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Purpose of review

The transgenerational transmission of mental disorders is one of the most significant causes of psychiatric
morbidity. Several risk factors for children of parents with mental illness (COPMI} have been identified in

numerous studies and meta-analyses.

Recent findings

Many interventions have been developed for this high-risk group, but data about their efficacy are

heterogeneous.

Summary

The current meta-analysis reports on 96 articles including 50 independent samples from randomized
controlled trials quantifying effects of preventive interventions for COPMI. Random effect models resulted in
small, though significant Effect Sizes (ES) for programs enhancing the mother-infant interaction (ES=0.26)
as well as mothers’ (ES=0.33) and children’s (ES=0.31) behavior that proved to be stable over the

12-month follow-up, except for infants’ behavior. Inferventions for children/adolescents resulted in
global psychopathology {E

significant small effects for

(ES=0.17), @
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The transgenerational transmission of mental dis-
orders (TTMD) is a major risk factor for the develop-
ment of mental illness across generations |[1,2].
According to epidemiological estimates, up to one
in five adults will ever show a significant mental
health problem [3,4]. Some studies have shown that
about 23-32% of adult patients receiving mental
healthcare are caring for underage children [5-8].
Having a parent with a mental illness has been
associated with multiple psychological and devel-
opmental risks for children, such as lower academic
achievement [9], increased stress-related somatic
health conditions (e.g., higher rates of asthma and
other atopic diseases [10]), internalizing/externaliz-
ing symptoms [11,12], and the development of
severe mental illness (SMI) [13*], thus providing
evidence that the TITMD is a major risk factor for

0951-7367 Copyright © 2017 Wolters Kluwer Health, Inc. All rights reserved.

the development of SMI, as demonstrated in numer-
ous other studies [1,2,11,13*,14]. Long-term studies
have further shown that children of parents with
mental illness (COPMI) have a higher life-time risk
of developing SMI ranging from 41 to 77%; sub-
clinical symptoms often present earlier, however
[1,2]. The BELLA study found that a parental mental
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KEY POINTS

o COPMI are at a high risk to develop severe mental
disorders themselves.

e Various interventions have been developed for this
high-risk group, though effects in the existing meto-
analyses have proved to be small and in some cases
also nonsignificant.

The current meta-analysis addressed mother—infant and
child/adolescent interventions and resulted in
significant though overall small effects.

Future studies need fo address the high risk of COPMI
facilitating the prevention of the infergenerational
transmission of mental disorders.

o The results of this meta-analysis [i.e., inclusion of
females, interventions addressing both parents and
children) points at factors relevant for the improvement
of future interventions.

illness was a powerful risk factor [Qdds ratio (OR)
2.4] for the development of mental health problems
in children and adolescents [15]. Recent studies
have added evidence that offspring with two gener-
ations previously affected by SMI are at an even
greater risk [16,17]. Thus, COPMI are most likely
to constitute the next generation of patients with a
mental disorder [13*%] associated with significant
disability adjusted life years (DALYs; loss of healthy
years) and economic costs [18-20]. They therefore
constitute an essential target group to be addressed
by preventive interventions.

Accordingly, various interventions have been
developed to meet the needs of this group of young
people [1,2,7,10,21-23]. Although the treatment of
the parental disorder has been associated with
improved child outcome [14,24-28,29"], there
are also four meta-analyses reporting on preventive
interventions for COPMI [30-32]. One meta-
analysis that included 10 studies evaluated inter-
ventions enhancing sensitivity of mothers with
depression and found a corrected nonsignificant
small effect size of 0.19 [33]. Another meta-analysis
based on 13 trials showed a significant relative risk
reduction of 40% (seven studies) for the same dis-
order as the parent’s illness [30)], though such
specific transmission of disorders is not typical for
COPMI [13"; overall effects for children’s internal-
izing symptoms were only small (seven studies,
effect size = —0.22) and nonsignificant for external-
izing symptoms (eight studies, effect size=—0.16)
[30]. A recent study focusing on severe parental
disorders and community-based interventions [31]
found small and nonsignificant effects for children’s
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psychopathology (effect size=0.06) and social
behavior (effect size=0.23), whereas another
meta-analysis on children of depressed mothers
found a significant effect on children’s mental
health (effect size = 0.40) [29™].

In summary, though there is some empirical
support that interventions for COPMI might be
etfective, quantitative reports sumimarizing such
effects are only sparse and report mixed results.
Further, one of the meta-analyses [30] mixed effects
for infants, children and adolescents, hampering the
estimation of effects. This review thus aims to
improve the current state of the literature by pre-
senting a comprehensive, quantitative report on
the efficacy of prevention programs for COPMI,
separately for mother-infant interventions and
interventions for children/adolescents.

We  report on mother-infant interventions
(dependent wvariable: mother—infant interaction),
and interventions for children/adolescents (depend-
ent variable: child psychopathology) on a large
evidence base (50 independent samples), with
post-intervention, 6 and 12-month and long-term
follow-up effects. As the existing meta-analyses
reported  significant  heterogeneity of effects
[30-32], moderator analyses will target potential
influences as identified in the literature [34].

Literature review

Studies were identified through electronic databases
(Cochrane, PubMed, Psychinto, and ERIC), manual
search (i.e., Journal of the American Child and Adoles-
cent Psychiatry 1987 to January 2015; inspection of
included studies in prior meta-analyses/reviews)
and personal contact with authors [35]. Search
criteria included the population addressed, all
mental disorders, and intervention types. Search
terms within a category were linked with ‘OR’,
between categories with ‘AND". All possible articles
identified were included with no backward limit;
the search was terminated in January 2015. We
restricted our search to articles of English, German,
Italian, French, or Spanish language. In total, 95
studies based on 50 independent samples were
identified. Figure 1 shows the flowchart with all
study extraction stages.

Inclusion criteria

Parents of children had to be diagnosed with a
mental disorder (current or previous) and this
had to be the reason for study inclusion. For the
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§ | 6189 records identified 317 full-text records identified
® | through database search through other sources
L {Cochrane, PubMed,
E Psychinfo, ERIC}
. i rd
After sereening of titles
andabstracts 725 articles /
recommanded as fulltext |-

S’

Screening

1042 full-test records
wresned
846 records excluded
z after screening
g 96 full-text articies
sssessed for eligibility

AN
[ N

K
34 studies basad on 20 68 records based on 33
independent samples on independent samples on
§ miatherinfant. children’s
§ interactions psvchepathology

Study flowchart; three studies included in the
mother—infant interactions were also included in the
children’s psychopathology sample, thus the fotal number of
independent samples included in both meta-analyses is 50.

meta-analyvsis on  mother-infant interactions,
children had to be younger than 6 years of age. In
the meta-analysis reporting on children’s psycho-
pathology they had to be at least 2 years of age after
the intervention and below 18 years of age at the
beginning of the study. Studies had to report on
psychosocial interventions addressing the parents,
the children or both. Control conditions had to be
no intervention, treatment as usual (TAU) or an
alternative, less intensive or specific intervention.
Studies comparing two active interventions (i.e.,
combination therapy vs. medication only) were
excluded. Studies had to report either children’s
psychopathology scores or mother—infant inter-
action observations. Only randomized controlled
trials with random assignment of individuals were
included to ensure that results would not be biased
by systematic differences between groups. Studies
had to include information that permitted calcu-
lation of effect sizes with a sufficient degree of
precision (e.g., means and SDs, f test for independ-
ent samples, chi-square values).

Exclusion criteria
Studies with other target groupse.g., high-risk popu-
lations or premature babies) or when reporting on

09517367 Copyright © 2017 Wolters Kluwer Health, Inc. Al rights reserved.

children with diagnosed disorders were excluded, to
ensure estimation of preventive effects. Studies
reporting on interventions starting before children
were born, or reporting on parental medical therapy
only were also excluded, as were studies reporting
mother-infant interaction ratings in form of attach-
ment or without observational data.

Study characteristics

Each study was coded on a number of domains:
characteristics e.g.,, publication status and year,
country), study participants (ie., age, sex of
parents/children, type of parental disorder, single
parent status, socioeconomic status, ethnicity, and
psychopathology in children), characteristics of
the intervention (i.e., type of intervention, length,
setting, target group, individual, family, or group
setting, intervention leader), and type of control
group (i.e., no intervention, intervention leader,
TAU, alternative, less intensive, or less specitic inter-
vention; refer to Table 1 for details). Study quality
was coded on an 8-point scale as proposed in
previous research [36]. The coder completed a stand-
ardized form for each study and discrepancies were
discussed. A subset of studies was coded by two
raters independently (M.T. and an independent col-
league) to permit calculation of inter-rater reliability
(categorical variables: Cohen’s k; continuous vari-
ables: intraclass correlations). Inter-rater agreement
was k = 0.718~1.00, an excellent agreement accord-
ing to Greve and Wentura [37]. Intraclass corre-
lations were between 0.921 and 1.0 indicating
excellent agreement as well.

Effect size calculation
For the meta-analysis reporting on mother-infant
interaction, the standardized mean difference
Cohen’s d was calculated and converted to Hedges'
& to correct for small sample bias. For the meta-
analysis reporting on children’s psychopathology
we calculated Morris’ g [38] that corrects for small
sample bias and pre-test differences between groups.
A positive effect size indicates an improvement in
children’s functioning or outperformance of the
control group by the experimental group, and a
negative effect size deterioration or outperformance
of the experimental group by the control group.
When multiple dependent measures were given
for one sample, the data was aggregated into one
effect size respecting all these measures. In the case
of more than one possible control group, the least
intensive one was chosen; in the case of more than
one intervention group, the behavioral therapy
one was chosen, in the case of two behavioral
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Table 1. Study characteristics of the mefa-analysis on mother-infant interaction studies with means, SDs, percentages as well

as details on meta-analytic results

Char: 2cte ruttcsafmfher-mfun!interumm sty ies .

Depression: 14 studies
Substance use disorders: 5 studies
Eating disorders: 1 study

Mother’s disorder

Mothers age 28.5 (3D 3.7, range 17-33 years)
White 59.3% (SD 35.7)

Single parents 36.6%

Secioeconomic status (SES) 5% studies high

35% studies medium
35% studies low
25% studies not reported

Children's age 0.68 months {SD 1.07, range 0-4 years)
Children’s sex 47 0% female
Staff delivering the intervention Three studies: frained professionals

2 sludies: less qualified professionals fe. g. nurses)
7 studies: professionals from different professions [e.g., nurses and psychologists)
5 studies: not reported

Intervention setting Sef?éng!:
10% clinic
50% home
10% more than one setting
15% other settings
15% not reported
Intervention format:
45% family-based
30% mother only
15% group-based
10% not reported/not definable

Intervention length Mean # sessions 11.1 (SD 7.46, range 2-33)
Session length 70.9 min (SD 70.5, range 15-300)
Intervention types 40% cognitive-behavioral therapy

15% interpersonal themp?/
45% not reported/not definable

Intervention target _ 70% mother and infants
30% mothers only

Control group 45% treatment as vsual
40% alternative, less intensive or specific treatment
15% not reported

Effects of the mother-infant interaction studies {post-intervention)

Total ES=0.26 {19 studies) : :
95% C110.09; 0.44}; z=2.89; P=0.0038 [varicnce of ES= #* =0.08, 95% C1 (0.02; 0.33); P =58.07%, 95% Cl [25.65; 84.37)]
[Results of Cochrans Qifest:
Q=41.59 (df=18), P=0.00]
Mothers’ behavior during interactions ES -~ 0.35 (15 studies)
95% C110.13; 0.57); z~3.13; P~ 0.0017, [variance of ES= - 0,11, 95% C1 (0.02; 0.35); /2 - 37.27%, 95% CI (25.23; 84.27]]
[Results of Cochrans Qrest:
Q=37.27 {df=14), P=0.00]
Children’s behavior during interactions ES = 0.31 (11 studies)
95% Cl {0.06; 0.56}; z=2.43; P=0.0151, |variance of ES=#2 =011 ; 95% C1{0.03; 0.70); I* =66.59%, 95% Cl (31.35; 92.63]]
[Results of Cochrans Qitest;
Q28 74 (df=10], P=0.00]
Mother-infant follow-up effects {up to 12 months after post-intervention)
Total ES = 0.22 (7 studies) )
95% C1 (0.03; 0.40), 2=2.25; P=0.0241; *=0.02, 95% CI (0.0; 0.34); F = 31.41%, 95% CI (0; 88.81)]
[Results of Cochrans Gitest:
Q=9.20 (df=6), P=0.16]
Mothers behavior during interactions ES = 0.33 [6 studies) )
95% C1(0.16; 0.50); z=3.87; P=0.0001; #* =0, 95% CI (0.0; 0.34); P=0%, 95% ClI (0; 87.92]
[Results of Cochrans Q-est:
Q=527 [df=5), P=0.38]
Children’s behavior during interactions ES=0.22 (5 studies) ~
95% Cl{0.14; 0.59); z=1.20; P=0.2294; 2= 0.1 2,95% Cl{0.01; 1.58); F=71.94% 95% Cl [15.02; 97.0¢)
[Results of Cochrans Grtest:
Q=12.71 (df=4), P=0.01]

Cl, confidence interval: ES, effect size.
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IR 2 Forest plots for the meta-analyses on mother-child interactions and child psychopathology at posttest.

interventions the one enhancing parenting skills,
and the most intensive treatment was chosen in
cases without behavioral interventions.

Meta-analyses were performed with Metafor ver-
sion 1.6.0 [39,40] for R version 2.15.2 using the
random effect models (]41]) with the restricted
maximum likelihood estimator for the random
effects variance 7. Further, heterogeneity of the
estimated true effect was examined using Cochran’s
Q test for homogeneity [42] and the [P-statistic [43].
Moderator analyses followed heterogeneous effects
to identify possible influences of effects. For con-
tinuous variables moderator analyses were per-
formed with metafor using univariate meta-
regression models (MEM [41]) under the assumption
of the MEM. Categorical moderator analyses were
performed with the SPSS macro METAF.SPS [44],
since this macro allows a meta-analytic moderator
test in the ANOVA-frame-work. For all estimated
true effects, sensitivity analyses were performed
using fixed effect models (FEM |45]) to examine
biases due to the choice of the meta-analytic model.
Metafor was used for all sensitivity analyses (i.e.,
impact of potential outliers as well as of potential
influential studies [46]; publication bias with funnel
plot inspection and tests of asymmetry with a rank
correlation and regression tests).

Mother-infant interaction

Data of 20 independent intervention-control
(N=712 intervention and N=733 control group)
were available for analyses (19 studies on mother—

infant interactions; 15 studies on mother’s sensitivity
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behavior; 11 studies on child behavior; and seven
studies with 12-month follow-up data). Study quality
was overall moderate with a score of 4.8 (min. 1,
max 7).

Total pre-post effects were overall small (effect
size = 0.26), with slightly larger effects for mother’s
sensitivity (effect size = 0.35) and children’s (effect
size=0.31) behavior during interactions. Effects
were stable for follow-up assessments (up to
12 months post-intervention) for total effects (effect
size == (.22) as well as for mother’s behavior during
interactions (effect size = 0.33). However, childrens’
did not reach significance at follow-up (effect
size=0.22). Only one study [32] presented long-
term follow-up effects that showed an outperform-
ance of the control group (effect size =—1.82). For
details please refer to Tables 1 and 2 as well as Fig. 2
for the overall effect size as well as effect sizes for
each study included.

Sensitivity analyses under the FEM resulted in
similar effects. A few studies were identified as out-
liers or influential. Controlling for those did not
result in marked differences, thus the studies were
not excluded for analyses. Sensitivity analyses to
control for publication bias were non-significant
for all meta-analyses on mother—child interaction.

Moderator analyses for post-test mother—child
interaction revealed the following significant
moderators: study quality (8=—1.0, Qmade=4.47,
df=1, P=0.0340), with lower study quality produc-
ing larger effects; joint mother~child interventions
producing larger effects (effect size == 0.40) than tar-
geting  mothers  only (effect  size =-0.07)
(Qberween=10.01, df=1, P<0.0016); and group
(effect size=0.38) or family (effect size=10.38)
settings resulting in larger effects than individual
(effect size = —~0.14) interventions (Qperween = 15.02,
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Preventive interventions for children of mentally ill parents Thanhduser et af,

Table 3. Study characteristics of the meta-analysis on child/adolescent intervention studies with means, SDs, percenfages as

well as details on mefa-analytic results

Characteristics of interventions for children and adolescents

Parent with disorder Mothers 78.0%

Disorders Depression: 14 studies
Substance use disorders: 14 studies
Mixed disorders: 4 studies
Anxiety disorder: 1 study

Mean age parents 36.0 years (SD 5.3, range 26-44)

White 61.6%
Single parents 35.5%
Sociceconomic staius (SES) 3.0% studies high
36.4% medium
45.4% low
15.1% not reporfed
Children's age 9.1 years (SD 4.4]
Children's sex : 45.3% female
Infervention leader 33.3% Irained professionals (e.g. clinician, psychologist)

24.2% less qualified professionals (e.g. social worker, nurse)
39.4% mixed staff
3.4% not reported

Intervention seffing %elﬁdr.\g: :

&.4% clinic
21.2% home
15.1% other (i.e. school, university, local places)
21.2% different seftings
21.2% not reported
intervention format:
27.3% family-based
6.1% individual interventions
51.5% group-based
21.2% not reported

Intervention length Mean # sessions 16.2 [SD 12.9, range 2-72)
Session length 74.0min (SD 30.8, range 25-180)
Infervention fypes o 51.5% cognitive-behavioral theropy

9.1% interpersonal psychotherapy
3.0% systemic approaches
36.4% not reported

Intervention farget 51.5% parents and children
30.3% parents onl
18.2% children onTy

Other infervention characteristics Training of parenting skills in 64.6% of studies
Involvement of other parent 54.4% of studies

Conlrol group 33.3% no treatment
27.3% treatment as usual
39.4% dlternative, less infensive or specific treatment

Effects of the intervention studies for children and adolescenis (posi-test]
Total ES - 0.13 {25 studies) 5% C1 [0.04; 0.22); z-2.94; P 0.0033 [Q  23.89, di - 24 P 0.47; .. 0.01, 95% CI [0; 0.03],
PP =22 83%, 95% Cl (0; 44.38)] :
Internalizing symptoms: ES=0.17 {17 studies] 95% Cl (0.03; 0.30), z=2.45; P=0.0143 [@=21.95, df=16, P=0.14; #=0.02,
95% Ci[0; 0.06); P=3579%, 95% C| [0; 60.1 8)]
Externalizing sympfoms: ES=0.10 (10 studies) 95% CI [ -0.03; 0.23), z=1.53; P=0.1260 [@=1071, df=9, P=0.30; #=0.01,
95% CI [0; 0.14]; P=23.43%, 95% CI [0: 82.50)]
£5:0.15 {9 studies without the influential cutlier siudy (Bréning, Moesgen ef af. 2012 [87]), 95% CI [0.05; 0.24], z=3.04, P-0.0023
[Q=4.50;df=8, P-0.81; *~0, 95% CI [0; 0.12], I =0%, 95% CI [0; 76.78)]

6-month follow-up effects of intervention studies for children and adolescents
Total ES=0.23 (21 studies} 95% CI (0.12; 0.33), z=4.22; P=-0.0001 [@=29.34, di=20, P=0.08; *=0.02, 95% CI (0; 0.09);
P =38.09%, 95% CI (0; 75.62]]
Infernalizing symptoms: ES=0.28 (11 studies) 95% CI (0.07; 0.48), z=2.61; P=0.0090 [0==29.31, df=10, P=0.0011; £-0.08,
95% C1{0.02; 0.33); P = 70.29%, 95% CI (31.88; 91 1911
Externalizing symptoms: ES 0.17 (10 studies) 95% CI (0.08; 0.28), z=3.72; P 0.0002 [@=3.78, df=Q, P==0.93; =0, $5% CI
(0; 0.02); *=0%, 95% Cl (0; 34.67)]

12-month follow-up effects of intervention studies for children and adolescenis
Total ES=0.28 (15 studies} 95% CI {0.17; 0.38), z=5.14: P 0.0001 [@=21.08, df=14, P=0.10; *=0.01, $5% Cl {0: 0.17);
P =20.29%, 95% CI {0; 85.770
Infernalizing symptoms: E5=0.45 (9 studies) 95% CI [0.25; 0.67), z=4.31: P<0.0001 [@=16.60, df=8, P=0.03; *=0.05, 95% Cl
(0: 0.41); £~ 5581%, 95% CI (0; 91.21)] :
Exiernulizian symptoms: ES=0.17 (9 studies} 95% CI {0.08; 0.26), z=3.60; P=0.0003 [R=4.33, df=8, P=0.83: -0, 95% Cl
[0; 0.06); I = 0%, 95% €I [0; 66.59)] :
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Table 3 {Continued)

Characteristics of interventions for children and adolescents

Long-term follow-up (over 12 months)

Tzofc\ ES=0.08 (8 studies) 95% Cl (--0.14; 0.30), z=0.73; P=0.4633 [@=19.48, df=7, P=0.07; #*=0.07, 95% CI (0.01; 0.667);

F - 68.95%, 95% CI (27.46; 95.59)]

Total £S=0.18 (7 studies without the influential outlier study [32]) 95% CI(0.05; 0.30}, z:=2.85; P=0.0044 [Q+5.26, df =&, P=0.51:

# =0, 95% CI (0; 0.11); 70, 95% CI [0; 79.82)]

Internalizing symptoms: ES =~0.04 (6 sludies) 95% C| (~0.46; 0.38), z=0.19; P=0.8487 [@=26.28, dI=35, P<0.0001; i =0.25,

95% CI (0.07; 2.09); F = 89.77%, 95% C| (71.05; 89.68]]

Infernalizing symptoms: ES=0.18 (5 studies withaut the influential outli

er study [32]) 95% CI (0.04; 0.31), 2=2.62; P=0.0089 [@=2.03,

df=4, P=0.73; ¢ =0, 95% Cl (0; 0.07); P=0%, 95% CI (0; 75 40)] ‘
Externalizing symptoms: ES = --0.04 (5 studies)95% CI (—0.30; 0.22), z=0.32; P=0.7460 [@=10.35, df= 4, P=0.03; *=0.05, 95%

Cl{0; 0.82]; F=61.45%, 95% CI (0; 96.15]

Cl, confidence interval; ES, effect size.

df=2, P=0.0003). The mothers’ behavior during
Interactions showed greater improvement for single
mothers (=0.75, Qmoqar=7.11, df =1, P=0.0077).
Again, effects were larger for joint mother—child

df=1, P=0.0078) and for interventions target-
ing  individual families  (effect size=0.60)
(Qbetween =9.57, df=2, P=0.0084). Larger effects
were found for substance-abusing (effect size =(.75)
0.75) than for depressed mothers (effect size:=0.17)
{Qperween =8.19, df =1, P=0.0042). Infants’ behavior
during the interaction showed significantly greater
effects when persons delivering the intervention had
different professional backgrounds (effect size = 0.81)

Interventions for children and adolescents

Data of 33 independent intervention-control com-
parisons reported in 68 studies was available for
meta-analyses; three studies that were included in
the mother-infant analyses were also included since
children were older than 2 years of age at the follow-
up assessments and data for child psychopathology
was provided. The 33 studies reported on N = 3020
children and adolescents, with N=1620 in the
intervention and N=1400 in the control group.
Sample sizes ranged from N =14 up to N= 674 sub-
jects, with a mean of 91.5 young people recruited.
Study quality was overall moderate with a score of
5.1 (min. 2, max. 8).

The total effect size for child psychopathology
was overall small (effect size=0.13), with signi-
ficant effects for internalizing symptoms (effect
size=0.17), but nonsignificant effects for externaliz-
ing ones (effect size=(.10). Heterogeneity for total
effects was overall low [Q=23.89, df=24, P=0.47;
#=0.01, 95% confidence interval (CI) (0; 0.03);
I =22.83%, 95% CI (0; 44.36)], and equally low for
the analyses on internalizing (/* = 35.79%) and exter-
nalizing symptoms (= 23.43%). The total effect
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size increased for follow-up assessments, with signifi-
cant total effects for the 6 (total effect size=0.23;
internalizing symptoms effect size = 0.28; external-
izing symptoms effect size=0.17) and 12-month
follow-ups (total effect size=0.28; internalizing
symptoms effect size = 0.45; externalizing symptoms
effect size=0.17). Effects proved to be stable for
further follow-up assessments after exclusion of the
relevant outlier and influential study |32] with the
exception of externalizing symptoms. For details
please refer to Tables 3 and 4 as well as Fig. 2 for
the overall effect size as well as effect size for each
study included.

Sensitivity analyses proved effects to be stable
under the FEM, with externalizing symptoms reach-
ing significance at post-test [effect size = 0.10, 95% CI
(0.01;0.19); z=2.28; P=0.0224]. Again, some studies
were identified as outliers or influential. For child-
ren’s externalizing symptoms at post-test, the esti-
mated average true effect still reached significance
afterthe exclusion of one influential outlier study [87]
(effect size = 0.15; P=0.0023). For some of the follow-
up data, sensitivity analyses controlling for publi-
cation bias reached significance (not significant any-
more including the date of Maguin 1991 significant
regression test and rank correlation test for children’s
total psychopathology at 6-month follow-up, signifi-
cant regression test only for total and internalizing
psychopathology at 12 months and for internalizing
symptoms at the long-term follow-up).

Significant heterogeneity was only present for
follow-up effects of internalizing symptoms. Mod-
erator analyses for the 6-month follow-up revealed
SES as a significant moderator (Qveiween="0.11,
df=1, P=0.01) with samples with higher SES result-
ing in larger a effect size (effect size=0.44,
P=0.0001). For the 12-month follow-up sex
(B=~2.29, Qmoaa=5.50, df=1, P=0.0190) and
study quality (B=-0.21, Qmoqe=5.99, df=1,
P=0.0144) were significant moderators, with
samples with smaller percentages of girls and studies
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of higher quality both resulting in smaller effects.
The type of control group proved to be significant
(Qbetween=7.79, df =2, P=0.0203), with compari-
sons with control groups receiving no treatment
resulting in larger effects (effect size = 1.20) vs. the
less intensive treatment (effect size =0.40) or TAU
(effect size =0.31).

With respect to the existing svstematic reviews and
meta-analyses we were able to replicate significant
findings with interventions for mothers and infants
resulting in small though significant effect sizes for
both mothers” behavior during interactions as well
as children’s behavior [29™]. Effects proved to be
stable over the 12-month follow-up without signifi-
cant publication bias. Study quality was a significant
moderator, with studies of low quality producing
larger effects — a well replicated finding in meta-
analyses |35].

With respect to interventions addressing child-
ren’s and adolescent’s psychopathology develop-
ment, our results also replicate findings of a prior
meta-analysis [30], although at odds with that
study, we were able to show a significant increase
of effects over time for both global as well as inter-
nalizing and externalizing symptoms. This is of
importance for studies in the field, as effects on
psychopathology might need time to become
observable. Further, as in the prior meta-analysis
[30], effects for externalizing symptoms were non-
significant at post-test, but reached significance at
follow-up. In total, there was no significant publi-
cation bias and heterogeneity was only observable
for internalizing symptoms over follow-up with a
higher SES of study patients and a group setting
resulting in larger effect sizes, and higher study
quality and a dominance of males producing smaller
effects. Comparisons with control groups receiving
no treatment resulted in much larger effects, than
groups receiving a less intensive treatment or TAU.

The current systematic review also reveals a lack
of high-quality interventions for COPMI, with only
96 articles based on 50 independent samples pro-
ducing overall small effects. With respect to the high
risk of the transgenerational SMI transmission that
is also associated with significant DALYs, there is
an urgent need to address this high-risk group
more effectively, adopting rigorous methodologies
recommended for the testing of psychosocial inter-
ventions [144] and promoting study replications to
demonstrate the efficacy of specific interventions
delivered by different clinicians and in different
treatment and sociocultural settings.
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We restricted our search to articles of English,
German, Italian, French, or Spanish language: this
may have limited our identification of significant
studies, though these languages cover a broader
range than the existing meta-analyses on the topic
[29%,30,31]. A strength of this study is also the
inclusion of grey literature, as the inclusion of pub-
lished articles often results in the ‘file-drawer-prob-
lem’, since published studies most often report
significant findings that disturb the overall balance
of tindings [145].

The current study highlights the dearth of high-
quality studies on interventions for COPMI, a group
at high-risk developing SMI themselves. Established
effects are significant, though overall small and thus
most likely not sufficient to effectively reduce the
risk and burden of COPMI. Future interventions
are thus needed to fill in this gap and to enhance
prevention of mental suffering in this high risk
group.
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