variables (all ps>0.05).
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Fig. 3 Path Diagram of the Dual Simplex Model for the Mediation Analysis with Cognitive Problem-Solving (FEEL-KJ) as Mediator on Depressive Symp-

toms (DIKJ).
Note: Model fit indices: x2(20)=19.4, p=.50, CFI=1.00, RMSEA < 0.001.

Aim 5: effects of the intervention on parental depression

Table 4 shows changes in parental depression (BDI-II)
from T1-T4 in both groups (EG, CG). MLM with paren-
tal depression (BDI-II) as the outcome revealed that both
groups show decreased values from T1 to T4 (e = -1.38,
SE=0.63, df=72.94, t = -2.19, p=.031; 95% CI [-1.12,
-0.87]), but there was no significance difference between
EG and CG (e = -0.97, SE=0.87, df=72.43, t = -1,11,
p=.269; 95% CI [-1.14, -0.80]). There was no evidence
that parental depression changed from T1 to T2 or T3.

Discussion

Summary of findings

The overarching goal of this study was to evaluate the
mid-term effects of GuG-Auf, a preventive intervention
for children of parents with depression. The German
adaptation (“Gug-Auf”) of the Family and Group Cog-
nitive Behavioural (FGCB) [15] intervention has previ-
ously shown good acceptability [23] and effectiveness in
the short-term [24]. In the current manuscript, statisti-
cal analysis of the primary outcome (onset of depres-
sion) was not possible due to the small number of cases
of depression in both groups. However, we did observe

the expected effect of the intervention on the second-
ary outcome of self-reported internalizing symptoms (a
proxy for depression risk) at both T3 and T4. The effect
of the intervention on depressive symptoms was medi-
ated by cognitive problem-solving and parenting style.
The effects of the intervention on symptoms of psycho-
pathology were not moderated by the severity of parental
depression or children’s negative life events.

Interpretation of findings

Relatively few trials have investigated the extent to which
preventive interventions can significantly reduce the
onset of depression in the offspring of depressed par-
ents. Based on previous studies we had expected roughly
33% of the CG [30] and 10% of the EG [15, 28] to have
experienced depression by T4. In fact, just two children
across the whole sample had experienced depression by
T4, both in the CG. Whilst the number who had been
diagnosed with any form of mental disorder by T4 was
slightly higher (CG: n=5, 16%; EG: n=2, 6%), it was
still too low to allow meaningful statistical compari-
son between groups. The low overall incidence of men-
tal illness may be partly due to the fact our sample was
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Fig. 4 Path Diagram of the Dual Simplex Model for the Mediation Analysis with Negative Parenting (ESI) as Mediator on Depressive Symptoms (DIKJ).

Note: Model fit indices: x2(20)=18.85, p=.53, CFI=1.00, RMSEA < 0.001.

Table 4 Changes in Parental Depression from T1 to T4 in Both Groups

Experimental Group (n, M, SD)

Control group

T1 T2 T3 T4 T1 T2 T3 T4

22 22 22 22 18 18 18 18
16.64 12.5 10.91 10.05 21.83 14.34 13.89 14.78
(9.09) (11.77) (9.22) (9.39) (12.26) (12.11) (11.27) (12.85)

relatively well-educated and financially-stable, thus hav-
ing the resources necessary to detect and address early
signs of mental illness. However, difficulties coordinating
diagnostic interviews with the children 15 months after
they had initially been enrolled in the study also contrib-
uted to the low numbers.

The fact that we observed an increase in symptom
severity over time in the CG reflects the expected risk
faced by offspring of depressed parents. This increased
risk appears to be “buffered” in the EG, who showed no
significant change in internalizing symptoms over time.
According to traditional interpretations [55] the size of
this effect is “very small” However, it is worth noting that
within the field of youth depression prevention, even the
most powerful interventions only reach “small” effects
[56]. Furthermore, for interventions such as GuG-Auf,
which are ultimately designed to be implemented at a

public health level, very small and small effect sizes may
translate to large population impact [57]. The robustness
of this finding is supported by the fact that the origi-
nal trial found similar effects of the FGCB intervention
[15]. Furthermore, the findings are unlikely to be due
to improvements in parents’ own symptoms of depres-
sion, since this did not differ between the two groups.
Although we would have expected our findings regarding
self-reported internalizing symptoms to be mirrored in
parents’ reports, this was not the case. This may be due
to previously described general discrepancies between
parent- and child-reports of internalizing symptoms [43]
or specifically as a function of parents’ depression [24].
Of course, it is also possible that children’s self-reports
were influenced by a social-desirability effect (knowing
what might be expected based on their group alloca-
tion). In any case, other studies have found effects to be
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stronger for children’s self-reports versus parent-reports
[18] or clinician reports [30]. The finding that both child-
and parent-reports of children’s externalizing behaviour
did not change in either the EG or CG over time con-
trasts with previous studies [16, 18] and suggests that the
effects of GuG-Auf are specific to internalizing symp-
toms. This finding is perhaps not surprising given that
the intervention does not specifically train children in
how to reduce their use of maladaptive strategies such as
aggressive behaviour or giving up.

In contrast to the increase in self-reported internal-
izing symptoms in the CG, we observed a number of
positive outcomes for families allocated to the CG. They
showed similar improvements to the EG in terms of chil-
dren’s knowledge of depression and symptoms of depres-
sion. Furthermore, the parents in the CG showed similar
improvements in their own depressive symptoms to par-
ents in the EG. Given the fact that the sample had a rela-
tively high socioeconomic status and very few children
in the CG experienced mental illness across the study
period, we believe the improvements in the CG may
reflect the resources and psychological resilience and the
young age (mean age<11.59) of our particular sample. It
is plausible that once allocated to the CG, these families
were motivated to talk about depression within the fam-
ily or to seek support elsewhere. The discrepancy in find-
ings between changes in internalizing symptoms (YSR)
versus depressive symptoms (DIK]) is hard to interpret.
We are somewhat cautious in interpreting the DIK] val-
ues due to relatively poor convergent validity of this mea-
sure found in previous studies [24].

A unique aspect of the study design was the inclu-
sion of potentially mediating variables. In line with the
original trial [28], we found preliminary evidence that
the effect of the intervention on depressive symptoms
was mediated by cognitive problem-solving and nega-
tive parenting, both of which were integral parts of the
GuG-Auf intervention. However, our findings warrant
some caution in their interpretation. Firstly, cognitive
problem-solving and negative parenting mediated the
effect of the intervention on depressive symptoms mea-
sured using the DIK]J (which has questionable reliability)
rather than on internalizing symptoms (which revealed
between-group differences in the MLM analyses). Sec-
ondly, whilst increased cognitive problem-solving at T3
predicted reduced symptoms of depression at T4, the
CG show an initial increase in cognitive problem-solving
from T1-T2 which is in the unexpected direction. This
may reflect self-initiated attempts to change thought pro-
cesses as a result of allocation to the CG. The fact that
the EG showed no initial change in cognitive problem-
solving was unexpected but may indicate that short-term
benefits of the intervention are due to non-specific fac-
tors (e.g. the group setting). Thirdly, the effects regarding
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parenting style are restricted to negative (rather than
positive) parenting strategies, despite the fact that the
intervention involved training positive parenting strate-
gies. Furthermore, although children’s reports of their
parents’ parenting arguably carry high ecological validity,
we are nevertheless cautious in their interpretation since
they may deviate from objective observations or high-
frequency measures of self-reported parenting. Although
there was evidence that some of the other ER strategies
showed between-group differences in their change across
time (self-devaluation and aggressive actions), these did
not emerge as possible mediators in the path models
and were not targeted in the intervention. Other strate-
gies targeted in the intervention (acceptance, distrac-
tion, positive thinking, positive activities) showed no
change over time. The lack of evidence that attributional
style mediated the effect of the intervention on symp-
toms of psychopathology is perhaps less surprising, given
that attributional style was not directly targeted in the
intervention. Changes in both groups over time in their
knowledge of depression suggest that this is not a unique
component of the intervention which contributed to the
group differences in internalizing symptoms. Whilst the
inclusion of potentially mediating variables was a unique
aspect of the study design, we also acknowledge that the
sample size of 100 may have been insufficiently powered
for mediation analyses. As such, not only may we have
failed to detect mediating effects which were present, but
the significant effects we did find may be over-estimates
of the true effect size. In sum, whilst preliminary evidence
suggests the intervention works by modifying cognitions
and parenting style, we are cautious in the interpretation
of this finding.

We found no evidence that the positive effects of the
intervention on internalizing symptoms were moderated
by parental depression severity, which contrasts with
many [12, 17, 30] but not all [18] studies. Since the latter
study is the only other to evaluate the FGCB, it is pos-
sible that this is evidence of mediated moderation. To our
knowledge, this is the first study to investigate the mod-
erating role of negative life events. Unfortunately, we had
relatively large amounts of missing data for this variable
which limit conclusions. A significant effect was found
for the role of the number of negative life events on par-
ent-reported internalizing (but not externalizing) symp-
toms, but since this was not replicated for the impact of
negative life events on parenting-reported internalizing
symptoms, nor for the variables self-reported depressive,
internalizing or externalizing symptoms, we refrain from
interpreting this finding.

Strengths and limitations
The main strength of the current study is its clinical and
public health relevance: children with a particularly
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elevated risk of depression who received the GuG-Auf
intervention showed a significantly lower risk of internal-
izing symptoms in the mid-term compared to children
who did not receive the intervention. This replication
of findings from the original authors of the intervention
provides more robust evidence that the intervention is
effective at reducing the risk of depression. It is one of
few clinical trials to investigate the potential mediators
and moderators of preventive interventions for children
of depressed parents (see Clinical Implications) and to
investigate effects in the mid-term.

A further strength of the study is the use of standard-
ized clinical interviews to assess whether the intervention
was effective at preventing the onset of depression. These
interviews were also administered to assess the inclusion
criteria for the study, meaning that we can be fairly sure
that none of the children but all parents in the trial expe-
rienced a clinically significant episode of depression and
not sub-threshold symptoms or a different disorder alto-
gether. Unfortunately, the number of missing interviews,
combined with resilience of the sample, meant that our
planned analyses were not possible.

The main limitations of the current study relate to
the generalizability of the findings. Firstly, reflecting the
enormous strain that many families with a depressed
parent experience, there were large amounts of missing
data at all four time points. Other trials of preventive
interventions for children of parents with depressed have
been terminated early, due to the difficulties families with
parental mental illness face to commit to even potentially
helpful interventions [58]. As we have discussed else-
where [24] it is unclear whether the observed effects are
an over- or under-estimate of the true effect of the inter-
vention. Although we might have expected compliance to
be higher in the EG than the CG (who received no inter-
vention), in fact we found the levels of missing data were
equal in both groups. Another issue of generalizability
is the relatively high socioeconomic status (and lack of
ethnic diversity) of the families who participated [24].
Future studies need to do more to address this in terms
of recruitment methods (e.g. higher financial rewards for
participation) as well as intervention contents (e.g. loca-
tion at which intervention is delivered).

A second limitation is that despite the intervention tar-
geting communication within families and parent-child
relationships, we did not include a measure of family
interaction processes. A final limitation is that we did not
systematically collect data on what participants in the CG
did during the study period. As such it is hard to be sure
whether the positive effects seen in the CG reflect a posi-
tive effect of the diagnostic sessions at the beginning of
the study, or actions families took once allocated to the
CG to compensate for not receiving the intervention.
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Clinical implications

As previously mentioned, the positive effects of the inter-
vention at buffering against the increasing risk of depres-
sion which children of depressed parents face supports
the clinical relevance of the study. GuG-Auf represents
an evidence-based intervention which could be inte-
grated into routine healthcare, e.g. in psychiatric clinics
for parents suffering from depression. The findings pro-
vide a number of insights for the implementation of the
intervention at a public health level. Firstly, more devel-
opment of the intervention may be necessary to ensure
it is accessible to a diverse population of families affected
by depression. The potentially mediating role of cogni-
tive problem-solving and parenting style suggests that
the (cognitive) coping strategies taught to children and
the parenting components of the intervention are worthy
of retaining in revisions of the intervention. If the inter-
vention is shortened, as suggested by some families who
were interviewed [23], contents teaching children about
the symptoms and causes of depression might be left out.
The findings regarding the lack of moderation by parental
depression suggests that the intervention is suitable for
delivery in both adult treatment settings as well as non-
clinical settings (e.g. parent advice centres).

Future studies

The difficulty we experienced in recruiting participants
for this trial and the large amount of missing data have
also been described in other similar trials [58, 59]. This
points towards the need for more multi-site trials of
preventive interventions. The CHIMPS-Net trial (Clini-
cal Trials Registration DRKS00020380; study protocol in
preparation) is an ongoing multi-site trial in Germany
designed to evaluate the hurdles to implementing preven-
tive interventions for children of mentally ill parents into
routine care. Within this trial the authors are evaluating a
modified version of GuG-Auf (“Gug-Auf-Online”), which
by shortening the intervention and delivering sessions via
video-conferencing aims to reach a more diverse audi-
ence [60]. In addition, studies of the cost-effectiveness of
the intervention may inform the return of investment by
the preventive intervention in the long term.

Conclusions

This is the first study to evaluate the effects of the FGCB
intervention on children’s risk of depression in the mid-
term outside of the original research group. We show that
the German adaptation GuG-Auf is effective in buffering
against the natural increase in self-reported symptoms
of internalizing disorders which children of parents with
depression show. We found no effects of the intervention
on parent-reported internalizing symptoms or external-
izing symptoms. Reductions in depressive symptoms
are likely to be the result of changes in children’s coping
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with stress as well as their parents’ parenting. We also
observed some improvements in the CG who received
no intervention, which may point to the particularly
resilient sample in this study. Future endeavours should
seek to modify the intervention such that it can be easily
accessed on a population level.
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