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Background: Empirical evidence supports the efficacy of behavioral online parent training. However, further large
trials in school-age children with externalizing behavior problems and analyses on the impact of additional therapist
support are needed. This three-arm randomized controlled trial examined the efficacy of guided and unguided
web-assisted self-help (WASH) for parents of children with externalizing behavior problems.Methods: Parents of 431
children (6–12 years) with elevated externalizing symptoms were randomly assigned to either treatment as usual
(TAU), a 6-month behavioral WASH intervention (WASH+TAU), or WASH plus telephone-based support (WASH+
S+TAU). Assessments took place at baseline and at 3, 6, and 12 months. The primary outcome was child
externalizing symptoms as rated by a clinician blinded to condition; secondary outcomes were parent-rated child
externalizing symptoms, internalizing symptoms, functional impairment, quality of life, parenting practices, and
parental internalizing symptoms. (German Clinical Trials Register (DRKS): DRKS00013456; URL: https://drks.de/
search/de/trial/DRKS00013456; registered on January 3rd 2018). Results: Linear mixed models for repeated
measures revealed a significant overall intervention effect on blinded clinician-rated externalizing symptoms at
6 months in both the intention-to-treat sample and per-protocol samples, with at least 25% (PP25) or 40% treatment
utilization (PP40), respectively (intention-to-treat: p = .017). Subsequent pairwise comparisons revealed a greater
symptom reduction in WASH+S+TAU than in the other conditions (intention-to-treat: WASH+S+TAU vs. WASH+TAU:
p = .029, d = �0.28, 95% CI [�0.54, �0.03]; WASH+S+TAU vs. TAU: p = .009, d = 0.34 [�0.59, �0.09]). At
12 months, a significant overall effect on blinded clinician-rated externalizing symptoms only emerged in the PP40
sample (p = .035). Secondary analyses revealed an overall effect on child functional impairment at 12 months
(intention-to-treat and per-protocol analyses) and on negative parenting behaviors at 6 months in the PP40 sample.
For both variables, pairwise comparisons demonstrated significant differences between WASH+S+TAU and TAU.
Conclusions: Parent-directed WASH is effective in reducing blinded clinician-rated externalizing symptoms, but only
when combined with additional support. Keywords: ADHD; oppositional defiant disorder; school children; parent
training; e-health.

Introduction
Behavioral parent training has proven effective in the
treatment of externalizing behavior disorders such
as attention-deficit/hyperactivity disorder (ADHD)
and oppositional defiant disorder (ODD) (Daley
et al., 2014; Mingebach, Kamp-Becker, Christian-
sen, & Weber, 2018). It is suggested that
self-directed parenting interventions like online
parent training overcome frequently reported

barriers to accessing face-to-face treatment, includ-
ing limited local service availability, fear of stigma-
tization, or limited time and financial resources
(McGoron & Ondersma, 2015). Meta-analyses have
demonstrated that behavioral online parent training,
either alone or in combination with therapist sup-
port, has small to moderate effects on child behavior
problems and child emotional problems, mostly
small effects on parent-related variables like nega-
tive discipline strategies, parenting confidence, par-
enting satisfaction, and aspects of parental mental
health, and large effects on positive parenting
behaviors and the quality of parent–child interac-
tions (Spencer, Topham, & King, 2020; Thongseir-
atch, Leijten, & Melendez-Torres, 2020). Focusing on
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studies in children with externalizing behavior
problems, a meta-analysis by Florean, Dobrean,
P�as�arelu, Georgescu, and Milea (2020) found small
effects on child behavior problems, parenting behav-
ior, parent distress, and parenting efficacy. More-
over, online parent training proved to be noninferior
to both a self-directed intervention based on written
materials (Florean et al., 2020; Sanders, Dittman,
Farruggia, & Keown, 2014) and face-to-face parent
management training (PMT) (Engelbrektsson
et al., 2023; Ghaderi, Kadesjo, Bjornsdotter, &
Enebrink, 2018; Prinz, Metzler, Sanders, Rusby, &
Cai, 2022).

Regarding the benefit of additional guidance,
meta-analyses conclude that additional therapist
support does not enhance the effects of online parent
training on child behavior problems (Florean
et al., 2020; Spencer et al., 2020). Descriptively,
however, the mean effect size for therapist-led
interventions was larger than that for online parent
training alone in the meta-analysis by Florean
et al. (2020), which focused on children with
behavior problems. Moreover, a study directly com-
paring online parent training with and without
telephone-based therapist support yielded a signifi-
cant, moderate group difference in parent-rated
intensity of behavior problems in favor of the support
condition (d = 0.50; Day & Sanders, 2018).

In sum, despite some promising evidence for the
efficacy of behavioral online parent training in
children with externalizing behavior disorders, the
impact of additional therapist support requires
further study. Moreover, most larger studies in
clinical samples focused on younger children. For
instance, in the meta-analysis by Florean
et al. (2020), which focuses on internet-based
parenting interventions for behavior problems, eight
of the 15 included studies focused on children
younger than 9 years, with mean ages smaller than
6 years in at least seven studies. Three further
studies at least included preschool-age children.
The particular consideration of school-age children
is important as ADHD symptoms change with age
and as most guidelines on the treatment of ADHD
provide age-specific treatment recommendations
(e.g. Deutsche Gesellschaft f€ur Kinder- und Jugen-
dpsychiatrie, Psychosomatik und Psychotherapie
[DGKJP] et al., 2018; National Institute for Health
and Care Excellence, 2018). It might not be appro-
priate to extrapolate study results for younger
children to older ones, highlighting the need for
studies on self-help interventions in this particular
age group.

Thus, the present three-arm randomized con-
trolled trial (RCT) examined the efficacy of behavioral
web-assisted self-help (WASH) for parents of chil-
dren with externalizing behavior problems by com-
paring a behavioral WASH intervention combined
with therapist telephone support as an adjunct to
ongoing routine clinical care (WASH+S+TAU), WASH

without any additional support (WASH+TAU), and a
treatment-as-usual condition (TAU) in a large sam-
ple of children with elevated ADHD and/or ODD
symptoms (6–12 years). We expected that children in
the WASH+S+TAU condition would show a greater
reduction in clinician-rated externalizing symptoms
(primary outcome) than children in the WASH+TAU
condition, and that children in WASH+S+TAU or
WASH+TAU would demonstrate a greater decline
than children in the TAU condition. Furthermore, we
exploratively analyzed the intervention effects on
children’s comorbid symptoms, functional impair-
ment, and quality of life, and on positive and
negative parenting behavior and parental symptoms
of depression, anxiety, and stress. Finally, we
exploratively examined predictors of the treatment
outcome.

Methods
Participants and recruitment

Participants were parents of children with externalizing
behavior problems, fulfilling the following inclusion criteria
(D€opfner et al., 2020): (a) child age between 6;0 and
12;11 years, (b) sufficient German-language skills of parents
to understand the self-help materials, (c) child (suspected)
diagnosis of ADHD by a local healthcare provider, and (d)
elevated clinician-rated ADHD and/or ODD symptoms accord-
ing to the Diagnostic Checklist for Attention-Deficit/
Hyperactivity Disorder (DCL-ADHD; D€opfner & G€ortz-
Dorten, 2017) and/or the ODD scale of the Diagnostic
Checklist for Oppositional Defiant Disorder and Conduct
Disorder (DCL-ODD/CD; D€opfner & G€ortz-Dorten, 2017).
These scales were rated by trained members of the study staff
based on a parent telephone interview (ILF-EXTERNAL; G€ortz-
Dorten, Th€one, & D€opfner, 2021; Th€one et al., 2020). Symp-
toms were considered as elevated if a mean subscale score or
the total score on one of the aforementioned checklists was
over 1.5 standard deviations above the mean score of a
representative norm sample on the corresponding scale of a
parent-rated questionnaire comprising the same items (cf.
D€opfner & G€ortz-Dorten, 2017). Exclusion criteria were a
diagnosis of autism spectrum disorder (ASD), intellectual
disability, or the need for inpatient treatment. The assessment
of these three exclusion criteria relied on the information
provided by the referring local healthcare provider; the
presence or absence of these exclusion criteria was not further
checked by study staff. Despite the high comorbidity between
ADHD and ASD, we decided to exclude children with ASD as
the WASH intervention used in the present study was not
specifically tailored to this patient group and might not meet
the specific needs of this patient group. While the WASH
intervention used in this study mainly focuses on the
modification of problem-maintaining factors, the modification
of triggering conditions is of particular importance in the
treatment of children with ASD. Moreover, parents of children
with ASD might have problems to identify themselves with the
exemplary descriptions of problem behaviors provided in the
WASH program. It is conceivable that the WASH intervention
used in the present study is a useful addition to ASD treatment
in children with comorbid ADHD. However, due to the remote
nature of the intervention, we could not make sure that
children with ASD would receive adequate treatment in
addition to WASH, which would meet their specific needs.
Thus, we decided to exclude children with comorbid ASD
and ADHD.

� 2025 The Author(s). Journal of Child Psychology and Psychiatry published by John Wiley & Sons Ltd on behalf of Association for
Child and Adolescent Mental Health.
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For recruitment, written information about the study was
sent to 4,310 registered pediatricians and 730 registered child
psychiatrists across Germany between December 2017 and
February 2020.

The a priori planned overall sample size was n = 495
(D€opfner et al., 2020). Assuming an effect size of d = 0.30,
based on previous studies using written materials (Dose
et al., 2017; Kierfeld, Ise, Hanisch, Goertz-Dorten, & Doepf-
ner, 2013) and studies on internet-based interventions (Sour-
ander et al., 2016) as well as two active conditions, an alpha
level of 5%, a power of 80%, and a correlation of 0.50 between
baseline (T1) and postassessment (T3) data, the required
sample size for a two-sided analysis of covariance (ANCOVA)
was n = 132 per group. An additional 25% of participants was
planned to be recruited to account for potential dropout and
cluster effects. For further details on sample size calculations,
see D€opfner et al. (2020).

Study design

This RCT used a three-arm parallel-group design (see
Figure 1A). Participating parents were randomly assigned to
one of three treatment conditions: (1) WASH+S+TAU, (2)
WASH+TAU, or (3) TAU. There were no restrictions regarding
the utilization or change of additional treatments (e.g. phar-
macological or psychosocial interventions). Randomization
was stratified for child’s sex, age, and place of residence (rural
vs. urban; differing treatment options). For randomization, the
online tool ‘Tenalea’ (ALEA, FormsVision BV, Abcoude, NL) was
applied; the allocation ratio was 1:1:1. Assessments took place
at baseline (T1), 3 months (interim assessment, T2), 6 months
(post, T3), and 12 months (follow-up, T4).

WASH intervention

The behavioral WASH intervention was based on the ‘Therapy
Program for Parents of Children with Hyperkinetic and
Oppositional Problem Behavior’ (D€opfner, Sch€urmann, &
Fr€olich, 2019) and the self-help book ‘Wackelpeter & Trotz-
kopf’ (D€opfner & Sch€urmann, 2017). The program mainly
describes techniques of behavior modification and contingency
management. It comprises four modules: (1) dealing with
problem behaviors (including definition of individual problem
situations, psychoeducation about coercive parent–child inter-
actions, definition of family rules, effective methods of
communicating demands, and techniques of contingency
management), (2) psychoeducation, (3) promoting positive
parent–child interactions, and (4) self-care for parents. Each
module is divided into several sub-modules (see Table S1 and
D€opfner et al., 2020).

Parents in both intervention groups received recommenda-
tions regarding the sequence of working through the modules;
however, all modules were accessible at any time.

Parents randomized to WASH+S+TAU additionally partici-
pated in up to six, approximately fortnightly telephone
consultations (approx. 20 min) during the first 3 months of
the intervention, serving to motivate them to continue with the
intervention and to help with the implementation of single
techniques. The consultations did not follow a predefined
structured protocol but were based on parents’ needs. The
therapists were pedagogues or psychologists in training for
behavioral child and adolescent psychotherapy, who were
especially trained for the telephone consultations. That is,
they were trained in all study-specific procedures and received
an introduction to the structure and contents of the WASH
program and a guideline for the telephone consultations (of
note, as outlined above, the consultations were basically based
on the parents’ needs). All therapists had previously provided
telephone consultations in the scope of another study on
an assisted, manual-based self-help intervention, and had

already received training in conducting telephone consulta-
tions as part of this other study (though the consultations were
more structured in the other study). Thus, they were experi-
enced in this modality of treatment. The consultations were
recorded in audio files and supervised by a senior child and
adolescent psychotherapist regularly. Measures to improve
treatment adherence in both WASH conditions comprised
automatic reminder emails from the WASH system, a perma-
nent contact person within the study staff, and a flexible
scheduling of study-related appointments (especially clinical
interviews). Moreover, in WASH+S+TAU, a demand-oriented
and flexible scheduling of the telephone consultations was
supposed to enhance treatment adherence.

Behavioral manual-based interventions with similar con-
tents to the WASH intervention have proven effective in
combination with telephone-based support in RCTs (Kierfeld
et al., 2013) and observational studies (Kierfeld &
D€opfner, 2006; Mokros et al., 2015), with effects remaining
stable in the longer term (D€opfner et al., 2021; Ise, Kierfeld, &
D€opfner, 2015).

Outcome measures

Clinician-rated child externalizing symptoms (primary out-
come) were assessed using the DCL-ADHD (18 items) and the
8-item ODD scale of the DCL-ODD/CD (D€opfner & G€ortz-
Dorten, 2017) at all assessment points. The clinicians used the
ILF-EXTERNAL to facilitate the ratings. All 26 items were
averaged into an overall Externalizing Symptoms score (DCL-
EXT). The preassessment (T1) was conducted before random-
ization, and was thus blinded to the study condition. At
postassessment (T3), the interviews were recorded for a second,
blinded rating.

Additionally, parents completed several questionnaires
online (via LimeSurvey): child ADHD symptoms using the
Symptom Checklist for Attention-Deficit/Hyperactivity Disor-
der (SCL-ADHD; D€opfner & G€ortz-Dorten, 2017), child ODD
symptoms using the ODD scale of the Symptom Checklist for
Disruptive Behavior Disorders (SCL-DBD; D€opfner & G€ortz-
Dorten, 2017), comorbid symptoms using the Child Behavior
Checklist (CBCL; Achenbach & Rescorla, 2001; D€opfner
et al., 2014), child quality of life using the KIDSCREEN-10
(KIDSCREEN Group Europe, 2006; Ravens-Sieberer
et al., 2010), parenting behaviors using the Assessment Scale
of Positive and Negative Parenting Behaviors (FPNE; Holas
et al., 2024; Imort et al., 2014), and parental internalizing
symptoms using the Depression Anxiety Stress Scales (DASS;
Lovibond & Lovibond, 1995). All outcome measures have
satisfactory psychometric properties. Table S2 provides a
detailed description of all outcome measures and their psycho-
metric properties.

Strategies to handle missing data

For 10 participants with missing blinded DCL-EXT values at
T3, the corresponding unblinded values were considered for
the respective analyses. Further missing values for the DCL-
EXT, the SCL-ADHD, and the ODD scale of the SCL-DBD were
replaced based on the following procedures: For participants
who did not participate in the complete clinical interview or did
not provide the complete questionnaires at T2, T3, and/or T4,
we tried to obtain ratings for abridged versions of the
measures. If ratings for these abridged versions were available,
missing DCL-EXT, SCL-ADHD, and SCL-DBD subscale scores
were estimated as follows: First, a regression was fitted with
the respective subscale score as dependent variable and the
short version as predictor, considering all available time points
(T1–T4) of patients with both measurements (clinical interview/
questionnaire and respective short version). Based on the
regression estimates (intercept and slope), the missing value of

� 2025 The Author(s). Journal of Child Psychology and Psychiatry published by John Wiley & Sons Ltd on behalf of Association for
Child and Adolescent Mental Health.
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Figure 1 Trial design (A) and participant flow (B)

� 2025 The Author(s). Journal of Child Psychology and Psychiatry published by John Wiley & Sons Ltd on behalf of Association for
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the outcome variable at a specific time point was replaced by
the predicted value at that time point. Missing total scores were
computed based on the imputed subscale scores. Depending
on the outcome variable and the time of measurement,
between 2 and 11 observations were replaced by this
estimator. If participants did not provide at least one complete
dataset for either the primary outcome or any of the secondary
outcomes at T3 or T4, respectively, they were considered as
study dropouts for the analyses of that assessment time.

Statistical analyses

The primary analysis of the primary and secondary outcomes
was by intention-to-treat. The intention-to-treat sample
comprised all families who had been randomized (n = 431).
The analysis dataset per outcome variable comprised all
participants of the intention-to-treat sample for whom the
baseline assessment and at least one follow-up assessment
were available. Moreover, we performed per-protocol analyses
in two subsamples to examine effects of intensity of utiliza-
tion. Besides all families in the TAU condition, the first
per-protocol sample (PP25/2) comprised families from both
WASH conditions who had processed at least 25% of the
intervention, with families from the WASH+S+TAU condition
additionally required to have participated in at least two
telephone consultations. The benchmarks for inclusion in the
second per-protocol sample (PP40/3) were 40% processing of
the WASH intervention (both WASH conditions) and partici-
pation in at least three telephone consultations
(WASH+S+TAU).

To analyze the primary and secondary outcomes, we
performed analyses of linear mixed models for repeated
measures (MMRM analyses) based on the available data,
modeling baseline values of the respective outcome, condition,
time (assessment point), condition*time, age, and sex as fixed
effects (and using an unstructured first-order variance–
covariance matrix over time). In the main analyses, the change
from baseline (T1) to postassessment (T3) was considered as
the dependent variable. In a second set of analyses, we used
the change from baseline to follow-up (T4) as the dependent
variable. The study conditions were compared by contrasting
their estimated marginal means. To control for the familywise
error rate, we first performed a joint test of significance for each
variable at an alpha level of 5% and, if significant, conducted
subsequent pairwise comparisons on the same alpha level. We
clearly predefined one primary and several secondary out-
comes. To retain statistical power regarding the secondary
outcomes, we did not adjust for multiple testing. However,
readers may easily apply a Bonferroni correction to specific
families of hypotheses of interest to guard against type 1 error
inflation. Cohen’s d was considered as a measure of effect size
(Cohen, 1988).

As many participants in the present sample made use of
pharmacological and nonpharmacological nonstudy treat-
ments, and as about 40% of the participants did not meet
the full research diagnostic criteria for any externalizing
disorder according to the clinical interview with the parents
conducted at baseline (see results section), we performed
some sensitivity analyses to get an impression of the influence
of these factors on the main analysis of the primary outcome.
First, we included fixed effects for the use of pharmacological
(yes/no) and nonpharmacological (yes/no) nonstudy treat-
ments as well as diagnostic status (formal diagnosis of an
externalizing disorder/no formal diagnosis), condition*diag-
nostic status, time*diagnostic status, and condition*time*
diagnostic status into the model. Pharmacological and
non-pharmacological nonstudy treatments were incorporated
by two fixed effects each: (i) a variable with the baseline values
and (ii) a time-dependent variable with the values of the
interim and post assessment. Information on nonstudy

treatments were assessed along with the outcome measures
at all assessment time points. Missing values at T2–T4 were
replaced by last-observation-carried-forward (LOCF). Second,
we reran this analysis (without the factors relating to
diagnostic status) in the subsamples of children with a formal
diagnosis of an externalizing disorder and those without a
formal diagnosis.

Predictors of the treatment outcome were examined in each
study condition using multiple regression analyses, consider-
ing clinician-rated child externalizing symptoms at postassess-
ment (T3) as dependent variable. In a first step, several
sociodemographic variables and baseline values of the out-
come measures were included as putative predictors into the
model. In a second step, a more parsimonious model was
derived by iteratively dropping the variable with the highest
p-value until only variables with a p-value ≤0.2 remained. The
interpretation of the findings of the prediction analyses were
based on this second, final model per study condition.

Most analyses were performed using Stata (versions 17 and
18, StataCorp LLC, College Station, TX, USA), while data
management and descriptive information were processed
using SPSS Statistics (v27, IBM Corp., Armonk, NY, USA).

Results
Participant flow and baseline data

The participant flow is displayed in Figure 1B. In
total, 259 pediatricians and 172 child psychiatrists
registered 565 families for the study, of which 431
met the inclusion criteria and were randomized
(TAU: n = 147, WASH+TAU: n = 141, WASH+S+TAU:
n = 143). About a quarter of the participants in
WASH+S+TAU (25.9%), 31.9% of the families in
WASH+TAU, and 28.6% of the families in TAU did
not provide any postassessment data for the primary
endpoint (see Figure 1). The mean age of the children
was 9.4 years (SD = 1.7); 81.4% were boys. Accord-
ing to the structured preassessment interview, 137
children (31.8%) met diagnostic criteria for ADHD
according to ICD-10, 41 children (9.5%) met diag-
nostic criteria for ODD, and 84 children (19.5%) for
both ADHD and ODD. The remaining 169 children
(39.2%) did not fulfill diagnostic criteria for any
externalizing disorder but showed elevated
clinician-rated externalizing symptoms on the
DCL-ADHD and/or the ODD scale of the DCL-DBD
(see inclusion criteria). Most participating caregivers
were female (91.0%), their mean age was 41.4 years
(SD = 5.8; range: 26–61 years), and most were
currently employed (n = 354, 82.1%). There were
no significant group differences regarding demo-
graphic characteristics or baseline values of the
outcome variables (see Table S3).

Post hoc power analyses revealed that the sample
(n = 307 families with valid primary outcome data at
postassessment) was sufficiently large to detect an
effect of d = 0.42, assuming a power of 80% and
including an additional 10% of cases to account for
cluster effects. As this effect is only slightly larger
than that assumed for the sample size calculations,
the sample was considered as sufficiently large to
perform the planned analyses.

� 2025 The Author(s). Journal of Child Psychology and Psychiatry published by John Wiley & Sons Ltd on behalf of Association for
Child and Adolescent Mental Health.
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Treatment as usual

Participants in all conditions made use of a range of
nonstudy treatments (referred to as ‘treatment as
usual’ in this study; see Table S4). At baseline,
54.81% of the children took medication and 56.7%
made use of at least one nonpharmacological
treatment (e.g. psychotherapy, ergotherapy/
occupational therapy, parent training), with no
group difference in the utilization of any treatment;
see Table S4). At the interim assessment point (T2)
and at postassessment (T3), pharmacological treat-
ment was reported for 63.1% and 65.0% of the
children, respectively. At T2 and T3, there was a
significant group difference in the utilization of
nonpharmacological treatments, with fewer non-
pharmacological nonstudy treatments being
reported for TAU than for the other two conditions.
On the level of single interventions, there was a
group difference in the use of parent training and
internet-based self-help at these assessment points,
but not in the use of any other treatment (see
Table S4). This finding might be biased; it is
conceivable that the parents referred to the WASH
program used in this study and not to a nonstudy
intervention here, although we may not verify this.
When we excluded internet-based self-help, the
group difference in the use of nonpharmacological
treatments dropped to nonsignificance at T2 but
remained significant at T3 (see Table S4). At
follow-up (T4), 64.1% of the participants used
pharmacological treatment and 63.4% used at least
one nonpharmacological treatment, with the group
difference for nonpharmacological treatment being
significant. On the level of single interventions, there
was a significant group difference in the use of
psychotherapy (WASH+S+TAU: 36.4%, WASH+TAU:
17.7%, TAU: 26.7%) and internet-based self-help
(WASH+S+TAU: 20.5%, WASH+TAU: 24.2%, TAU:
2.3%). When internet-based self-help was excluded,
the group difference in nonpharmacological treat-
ment at T4 dropped to nonsignificance. The rates of
families who did not receive any nonstudy treatment
were 21.7% at T1, 13.1% at T2, 16.5% at T3, and
14.5% at T4 (no significant group difference; see
Table S4).

Dropout analyses

Regarding the treatment period from baseline (T1) to
postassessment (T3), 98 participants did not provide
a complete dataset for any outcome variable and
were thus considered as dropouts. Dropout analyses
comparing these participants with the 333 partici-
pants providing a complete dataset for at least one
outcome variable yielded no significant group differ-
ences in demographic or clinical characteristics,
except for a lower percentage of currently employed
persons among the dropouts in the TAU condition
(see Table S5).

Intervention effects on child externalizing behavior

Intention-to-treat MMRM analyses on the interven-
tion period from T1 to T3 yielded a significant overall
effect on child externalizing behavior as rated by a
blinded clinician. Subsequent pairwise comparisons
revealed that children in WASH+S+TAU experienced
a greater symptom reduction than children in
WASH+TAU and TAU. The corresponding effect sizes
were small. Children in WASH+TAU did not signifi-
cantly differ from children in TAU regarding the
reduction of externalizing symptoms (see Table 1; for
descriptive statistics, see Table S6). Comparable
results emerged in both per-protocol samples, with
effect sizes being slightly larger (PP25/2: WASH+
S+TAU vs. TAU: d = �0.46, p = .002; WASH+S+TAU
vs. WASH+TAU: d = �0.34, p = .053; PP40/3:
WASH+S+TAU vs. TAU: d = �0.53, p = .001; WASH+
S+TAU vs. WASH+TAU: d = 0.45, p = .024; see
Tables S8 and S9).

When considering the intervention period from T1

to T4, an overall significant effect on the reduction of
externalizing symptoms only emerged in the PP40/3
sample (see Tables S7–S9). Subsequent pairwise
comparisons yielded a small group difference
between WASH+S+TAU and TAU (d = �0.39,
p = .014).

In the sensitivity analysis controlling for the use
of pharmacological and nonpharmacological inter-
ventions and including terms on the children’s
diagnostic status, the overall effect on blinded
clinician-rated child externalizing symptoms
remained significant (p = .018). The 2- and 3-way
interactions between study condition and diagnostic
status as well as study condition, diagnostic status
and time were not significant in this model
(p-values of the interaction terms ranged between
0.412 and 0.944). As in the main analysis, subse-
quent pairwise comparisons yielded a significant
difference between WASH+S+TAU and WASH+TAU
and between WASH+S+TAU and TAU, but not
between WASH+TAU and TAU (see Table S10).
When the analysis was performed in the subsample
of children without a formal diagnosis of an
externalizing disorder, the overall effect slightly
missed significance (p = .060). Likewise, the overall
effect was nonsignificant in the subsample of
children with a formal diagnosis (p = .232; see
Table S10).

No overall effect on parent-rated externalizing
symptoms (i.e. on the SCL-ADHD or the ODD scale
of the SCL-DBD) emerged in any of the analyses (see
Table 1 and Tables S7–S9).

Intervention effects on comorbid symptoms,
functional impairment, and quality of life

The MMRM analyses did not yield any intervention
effects on parent-rated child internalizing or exter-
nalizing symptoms (CBCL) or child quality of life

� 2025 The Author(s). Journal of Child Psychology and Psychiatry published by John Wiley & Sons Ltd on behalf of Association for
Child and Adolescent Mental Health.
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(KIDSCREEN-10). However, children in WASH+
S+TAU showed a greater reduction in ADHD-related
impairment (SCL-ADHD Functional Impairment
scale) from T1 to T4 than children in TAU in the
intention-to-treat sample and in both per-protocol
samples (small effects). In the intention-to-treat
sample, the pairwise comparisons yielded an addi-
tional small significant group difference between
TAU and WASH+TAU in favor of WASH+TAU (see
Table 1 and Tables S7–S9).

Intervention effects on parenting behaviors and
parental internalizing symptoms

A significant overall effect on negative parenting
behavior emerged in the PP40/3 sample at T3 but not
at T4 (see Table 1 and Tables S7–S9). Pairwise
comparisons in this sample revealed a significant,
small group difference between WASH+S+TAU and
TAU (d = �0.42, p = .009). The group difference
between WASH+S+TAU and WASH+TAU narrowly
missed significance (d = �0.40, p = .055; see
Table S9).

Regarding positive parenting behavior, we did not
detect any immediate effects. However, MMRM
analyses in both per-protocol samples revealed
significant effects in the longer term, with
subsequent pairwise comparisons demonstrating
significant, moderate group differences between
WASH+S+TAU and TAU in favor of the latter
(PP25/2: d = �0.50, p = .001; PP40/3: d = �0.60,
p < .001). The difference between WASH+TAU and
WASH+S+TAU narrowly missed significance in these
two samples (see Tables S8 and S9).

The analyses did not reveal any effects on parental
symptoms of depression, anxiety, and stress (see
Table 1 and Tables S7–S9).

Predictors of clinician-rated child externalizing
symptoms at post-assessment

Clinician-rated child externalizing symptoms
(DCL-EXT total score) at baseline significantly pre-
dicted clinician-rated child externalizing symptoms
at postassessment in all three conditions, with more
severe baseline symptoms being predictive of more
severe symptoms at postassessment. Parent-rated
overall child emotional and behavioral problems
(CBCL total score) at baseline were additionally
found to significantly predict treatment outcome in
TAU, with more severe emotional and behavioral
symptoms being associated with more severe exter-
nalizing symptoms at T3. Finally, child age and the
percentage of processed content of the WASH
program were additional significant predictors of
treatment outcome in WASH+S+TAU. Here, a youn-
ger age and a higher percentage of processed content
were associated with less severe externalizing symp-
toms at postassessment.

Treatment acceptance and utilization

The majority of participants (n = 239, 84.2%) in
WASH+TAU and WASH+S+TAU logged in at least
once until T2, with a binomial test indicating a
significantly higher percentage in WASH+S+TAU
(88.1%) than in WASH+TAU (80.1%; p = .008). The
overall number of logins was also higher in WASH+
S+TAU (M = 5.82, SD = 4.43) than in WASH+TAU
(M = 3.92, SD = 4.22; t(282) = 3.730, p < .001).
Eighty-eight participants (61.5%) in WASH+S+TAU
utilized all six telephone consultations, 85.3% uti-
lized at least two, and 81.8% at least three. The mean
number of telephone consultations was 4.62
(SD = 2.09; range 0–6). On average, the consulta-
tions lasted 25.82 min (SD = 5.34; range
7.50–52.17).

Discussion
This three-arm RCT examined the efficacy of a
behavioral WASH intervention for parents of children
with externalizing behavior problems in a sample of
6–12-year-old children with elevated ADHD and/or
ODD symptoms. MMRM analyses and subsequent
pairwise comparisons indicated that WASH+S+TAU
was superior to both TAU and WASH+TAU in
reducing blinded clinician-rated externalizing symp-
toms (primary outcome) immediately after the inter-
vention. This result was found in both intention-to-
treat analyses and per-protocol analyses in sub-
samples with at least 25% or 40% treatment
utilization, respectively. However, neither of the
analyses yielded a group difference in blinded
clinician-rated externalizing symptoms between
WASH+TAU and TAU. Effect sizes were small in the
intention-to-treat analyses and increased in the
subsamples with more intense treatment utilization.
At 3-month follow-up, only the difference between
WASH+S+TAU and TAU in the PP40/3 sample
remained significant. These results support the
efficacy of the WASH intervention combined with
additional telephone support, whereas the interven-
tion without additional support does not seem
superior to routine clinical care. That is, additional
support seems necessary to achieve effects. The
vanishing of most of the immediate effects during
the follow-up period might hint at the importance of
booster sessions (although this requires further
research).

Of note, the use of nonstudy treatments was
rather high in all study conditions, and there was a
higher use of nonpharmacological interventions in
both WASH conditions compared to the TAU
condition at T2 and T3 (although this latter finding
might be biased, as at least part of parents
indicating the use of internet-based self-help might
refer to the intervention used in this study and not
to nonstudy treatment; see results section). In

� 2025 The Author(s). Journal of Child Psychology and Psychiatry published by John Wiley & Sons Ltd on behalf of Association for
Child and Adolescent Mental Health.

doi:10.1111/jcpp.14153 Efficacy of wash for parents of children with ADHD/ODD symptoms 1327

 14697610, 2025, 9, D
ow

nloaded from
 https://acam

h.onlinelibrary.w
iley.com

/doi/10.1111/jcpp.14153 by B
ibl. der U

niversitat zu K
oln, W

iley O
nline L

ibrary on [15/12/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



sensitivity analyses controlling for the use of
pharmacological and nonpharmacological nonstudy
treatments, the overall effect remained significant,
and pairwise comparisons pointed to the superiority
of WASH+S+TAU over both WASH+TAU and TAU.
However, the high use of nonstudy treatments in all
conditions generally makes it difficult for the WASH
interventions to demonstrate superiority over TAU.
A similar problem was observed in the Multimodal
Treatment of Attention-Deficit/Hyperactivity Disor-
der (MTA) study, which could not demonstrate
superiority of behavioral treatment over a commu-
nity care condition, which received rather intensive
treatment (e.g. 68% of the children in the commu-
nity care condition were treated with medication;
Jensen et al., 2001).

Regarding the secondary outcomes, effects
emerged for the following variables: (a) negative
parenting behavior immediately after the interven-
tion (PP40/3 sample; less negative parenting behav-
ior in WASH+S+TAU than in TAU), (b) positive
parenting behavior at 3-month follow-up (both per-
protocol samples; but: more positive parenting
behavior in TAU than in WASH+S+TAU), and (c)
functional impairment at 3-month follow-up
(intention-to-treat and both per-protocol samples;
less impairment in WASH+S+TAU than in TAU). All
significant effects were small to moderate at most. No
intervention effects were found regarding comorbid
symptoms, quality of life, and parental internalizing
symptoms.

The present findings correspond to previous stud-
ies on behavioral online parent training (cf. Florean
et al., 2020) by pointing at small to moderate effects
of telephone-supported online parent training on
externalizing symptoms, and provide – albeit limited
– support for intervention effects on functional
impairment and negative parenting practices. Nota-
bly, intervention effects in previous studies were
mostly found in parent ratings of behavior problems,
with clinical ratings only seldom considered (cf.
Florean et al., 2020; Spencer et al., 2020; Thongseir-
atch et al., 2020). By contrast, the present study only
revealed effects on blinded clinical ratings of exter-
nalizing symptoms and not on parent ratings. This is
also contrary to studies on behavioral face-to-face
parent training and self-directed interventions in
general (either web- or manual-based), which mostly
found effects in parent-rated outcome measures but
not in blinded assessments or clinical observations
(Daley et al., 2014; Sonuga-Barke et al., 2013;
Tarver, Daley, Lockwood, & Sayal, 2014). Therefore,
and given the divergent results for the blinded-rated
and parent-rated symptom measures in our study,
we cannot completely exclude potential bias associ-
ated with the blinded ratings or clinical interviews,
for example due to socially desirable responding to
an interviewer.

Moreover, previous meta-analytic comparisons
suggest that additional support might not enhance

the effects of behavioral online parent training
(Florean et al., 2020; Spencer et al., 2020), while
our findings clearly suggest the need for additional
therapist support to achieve improvements. A
previous three-arm RCT found effects of both
supported and merely self-directed online parent
training compared to a waitlist control condition,
and additionally revealed the superiority of the
condition with additional support in reducing the
intensity of behavior problems (Day &
Sanders, 2018).

In this study, the differing findings for the WASH
conditions with and without additional support may
be regarded in the light of utilization: While most
participants in both intervention conditions logged
in at least once, supporting the acceptance of the
intervention, the number of logins was higher in the
support condition. Thus, additional support (e.g. via
telephone) seems to enhance participants’ accep-
tance or motivation, which might be a prerequisite
for symptom improvements. On the other hand,
about 12% of the participants in WASH+S+TAU and
20% in WASH+TAU never made use of the program.
The fact that these participants enrolled, but did
not participate in the program, might be seen in the
light of the referral from a local health care provider
and the relatively uncomplicated intake procedures.
Due to the easy access to the study and the WASH
program and the recommendation by their health
care provider, some families might have enrolled
although their motivation to actually participate
and put effort into the intervention was rather low.
Also, the initial uptake rate seems to be higher in
case of additional support, at least on a descriptive
level.

Overall, the discrepant findings between our study
and previous studies regarding the role of supported
behavioral online parent training suggests the need
for further research. For instance, it may be useful to
examine specific characteristics of the support
offered along with the different online programs to
gain a clearer impression of how additional support
should look and the level of intensity required to
derive additional benefits.

In our own research group, we have conducted
studies on behavioral telephone-assisted self-help
interventions based on written materials, which
mostly demonstrated somewhat larger effect sizes
for the reduction of externalizing symptoms than the
current study (e.g. Dose et al., 2017; Kierfeld
et al., 2013). A possible explanation may lie in the
low structure of both the use of the online program
and the telephone sessions in the present study,
with participants navigating through the WASH
program according to their interests and needs.
Accordingly, the supporting telephone sessions were
based on patients’ needs, without following a pre-
defined protocol. The WASH intervention and tele-
phone sessions might be improved by providing more
structure, guiding parents through the program

� 2025 The Author(s). Journal of Child Psychology and Psychiatry published by John Wiley & Sons Ltd on behalf of Association for
Child and Adolescent Mental Health.
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more intensively, and making single components of
the intervention only accessible if others have been
processed. The supporting telephone sessions could
be adapted accordingly. Indeed, previous research
on online parent training, which provided more
structure then the intervention used here, yielded
somewhat larger effects (Enebrink, H€ogstr€om, For-
ster, & Ghaderi, 2012). In this regard, future
research could also investigate the specific compo-
nents of online parent training which determine its
efficacy, and their presentation.

The fact that diagnostic status (children with vs.
without formal diagnosis) did not demonstrate any
significant interactions with study condition and
time in the sensitivity analysis indicates that the
effect on blinded clinician-rated child externalizing
symptoms does not differ between children with and
without a formal diagnosis of an externalizing
disorder. However, the overall effect on blinded
clinician-rated child externalizing symptoms
approached significance in the subsample of chil-
dren without a formal diagnosis, but not in the
subsample of children without a formal diagnosis.
Then again, the power of these latter analyses is
limited due to the reduced sample sizes. Given the
inconsistent results of the analyses on the influence
of the diagnostic status and the limited validity of
this variable, we are not able to draw firm conclu-
sions about whether the WASH intervention is more
effective in children not meeting diagnostic criteria of
an externalizing disorder than in children with a
formal diagnosis. There are slight indications that
the program is more effective in children with
externalizing symptoms below the diagnostic thresh-
old, but this has to be examined further in future
studies.

The finding that child age was predictive of
clinician-rated child externalizing symptoms as
postassessment in WASH+S+TAU suggests that this
kind of intervention might be more effective in
younger children (within the considered age group
of 6- to 12-year-olds). Adaptations might be neces-
sary to better suit the needs of children approaching
adolescence. For instance, older children could be
more involved in interventions like the negotiation of
rules, and techniques of problem-solving and com-
munication training could be integrated, as has been
recommended for the treatment of adolescents
(Wolraich et al., 2019).

The present findings should be considered in light
of several strengths and limitations. Clear strengths
concern the large sample size and the comparison of
three arms, including a direct comparison of the
behavioral WASH intervention with and without
additional support. A first limitation concerns the
above-mentioned low structure of the intervention,
which might have limited its efficacy. Second, as
outlined above, the different findings for different
raters of externalizing symptoms impede a clear
impression of the effects of the program. Third, as we

excluded children with comorbid ASD and ADHD,
the generalizability of the findings to children with
this frequent comorbidity is limited. The WASH
program could be modified to meet the specific needs
of other clinical populations, for instance, children
with this comorbidity. Fifth, as outlined above, the
use of nonstudy, ‘treatment as usual’ interventions
was rather high in all study conditions, including
TAU. The study was conducted in Germany; the
generalizability of the findings to other countries
with other supply structures might be limited.
Finally, although the WASH intervention was
designed to ease treatment access, about 15% of
the participants did not use the intervention at all.
This rate is lower than in similar studies on both self-
directed interventions and face-to-face interven-
tions. However, barriers to the implementation of
online parent training should be explored, possibly
also using qualitative methods.

Conclusions
The study supports the efficacy of therapist-guided
behavioral WASH for parents of children with
externalizing behavior problems in reducing exter-
nalizing behavior symptoms as rated by a blinded
clinician based on a parent interview, both immedi-
ately after the intervention and at 6-month follow-
up. Additionally, effects on functional impairment
and negative parenting behaviors were found. The
WASH intervention without additional support was
not superior to routine clinical care, highlighting
that this support seems necessary to achieve
improvements. As the intervention effects on exter-
nalizing symptoms were not replicated in parent-
rated questionnaires, the results should be inter-
preted with some caution. Moreover, as the effects
were smaller than those previously found for more
structured telephone-assisted self-help interven-
tions based on written materials, future research
could focus on a modified, more structured version
of the WASH intervention. In the longer term, the
parent-directed WASH intervention could be used to
facilitate treatment access and thus make parent
training available for a larger group of patients.

Supporting information
Additional supporting information may be found online
in the Supporting Information section at the end of the
article:

Table S1 Components of the web-assisted self-help
intervention.

Table S2. Description and psychometric properties of
the outcome measures.

Table S3. Sociodemographic and clinical characteris-
tics at baseline (intention-to-treat sample).

Table S4. Nonstudy treatments/treatment as usual.

Table S5. Dropout analysis comparing families with
and without available postassessment data (T3).
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Table S6. Descriptive statistics for the primary and
secondary outcome measures (based on available
data).

Table S7. Group comparisons regarding the mean
change from baseline (T1) to follow-up (T4) based on
mixed model repeated measures (MMRM) analyses:
intention-to-treat sample.

Table S8. Group comparisons regarding the mean
change from baseline (T1) to postassessment (T3) and
from baseline to follow-up (T4) based on mixed model
repeated measures (MMRM) analyses: per-protocol
sample (WASH: made use of at least 25% of the WASH
intervention; WASH+S: additionally participated in at
least 2 telephone consultations).

Table S9. Group comparisons regarding the mean
change from baseline (T1) to postassessment (T3) and
from baseline to follow-up (T4) based on mixed model
repeated measures (MMRM) analyses: per-protocol
sample (WASH: made use of at least 40% of the WASH
intervention; WASH+S: additionally participated in at
least 3 telephone consultations).

Table S10. Group comparisons regarding the mean
DCL-EXT change from baseline (T1) to postassessment
(T3) based on mixed model repeated measures (MMRM)
analyses: sensitivity analyses in the intention-to-treat
sample.

Table S11. Prediction of blinded clinician-rated child
externalizing symptoms (primary outcome) at T3 in the
TAU condition: intention-to-treat sample.

Table S12. Prediction of blinded clinician-rated child
externalizing symptoms (primary outcome) at T3 in the
WASH+TAU condition: intention-to-treat sample.

Table S13. Prediction of blinded clinician-rated child
externalizing symptoms (primary outcome) at T3 in the
WASH+S+TAU condition: intention-to-treat sample.
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Key points

• Online parent training has proven effective in children with externalizing disorders. However, larger
RCTs in school-age children are lacking, and the impact of additional therapist support remains unclear.

• This three-arm RCT examined the efficacy of parent-directed, web-assisted self-help (WASH) in children
with elevated externalizing symptoms (6–12 years), comparing three conditions: treatment as usual
(TAU), WASH+TAU, and WASH plus telephone-based support (WASH+S+TAU).

• WASH+S+TAU was superior to both WASH+TAU and TAU in reducing child externalizing symptoms
(blinded clinician rating, primary outcome) at postassessment and 6-month follow-up. Moreover, the
analyses revealed effects on parent-rated functional impairment and negative parenting behaviors.

• WASH+TAU seemed not superior to TAU, indicating the importance of additional support.
• WASH could facilitate treatment access and enhance the availability of parent training.
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