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Abstract

Children of parents with mental health problems (CPM) have an increased risk for behavioral and psychological problems.
This study investigated the age- and gender-specific course as well as predictors of mental health problems in CPM using
the longitudinal data (baseline 1- and 2-year follow-ups) of a German general population sample from the BELLA study.
Children and adolescents aged 11-17 years (at baseline) who had a parent with mental health problems (n = 325) were
analyzed. The mental health problems of the children were assessed by the self-reported version of the strengths and dif-
ficulties questionnaire (SDQ). We used individual growth modeling to investigate the age- and gender-specific course, and
the effects of risk as well as personal, familial and social protective factors on self-reported mental health problems in CPM.
Additionally, data were examined differentiating internalizing and externalizing mental health problems in CPM. Results
indicated that female compared to male CPM showed increasing mental health problems with increasing age. Mental health
problems in CPM were associated with lower self-efficacy, worse family climate and less social competence over time.
Internalizing problems were associated with lower self-efficacy, less social competence and more severe parental mental
health problems. Externalizing problems were associated with lower self-efficacy, worse family climate and lower social
competence. The main limitations of the study are the short time period (2 years) covered and the report of mental health
problems by only one parent. Our findings should be considered in the development of treatment and prevention programs
for mental health problems in CPM.
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Introduction mental health problems represent a significant predictor for

lifetime onset of psychiatric disorders in their children. The

Children of parents with mental health problems (CPM) rep-
resent a well-known risk group for mental health problems
[1, 2]. A review by Siegenthaler and colleagues revealed
that about 50% of the CPM develops psychiatric disorders
during childhood or adolescence [3]. Accordingly, parental
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general risk in children to develop any psychiatric disorder
is 1.8-2.9 times higher if one parent is affected and 2.2-4.6
times higher if both parents suffer from mental health prob-
lems, compared to children in the general population [4]. In
a population-based cross-sectional sample of the BELLA
study [5], a proportion of 18.6% of the parents reported
mental health problems. The risk factors for parental mental
health problems like parental daily strain, parental chronic
disease or stressful life events tend to cluster together in
these families resulting in a high risk for mental health
problems. CPM in this study reported mental health prob-
lems nearly three times more often (OR = 2.85) compared
to children of parents without mental health problems. The
most important risk factors for mental health problems in
these children were stressful life events and parental mental
health problems.
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Factors associated with the course of mental health prob-
lems in CPM are analyzed in the longitudinal studies [6,
7]. These studies focus on factors that contribute to healthy
development in children and adolescents even under difficult
conditions. They differentiate protective factors into char-
acteristics of the child (personal resources like high self-
efficacy and optimism), of the family (familial resources like
parental support and good familial climate) and of the social
environment (social resources like availability of social sup-
port outside the nuclear family and social competence) [8].

Only a small number of longitudinal studies so far have
investigated protective factors that may contribute to mental
health development in CPM [6, 7]. Lewandowski and col-
leagues [6] identified easier temperament of the children,
higher self-esteem, lower maternal overprotection and higher
IQ as protective factors for mental development of children,
if the parents suffer from depression. Pargas and colleagues
[7] investigated children of mothers with depression and
identified lower levels of perceived maternal psychological
control and higher child IQ as protective factors for a healthy
mental development of the children. A recently published
cross-sectional study provided evidence that CPM particu-
larly benefits from a combination of personal, familial, and
social resources regarding mental health problems [9].

Moreover, based on longitudinal data, Garai and col-
leagues [10] reported that maternal sensitivity was related
to child-reported externalizing symptoms, but not to inter-
nalizing symptoms of the child. Correspondingly, Reuben
and Shaw [11] emphasize in their recent review that positive
outcome has to be defined for circumscribed domains like,
e.g., internalizing or externalizing behavior.

So far, longitudinal studies that investigate the natural
course of mental health problems in CPM in Germany are
lacking. At the same time, information on risk and protective
factors as well as on the course of mental health problems in
CPM based on data from the general population are essential
for conceptualization and implementation of tailored sup-
port and prevention programs for this specific subgroup.
Moreover, internalizing and externalizing symptoms may
be associated differently by diverse factors. Consequently,
the present study addresses the following research questions
based on data of a general population sample:

1. What are the age- and gender-specific trajectories of
mental health problems in CPM?

2. Which factors affect the course of mental health prob-
lems in CPM over time?

3. Are there differences with respect to internalizing and
externalizing mental health problems in CPM?

@ Springer

Methods
Procedures

The longitudinal BELLA study is the mental health mod-
ule of the German National Health Interview and Exami-
nation Survey for children and adolescents (KiGGS). The
BELLA baseline sample is a representative subsample
of the KiGGS baseline sample. For the KiGGS baseline
sample, 167 sample units were randomly chosen in Ger-
man cities and communities and subsequently a random
sample was generated using the local registration offices
[12]. For the BELLA study, a sample of 2942 families
with children and adolescents aged 7—17 years was ran-
domly drawn from the KiGGS baseline sample separately
for each age group [13]; out of these families, a number
of 2863 (97.3%) families consented to participate in the
BELLA study constituting the BELLA baseline sample.
The baseline assessment of the BELLA study was con-
ducted from 2003 to 2006. Data for the 1-year and the
2-year follow-ups of the BELLA study were gathered
from 2004 to 2007 and from 2005 to 2008, respectively.
Demographic information, data on mental health problems
as well as on risk and protective factors were gathered
by means of computer-assisted telephone interviews and
subsequent questionnaires; psychometrically sound and
internationally tested measures were administered, if
available. Written informed consent for study participa-
tion was obtained from the parents and the children prior
to data collection. Ethical approval for the BELLA study
was obtained from the ethics committee of the University
Hospital Charité in Berlin and the Federal Commissioner
for Data Protection in Germany. Details on the design and
methods of the BELLA and KiGGS studies are described
elsewhere [13, 14].

Sample

Longitudinal data of the BELLA study were analyzed
focusing on children and adolescents whose biological
parents had mental health problems. In the BELLA study,
self-reports were only gathered from children aged at
least 11 years (n = 1724). Further, we excluded partici-
pants with parental mental health data reported by step-/
adoptive parents or other caregivers at any measurement
point and those with parental mental health data reported
by different biological parents over the included meas-
urement points (overall n = 143). Among the remaining
participants (n = 1581), we identified those with paren-
tal mental health problems at baseline (for more details,
see Measures). The resulting subsample included n = 342
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CPM aged 11-17 years (at baseline; 48.8% female; Mean,
age = 14.09; SD = 2.024) and served to investigate the
age- and gender-specific course of mental health problems
in CPM. In subsequent analyses on predictors of mental
health problems over time, participants could only be
included, if data for at least one of the above mentioned
three measurement points on mental health problems, self-
efficacy, family climate and social competence, as well as
information on the individual intervals between measure-
ment points were available. This led to a slightly reduced
sample of n = 325 CPM aged 11 to 17 years (at baseline;
50.5% female; Mean, age = 14.11; SD = 2.028) which
could be included in the longitudinal analyses on predic-
tors of mental health problems in CPM.

Measures

Parental mental health problems were assessed by parent-
reports at each measurement point in the BELLA study
using the Symptom-Check List 9-item Short-version (SCL-
S-9) [15]. The decision about which parent of a child or
adolescent was included in the BELLA study was primarily
based on availability and willingness (parents were asked
to take part during telephone interviews). The administered
SCL-S-9 is an abbreviated version of the SCL-90-R [16].
Each item of the SCL-S-9 belongs to one dimension of the
original SCL-90-R (i.e., somatization, obsessive—compul-
sive, interpersonal sensitivity, depression, anxiety, hostil-
ity, phobic anxiety, paranoid ideation, and psychoticism)
and is offered with a 5-point rating scale (0 = “none at
all” to 4 = “very severe”). A higher total score over all 9
items of the SCL-S-9 indicates more severe psychopatho-
logic symptoms [15]. To identify CPM within the BELLA
baseline sample, we adapted the SCL-S-9 total score to the
sum score of the SCL-90-R (i.e., the global severity index,
GSI) and used the recommended cutoff for the GSI (T val-
ues > 63 indicate mental health problems) [17]. This pro-
cedure allowed a gender-specific determination of parents
with mental health problems. In our subsequent analyses
on predictors of mental health problems in CPM, we used
the total score of the SCL-S-9 to control for the severity of
parental mental health problems.

Mental health problems of CPM were measured by self-
reports in the KiGGS baseline assessment as well as in the
1- and 2-year follow-ups of the BELLA study using the
Strengths and difficulties questionnaire (SDQ) [18]. The
SDQ provides four problem-focused subscales with five
items each, i.e., emotional symptoms (item example: “I
worry a lot”), peer-related problems (“Other children or
young people pick on me or bully me”), conduct problems
(“I take things that are not mine from home, school or else-
where”), and hyperactivity/inattention (“I get very angry
and often lose my temper”). Items of the SDQ are offered

with three response options (0 = “not true” to 2 = “cer-
tainly true”). The scores of the four problem scales are
calculated by summing up the scores of the corresponding
items. A total difficulties score can be calculated by sum-
ming up the scores of the four problem scales of the meas-
ure. Moreover, the SDQ allows a differentiation of men-
tal health problems into internalizing and externalizing
problems [19]. The SDQ scale on internalizing problems
is calculated by summing up the scores of the subscales
emotional symptoms and peer-related problems. The SDQ
scale on externalizing problems is correspondingly gener-
ated by gathering the subscales that conduct problems and
hyperactivity/inattention.

Self-efficacy was assessed by self-reports of CPM in the
BELLA study using the General Self-Efficacy Scale (GSE)
[20] at each investigated measurement point of the study.
Items of the GSE (e.g., “It is easy for me to stick to my aims
and accomplish my goals”) were offered with a 4-point rat-
ing scale (0 ="“not at all true” to 3 = “exactly true”). Higher
scores of the sum scored over all 10 items of the GSE indi-
cate higher self-efficacy.

Family climate was measured by self-reports of CPM
using the German Family Climate scale (FCS) [21] at each
investigated measurement point of the study. Eight items
of the FCS were administered to find out which relate to
active recreational organization and cohesion (e.g., “In our
family, everybody cares about each other’s worries”); items
were offered with a 4-point rating scale (0 = “not true” to
3 = “exactly true”). A higher sum score over the adminis-
tered items indicates better family climate.

Social competence was assessed by self-reports of CPM
using five items developed in the Health Behavior in School-
aged Children study [22] at each investigated measure-
ment point of the study. Items on social competence (e.g.,
“I have many friends”) were offered with a 4-point rating
scale (0 = “describes me not at all” to 3 = “describes me
exactly”). A higher sum score over all items indicates better
social competence.

SES was measured using the Winkler index [23], which
includes information on education, profession as well as
income of both the parents. We used the metric score of the
Winkler index (ranging from 3 to 21) in our multivariate
analyses; only to describe our sample, we categorized par-
ticipants into groups with low (scores from 3 to 8), middle
(9-14) and high SES (15-21) [24]. The SES was measured
at baseline.

Migration background was determined considering the
countries of birth and citizenship. Migration background
was given, if (1) the CPM himself or herself immigrated to
Germany and had at least one parent who was not born in
Germany, or if (2) at least one of the parents immigrated to
Germany or did not hold German citizenship. The migration
background was measured at baseline.
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Data analysis

Data were analyzed using individual growth modeling. This
approach allows the simultaneous analysis of all the units
of observation (i.e., data gathered at several measurement
points) considering their organization within the subjects
even with varying intervals between time points [25]. Corre-
spondingly, linear mixed models were calculated using full-
information maximum likelihood (FIML) estimation, which
allows the inclusion of cases with missing data [26, 27]. In
the first analysis, we investigated age- and gender-specific
effects on mental health problems in CPM (n = 342) using
data on mental health problems from all the three measure-
ment points. We investigated the total difficulties score of
the SDQ with the intercept representing the individual score
at baseline and the slope reflecting the individual change
per year. Further, age (at baseline), gender, the interaction
between age and gender, a time variable (with individual
information about the intervals between measurement points
in years using three decimals, e.g., intervals from baseline
to 1-year follow-up = 1.003 and from 1- to 2-year follow-
up = 2.021) and a squared time variable (time X time) served
as fixed effects; only time was additionally used as random
effect. To investigate, if a cohort effect was given, we added
the interaction between age and time to this model. Addi-
tionally, a graph was created on the age-specific course of
mental health problems in male and female CPM based on
estimated marginal means from the corresponding model.
Moreover, we differentiated between internalizing and exter-
nalizing problems in CPM; we calculated two additional
models analyzing age- and gender-specific effects on inter-
nalizing and externalizing problems using the corresponding
SDQ subscales.

Predictors of mental health problems of CPM (n = 325)
over time were analyzed using individual growth modeling
and FIML-estimation as well. However, a number of 17
cases were still excluded from these analyses, since miss-
ing data patterns did not allow a reliable model estimation
(these cases showed missing values in a level-1 predictor
for each measurement point or in time variables for both
intervals between measurement points). Prior to the calcula-
tions, all metric predictors except for age were centered. We
investigated the total difficulties score of the SDQ with the
intercept representing the individual score at baseline and
the slope reflecting the individual change per year. Follow-
ing a stepwise approach, we started with calculating the null
model (which included the outcome, but no further predic-
tors) [26]. In subsequent analyzing steps, we added (1) time-
varying level-1 predictors with data for the three investigated
measurement points (i.e., time variables, self-efficacy, family
climate, social competence and parental mental health prob-
lems), (2) level 2-predictors which were only measured at
baseline (i.e., age, gender, SES, migration background, as
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well as information on the parental rater), and (3) interaction
terms (i.e., time X age, time X gender, age X gender, and
age X gender X time) to our model. The included level 2-pre-
dictor indicated for each participant for which the parental
rater gave information on parental mental health problems
consistently throughout the study (0 = biological father;
1 = biological mother). Predictors were included as fixed
effects, only time served additionally as random effect. To
evaluate changes in model fit, we used the Bayesian informa-
tion criterion (BIC) (smaller values indicate better model fit)
and the log-likelihood difference test. To roughly evaluate
the strength of significant effects, we calculated McFadden’s
R? [28] using the log-likelihood estimates of the full model
and of the full model without the predictor in question.
Finally, we again differentiated between internalizing and
externalizing mental health problems in CPM. We repeated
the above described procedure using SDQ scales internal-
izing and externalizing problems as outcomes. We used IBM
SPSS 22 for the presented analyses, and we determined the
statistical power of our final model on mental health prob-
lems in CPM by the means of GPower.

Results

Age- and gender-specific effects on mental health prob-
lems in CPM were investigated over time (n = 342).
Parent-reports indicated parental mental health problems
for 88.6% of these investigated cases by biological moth-
ers (n = 303) and for 11.4% by their biological fathers
(n = 39). Based on the SCL-S-9, parents reported symp-
toms of depression in 48.9%, interpersonal sensitivity in
31.7%, anxiety in 24.7%, somatization in 14.9%, obses-
sive—compulsive in 16.1%, hostility in 22.9%, phobic anxi-
ety in 8.2%, paranoid ideation in 12.3%, and psychoticism
in 5.9% (multiple responses were possible). The results
of our model indicated no direct effects of age or gender,
but a significant interaction effect indicated increasing
mental health problems with increasing age for female
CPM (p = 0.053; y = 0.36; confidence interval (CI;
95%) — 0.01; 0.72). For internalizing difficulties, a cor-
responding interaction effect pointed in the same direction
(p = 0.009; y = 0.30; CI (95%) = 0.07; 0.52). For exter-
nalizing problems, we found no age- or gender-specific
effects. Please note that no evidence for a cohort effect was
found in any investigated model. Figures 1, 2 and 3 include
graphs on the age- and gender-specific courses of mental
health problems as well as internalizing and externalizing
problems in CPM. Descriptive means for self-reported
SDQ total scores were 11.12 (SD = 4.552) at baseline [for
11-13 year-olds: M = 10.84 (SD = 4.616); for 14—17 year-
olds: M = 11.30 (SD = 4.510)]. The SDQ total scores for
the investigated sample were 9.18 (SD = 4.7078) at 1-year
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Fig.1 Averaged age- and gender-specific course of self-reported
mental health problems according to the total difficulties score of the
Strengths and difficulties questionnaire (SDQ; [18]) in children of
parents with mental health problems (n = 358)
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Fig.2 Averaged age- and gender-specific course of self-reported
internalizing mental health problems according to the internalizing
difficulties score of the Strengths and difficulties questionnaire (SDQ;
[19]) in children of parents with mental health problems (n = 358)

and 8.88 (SD = 4.496) at 2-year follow-ups. Descrip-
tive mean scores for internalizing problems were 5.03
(SD = 2.958) at baseline, 4.30 (SD = 2.837) at 1-year,
and 4.16 (SD = 2.946) at 2-year follow-ups. For exter-
nalizing mental health problems, a mean score of 6.09
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Fig.3 Averaged age- and gender-specific course of self-reported
externalizing mental health problems according to the externalizing
difficulties score of the Strengths and difficulties questionnaire (SDQ;
[19]) in children of parents with mental health problems (n = 358)

(SD = 2.830) at baseline, 4.88 (SD = 2.852) at 1-year and
4.72 (SD = 2.667) at 2-year follow-ups were found.

To analyze predictors of mental health problems over
time, a slightly reduced sample was used (n = 325). In this
analyzed sample, a proportion of 34.2% of the cases had low
(n=111), 48.3% medium (n = 157) and 17.5% high SES
(n = 57). A proportion of 9.8% of the analyzed CPM had a
migration background (n = 32). Parent-reports on parental
mental health problems (according to the SCL-S-9) were
given for 88.9% of the investigated cases by biological
mothers (n = 289) and for 11.1% by their biological fathers
(n = 36). Table 1 presents descriptive means and standard
deviations of scale scores for each measurement point.

Following our stepwise analyzing procedure, we
started with the null model (BIC = 4471.1; — 2*]log-likeli-
hood = 4451.053); the intra class-correlation for this model
indicated that 55% of the total variance in the SDQ total
difficulties score could be explained by differences between
the subjects. The inclusion of level 1-predictors led to a
highly significant improvement in model fit according to
the log-likelihood difference test (BIC = 3696.5; — 2*log-
likelihood = 3624.750; * (8) = 862.303, p < 0.001).
Subsequently, we included level-2 predictors, but model
fit did not improve any more (BIC = 3721.5; — 2*log-
likelihood = 3617.210, 4* (5) = 7.540, p = 0.183). Finally,
model fit did not improve either, as we added interaction
terms (BIC = 3745.3; — 2*log-likelihood = 3614.961, >
(4) =2.249, p = 0.490). The results of our final model indi-
cate that the average total score of the SDQ at baseline was
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Table 1 Description of the investigated sample of children of parents who had mental health problems

Baseline 1-year follow-up 2-year follow-up
n M (SD) n M (SD) n M (SD)
Mental health problems (SDQ total score; self-report; range 0—40) 321 11.03 (4.515) 240 9.1 (4.676) 224 8.84 (4.512)
Internalizing mental health problems (SDQ internalizing score; self-report; 321 5.01(2.960) 240 4.23(2.819) 224 4.14 (2.959)

range 0-20)
Externalizing mental health problems (SDQ externalizing score; self-report; 321  6.02(2.802) 240 4.87(2.862) 224 4.7 (2.663)
range 0-20)

Self-efficacy (GSE; self-report; range 0-30) 324 21.07 (3.866) 238 21.45(4.643) 224 20.95 (4.006)
Family climate (FCS; self-report; range 0-24) 322 13.88 (4.244) 212  13.2(4.256) 180 13.53(3.933)
Social competence (SCO; self-report; range 0-15) 324 11.43(2.344) 238 11.77 (2.408) 224 11.57 (2.189)
Parental mental health problems (SCL-S-9; parent-report; range 0-36) 325 12.83(4.519) 250 9.89(5.649) 235 8.59(5.997)

n = 325 children and adolescents with up to three measurements; for measures, see text concerning Methods/Measures

Table 2 Predictors of self-reported mental health problems (internalizing and externalizing problems) in children of parents with mental health
problems over time

Mental health problems Internalizing problems Externalizing problems
(according to the SDQ) (according to the SDQ) (according to the SDQ)
Effect 95% C1 Effect 95% CI Effect 95% CI
Fixed effects
Intercept 11.11%**  6.95;15.27 4.37%%*  1.83;6.91 6.70%**  3.86;9.54
L1-predictors
Time (years with 3 decimals) —1.58 —4.32;1.16 - 1.30 —3.13;0.53 —-0.24 —1.99; 1.52
Time X time 0.69%*+*  (0.28; 1.11 0.33* 0.07; 0.59 0.36%* 0.09; 0.63
Self-efficacy (GSE; self-report) —0.201*%*  —-029;—-0.13 —0.12%* —-0.17,-0.07 —0.09***  —0.14; — 0.04
Family climate (FCS; self-report) —0.13%**  —0.20; —0.06 —0.04 —0.08; 0.01 —0.09%**  —0.14; — 0.04
Social competence (SCO; self-report) — .57 *** —-0.64; — 0.37 — 0.39%** —-047,-0.30 — 0.13** —-0.22; - 0.04
Parental mental health problems (SCL-S-9; 0.04 —0.02;0.11 0.05%* 0.01; 0.09 —-0.01 —0.05;0.03
parent-report)
L2-predictors
Age (at baseline) —-0.12 —0.4;0.15 -0.03 —-0.20;0.14 -0.09 —-0.28;0.10
Gender (female) —2.38 —7.72;2.96 -2.10 —5.35;1.16 -0.29 —-3.93;3.36
Socio-economic status (Winkler index) -0.07 —-0.17;0.03 - 0.01 - 0.07;0.05 - 0.06 —0.13;0.01
Migration background -0.32 —1.65;1.01 -042 —-1.23;0.39 0.11 —0.80;1.03
Parental rater (biological mother) —-0.58 —1.8;0.64 -0.30 —1.04;0.44 -0.24 — 1.07; 0.60
Interactions
Time X age (at baseline) 0.03 —-0.16;0.23 0.07 —0.06; 0.20 —-0.04 —-0.16;0.09
Time X gender (female) 1.27 —2.43;4.96 1.26 —-1.21;3.73 —-0.05 —2.42;2.31
Age (at baseline) X gender (female) 0.23 —0.15; 0.60 0.23 <0.01; 0.46 <0.01 —0.26; 0.26
Time X age (at baseline) X gender (female) - 0.09 -0.36;0.17 - 0.09 -0.27,0.08 <0.01 -0.17;0.17
Random effects
Repeated Measures 6.4%%% 5.15;7.95 2.48%*% 1.98;3.09 2.86%**% 231,353
Intercept 7.89%*%  6.20; 10.05 2 8wkt 2.19;3.58 3.81%#k  3,02;4.81
Intercept X time —-0.31 —1.10; 0.48 —-0.11 —0.43;0.21 -0.25 —0.60; 0.10
Time 0.50 0.07; 3.60 0.44 0.16; 1.21 0.09 <0.01; 6.45

n = 325 children and adolescents (aged 11-17 years at baseline) with up to three measurements; for measures, see text concerning Methods/
Measures; ***p < 0.001; **p < 0.01; *p <0.05
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11.11 in our sample (see the corresponding estimate for
the intercept in Table 2, which presents an average score in
the outcome for the analyzed sample, when all predictors
included in the model are zero). The model results indicated
a decrease in the outcome according to the estimate for the
linear time variable (y = — 1.58) and an increase according
to the squared time variable (y = 0.69) over time. That is,
the average SDQ score of 11.11 decreased on average per
year by 0.89 into scores of 10.228 and 9.33 after 1 year and
after 2 years, respectively). Moreover, lower self-efficacy,
worse family climate, and less social competence were asso-
ciated with more mental health problems in CPM. Effects
of age, gender, SES or migration status on mental health
problems were not detected. We controlled for effects of
parental mental health problems and for the rater reporting
these problems (biological fathers vs. biological mothers)
on mental health problems in CPM over time, but no cor-
responding effects were found. The model fit improved most
by including family climate (McFadden’s R = 0.13) and less
by adding self-efficacy, or social competence (McFadden’s
R? = 0.01 for each of these predictors). The correlations
between subscales on internalizing and externalizing mental
health problems ranged again from small to moderate across
the investigated measurement points in the investigated sam-
ple (r ranging from 0.23 to 0.36). For the analyzed data, the
statistical power of a small regression effect (f> = 0.06) is
at least 90%.

The results of the final models on predictors of internaliz-
ing and externalizing mental health problems are included in
Table 2. Internalizing problems were associated with lower
self-efficacy, less social competence and more severe paren-
tal mental health problems in CPM. Externalizing problems
were associated with lower self-efficacy, worse family cli-
mate, and less social competence. We found no effects of
the parental rater (biological father vs biological mother)
in any model.

Discussion

The present study investigated the course of mental health
problems and analyzed risk and protective factors for mental
health problems in CPM over time. Our findings indicate
that female compared to male CPM showed increasing men-
tal health problems with increasing age. Our predictor mod-
els showed that mental health problems in CPM were associ-
ated with lower self-efficacy, worse family climate and less
social competence over time. Internalizing problems were
associated with lower self-efficacy, less social competence
and more severe parental mental health problems. Exter-
nalizing problems were associated with lower self-efficacy,
worse family climate and lower social competence.

A proportion of 21.6% (n = 342) of our initial popula-
tion-based sample of 1581 children and adolescents had
parents with mental health problems at baseline. This result
is close to the corresponding proportion of 19.1% of the
parents, which we reported in our above cited cross-sectional
study based on weighted data of the 6-year follow-up of
the BELLA study (data were weighted based on the Ger-
man microcensus with regard to the children’s age and gen-
der) [5]. Other population-based studies focused on mater-
nal depressive symptoms. Chang et al. [29] reported that
23.4% of the mothers were depressive in a US nationally
representative household sample. Pargas et al. [7] reported
a proportion of nearly 14% for depressive mothers based on
their Australian prospective birth cohort study of 7223 chil-
dren and their mothers. Different proportions for maternal
depressive symptoms reported in these two studies may be
due to the differing nationalities of the investigated samples
and the instruments used (Chang et al. [29] administered
the 20-items CES-D scale to measure maternal depressive
symptoms, while Pargas et al. [7] used the Structured Clini-
cal Interview for DSM-IV). The descriptive means for the
SDQ self-reported total score in CPM in our sample ranged
from 9 to 11 points across measurement points with lower
scores at follow-up measurement points. We draw our sub-
sample of CPM by identifying children and adolescents with
parents who reported mental health problems at baseline and
mental health problems in these parents did not necessar-
ily sustain or re-appear at 1-year and/or 2-year follow-ups.
Moreover, our findings may have partly been influenced by
effects of repeated measurements over time. Overall, the
descriptive means for the SDQ total score found in our study
are only slightly higher than corresponding scores based on
norm samples from different countries ranging from 8 to 10
points [for a British sample of 11-15 year-olds, the mean
score was 10.3 (SD = 5.2) [30]; in an Australian sample of
11-17 year-olds, the mean score was 9.0 (SD = 5.6) [31]
ranging from 8.0 (SD = 6.1) in 11-13 year-old girls to 10.1
(SD = 6.0) in 14-17 year-old boys]. Although the total
score in our sample was not much higher than in the above
cited norm samples, we detected that CPM in the BELLA
study reported nearly three times more often mental health
problems (OR = 2.85; CI 1.88; 4.32) compared to children
of parents without mental health problems in our previous
work [5] showing that CPM represent a risk group for men-
tal health problems.

The investigation of the age-specific course showed that
internalizing mental health problems in CPM increased for
girls with increasing age. This result is in line with find-
ings of epidemiological studies for the general population
assessed with clinical interviews indicating more internal-
izing symptoms in adolescent girls compared to boys [32]
These authors also reported a high symptomatology con-
cerning externalizing problems for boys which is decreasing
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with ongoing age in the years 10—15. We could not confirm
the latter finding due to the age group investigated in our
study. As mentioned above, we showed in a previous work
[5] that CPM report more mental health problems than
children of parents without mental health problems (19.1
vs. 7.7%). In summary, these results suggest that the level
of symptomatology in CPM is considerably higher than in
children of parents without mental health problems, but the
course of mental health problems does not differ distinctly in
CPM compared to children of parents without mental health
problems. Future longitudinal studies are necessary to con-
firm these results.

Our analyses on the predictors of mental health problems
in CPM over time revealed evidence that self-efficacy, family
climate and social competence may serve as protective fac-
tors for mental health problems in CPM. Correspondingly,
Lewandowski and colleagues [6] reported that self-esteem
was the most important predictor for mental health develop-
ment in children of depressed mothers; the concept of self-
esteem analyzed by those authors is very close to the con-
cept of self-efficacy which we analyzed in our study. Similar
results from the longitudinal study done by Pargas and col-
leagues [7] showed that high self-esteem predicted mental
health development in children of depressed mothers; the
same was true for healthy peer social functioning, a predictor
that is very close to social competence in the present study.
Moreover, our findings on the association between family
climate and mental health problems in CPM are in line with
the findings of former studies. Parenting functioning opera-
tionalized as perceived maternal psychological control by
Pargas and colleagues [7] and as lower maternal overprotec-
tion by Lewandowski and colleagues [6] predicted mental
health development in the children of depressed mothers. We
found that mental health problems of CPM were associated
with personal (self-esteem), familial (family climate) as well
as social resources (social competence); these findings indi-
cate that the mental health development in CPM depends on
resources from diverse sources, corresponding to the find-
ings of our former cross-sectional study [9].

Increasing parental mental health problems served as a
risk factor for increasing internalizing but not for increasing
externalizing symptoms of CPM. To interpret this result,
it has to be noticed that the parents included in the present
study predominantly reported severe internalizing mental
health problems like depression (48.9%), interpersonal
sensitivity (31.7%) and anxiety (24.7%). Previous studies
described that psychiatric disorders were transmitted specifi-
cally from parents to their offspring (e.g., concerning anxi-
ety disorders [33, 34], substance use disorders [35], behav-
ioral disorders [36] and major depression [37]). However,
other studies with bigger samples as well as meta-analyses
reported little specificity in the associations of particular par-
ent disorders with particular offspring disorders [4, 38] and
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suggested a more generalized pattern for intergenerational
transmission of mental disorders. These results raise the
question of mechanisms of risk transmission from parents to
children. The following results of the Gene-by-Environment
research [39], genetic as well as environmental factors have
to be considered. Genetic liability factors are associated with
a wide range of internalizing or externalizing pathology [40,
41]. As important environmental factor in the transmission
of parental psychopathology on children, parenting behavior
may have an important influence on the mental health of
children as well. Particular patterns of parenting behavior
may be specifically associated with a child’s mental health
problems [38]. Future research should investigate more
detailed mechanisms of the transmission of mental health
problems from parents to children and shed light on aspects
of specific vs. unspecific transmission processes.

Family climate predicted externalizing but not internal-
izing symptoms in the investigated children in our study.
This result is in line with the study of Luthar and Sexton
[42]; these authors reported that externalizing diagnoses but
not internalizing diagnoses of the children were associated
with negative parenting behaviors in a sample of mothers
with depression or drug abuse. Goodman and colleagues
[38] showed in their review that parenting style in particu-
lar was associated with externalizing problems in children.
According to Reuben and Shaw [11], externalizing prob-
lems in children substantially depend on the adequacy of
parental discipline. Based on these findings, we suggest that
familial as well as parental protective and risk factors are
more important for the development of externalizing than
for internalizing problems in CPM.

In the present study, we analyzed a risk group sample of
CPM and found no association between mental health prob-
lems in CPM and SES. However, we found in our previous
study based on data of the BELLA study, that families with
parental mental health problems are already characterized by
significantly lower SES compared to families without paren-
tal mental health problems (27.9% with low, 60.0% with
medium, and 12.1% with high SES compared to 13.3% with
low, 66.6% with medium, and 20.1% with high SES [5]).
That is, the investigated sample of CPM in our study already
had relatively low SES (low SES in 34.2%, medium SES
in 48.3% and high SES in 17.5% of the investigated cases).

The present study has the following main limitations.
Neither the investigated children, nor the parents received a
clinical diagnose confirmed by the clinical interviews. Addi-
tionally, in the BELLA study, only information on mental
health problems of one parent was assessed. However, previ-
ous studies reported substantial differences in risks for child
mental health problems in CPM, if one or both parents suf-
fered from mental health problems [4]. Future studies should
consider mental health problems in both parents. Finally,
the investigated time span only covered 2 years in our study.
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In general, longitudinal studies on children and adolescents
have to deal with the transition from childhood over adoles-
cence into adulthood, and the respective changes in symp-
tomatologies as well as in recommended age-appropriate
assessment instruments. Nevertheless, future studies should
strive for assessing data over a longer time period and for
describing trajectories of mental health problems in CPM
based on those data.

The present study also has several strengths. We analyzed
data of the general German population, whereas previous
German studies on CPM have predominantly investigated
clinical samples [2, 43]. The present data should thus fill an
important gap in the existing literature.

Research already showed that self- and parent-reports
on mental health problems in children and adolescents may
differ [44, 45]. We analyzed self-reported data on mental
health problems in CPM to prevent a potential bias which
may have occurred if parents with mental health problems
report on the mental health of their offspring. Future studies
may wish to investigate predictors of parent-reported mental
health problems in CPM as well as the agreement between
self- and parent-reported data on mental health in this risk
group. CPM represent a well-known risk group for mental
health problems and thus tailored support and prevention
programs are needed; corresponding programs are currently
developed and progressively implemented in mental care
services [46, 47]. Our findings that self-efficacy and social
competence may serve as protective factors for developing
mental health problems in CPM, and that family climate is
a protective factor for developing externalizing symptoms in
CPM can facilitate the development of adapted support and
prevention programs for this risk group. Moreover, support
programs should consider that female CPM with growing
age may represent a subgroup with a high risk for internal-
izing symptoms.
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