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Summary

Summary in English

Parent management training is an evidence-based treatment of children and adolescents with
externalizing disorders. Despite its proven effectiveness, face-to-face parent training is often
unavailable due to limited resources and frequently suffers from high attrition rates when offered. As
a result, many children and their parents do not receive treatment and are therefore exposed to the
risks of an untreated behavioural disorder. Online parenting programs have been found to overcome
barriers to attendance in behavioural parent training. However, little is known about the
characteristics of caregivers of children who engage with web-based parent training and how caregiver
utilization is associated with child outcomes. The present thesis aims were (1) to analyze predictors of
acceptance and utilization of web-assisted self-help and (2) to relate caregiver utilization to the child’s
externalizing outcomes.

In a randomized controlled trial, caregivers of children aged 6 to 12 years with elevated levels
of externalizing behaviour were allocated to either unguided web-assisted self-help (WASH) or
telephone-supported web-assisted self-help (WASH+SUPPORT). The sample consisted of n=276
caregivers who were referred to the study by a healthcare provider and were mostly biological mothers
of a higher socioeconomic status. A multidimensional assessment of acceptance and utilization
parameters was based on objective measures and complemented with subjective self-assessments.
Classification and Regression Trees were conducted to gain insight into utilization-related predictive
sociodemographic and socioeconomic characteristics of the caregiver and child, and structural
conditions of the intervention (i.e., additional individualized counselling). Moreover, path analyses
were conducted to investigate the association between caregiver utilization and changes in the child’s
externalizing symptoms.

The results provide important insights for the practical implementation of web-assisted self-help
in clinical practice, which can guide pediatricians, psychotherapists, and psychiatrists in recommending
web-assisted self-help to appropriate target groups. Caregivers greatly accepted the intervention.
Factors that prevent caregivers from using the intervention (e.g., highly positive parenting, very
severe/mild symptomatology of the child), as well as factors that support caregiver utilization (e.g.,
telephone-based support), are identified. These results are important to consider, as there is first
evidence for the relation between caregiver utilization and caregiver-reported change in ADHD
symptoms.

In conclusion, web-assisted self-help is a promising treatment option that could help bridge the
gap in service provision. Consistent with previous research, the findings suggest that personal contact
may enhance caregiver engagement with the intervention. The findings underline the importance of

targeted interventions to enhance adherence. Future research might analyze more complex models,



e.g., including parental psychopathology and parenting as variables to be related to the association of

caregiver utilization and child outcomes.

Summary in German

Parent Management Training (PMT) ist eine evidenzbasierte Behandlungsmethode fir Kinder
und Jugendliche mit externalisierenden Stérungen. Trotz der nachgewiesenen Wirksamkeit werden
face-to-face-Trainings haufig nicht ausreichend angeboten und werden haufig friihzeitig beendet bzw.
nicht vollstandig absolviert. Dadurch erhalten viele Kinder und ihre Eltern keine addquate Behandlung
und bleiben den Risiken unbehandelter Verhaltensstorungen ausgesetzt. Online-Elternprogramme
haben sich als effektiv erwiesen, um Barrieren fiir verhaltenstherapeutisches Elterntraining zu
Uberwinden. Ziel der vorliegenden Arbeit ist es, Pradiktoren fiir die Akzeptanz und Nutzung von
webbasierten Selbsthilfeprogrammen zu analysieren und die Zusammenhange zwischen der Nutzung
durch die Eltern und der Veranderung des externalisierenden Verhaltens des Kindes zu untersuchen.

In einer randomisierten kontrollierten Studie wurden Eltern von Kindern im Alter von 6 bis 12
Jahren mit erhdhten externalisierenden Verhaltensweisen entweder der unbetreuten webbasierten
Selbsthilfe (WASH) oder der telefonunterstiitzten webbasierten Selbsthilfe (WASH+SUPPORT)
zugewiesen. Die Stichprobe umfasste 276 Familien, die von einem Facharzt fir Kinder- und
Jugendmedizin oder einem Facharzt fiir Kinder- und Jugendpsychiatrie fir die Studie rekrutiert wurden.
Die Teilnehmenden waren liberwiegend biologische Miitter mit hoherem sozio6konomischem Status.
Eine mehrdimensionale Beschreibung von Akzeptanz- und Nutzungsparametern basierte auf
objektiven  Messungen und wurde durch subjektive Selbsteinschatzungen  erganzt.
Klassifikationsregressionsbdume  (CART) wurden verwendet, um die Nutzung anhand
soziodemografischer und sozio6konomischer Merkmale der Betreuungsperson und des Kindes sowie
struktureller Bedingungen (z.B. individualisierte Beratung) vorherzusagen. Zusatzlich wurden
Pfadanalysen durchgefiihrt, um die Zusammenhange zwischen der Nutzung durch die Eltern und der
Veranderung der externalisierenden Symptome des Kindes zu untersuchen.

Die Ergebnisse liefern wichtige Erkenntnisse fir den praktischen Einsatz von webbasierten
Selbsthilfeprogrammen in der klinischen Praxis. Diese Erkenntnisse kdnnen von Padiatern,
Psychotherapeuten und Psychiatern genutzt werden, um webbasierte Selbsthilfeprogramme einer
geeigneten Zielgruppe effektiv zu empfehlen. WASH wird von Eltern sehr gut akzeptiert. Es wurden
Faktoren identifiziert, die die Nutzung der Intervention durch die Eltern hemmen (z.B. sehr positive
Erziehungsstrategien, sehr schwere oder sehr leichte Symptomatik des Kindes) sowie Faktoren, die die
Nutzung durch die Eltern fordern kdnnten (z.B. telefonische Unterstiitzung). Diese Ergebnisse sind
wichtig, da erste Hinweise auf den Zusammenhang zwischen der elterlichen Nutzung und der von den

Eltern berichteten Symptomveranderungen der kindlichen ADHS vorliegen.
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Zusammenfassend erscheint WASH eine wertvolle Behandlungsoption, die Versorgungsliicken
schlielen konnte. Im Einklang mit friiheren Forschungen kann personlicher Kontakt dazu beitragen,
den Abbruch der Intervention zu verhindern. Die Ergebnisse unterstreichen die Bedeutung gezielter
Interventionen zur Verbesserung der Adharenz. Zuklinftige Forschung sollte komplexere Modelle
untersuchen, wie etwa die Rolle von elterlicher Psychopathologie und Erziehungsstilen als zusatzliche
Variablen, die den Zusammenhang zwischen der Nutzung durch die Eltern und den externalisierenden

Symptomen des Kindes beeinflussen kénnten.



1 Introduction

In Europe, only 25.6% of children with a substantial need for mental health care (because of
clinically significant psychiatric symptoms) receive help from a specialist (Husky et al., 2020). According
to the Lancet, we have to expect a global mental health crisis traced back to the COVID-19 pandemic
(The Lancet Infectious, 2020): the consequences of the COVID-19 pandemic (e.g., due to school
closings and social isolation) have led to an increased prevalence of mental health problems in children
and adolescents, as well as parental stress and family challenges (Fitzpatrick, Carson, & Weisz, 2020;
Ravens-Sieberer et al., 2020). More than ever, research indicates a critical need for evidence-based,
cost-effective approaches to improve the availability and accessibility of mental health services for
parents and children. Digital healthcare treatment, with a history of more than 25 years (Lattie, Stiles-
Shields, & Graham, 2022), has been found to address these social challenges. For child and adolescent
treatment, online parent training, such as the German web-assisted self-help (WASH) for caregivers of
children with externalizing disorders, has been found to be effective (Dopfner et al., under review).

The aim of the present cumulative doctoral thesis is to explore factors affecting the acceptance
and utilization of a WASH intervention and analyze their relation to the intervention's effects on
children’s externalizing problems (Wahnke et al., 2024; Wahnke et al., in press 2024).

Chapter 1 provides the theoretical background, covering general information on externalizing
childhood disorders, multimodal evidence-based treatments, including parent management training,
and the barriers to attending and completing parenting interventions. Moreover, promising
alternatives to overcome these obstacles and web-based self-help as a special form of Digital Mental
Health Intervention (DMHI) are described. Empirical findings and theoretical background on the
acceptance and utilization of DMHIs are presented. An overview of the WASH study, from which the
data for the current analyses were taken, is given. Finally, the objectives of this doctoral thesis are
outlined.

Chapter 2 is a publication of a paper on the multidimensional description of the acceptance and
utilization of WASH and analyses on the prediction of acceptance and utilization of WASH by caregiver-
and child-related factors (Wahnke et al., 2024).

Chapter 3 contains a publication on path analyses to relate caregiver utilization to the changes
in child externalizing symptoms, differentiating between early and late treatment (Wahnke et al., in
press 2024).

Chapter 4 discusses the scientific findings presented in the publications, including the strengths
and limitations of the analyses. Subsequently, the clinical implications of the results, as well as future
directions for research, will be reflected and conclusions of the findings will be derived.

Additional files to complete this work, such as additional tables and figures that are not

displayed in the main body of this thesis, are presented at the end of this thesis (Chapter 5).



1.1 Classification and Prevalence of Externalizing Childhood Disorders

Externalizing behaviour disorders in childhood comprise a group of disorders characterized by a
range of socially undesirable behaviours that disregard norms and rules in the context of school, family,
and/or peers and are associated with interferences in functioning and development (American
Psychiatric Association, 2022; World Health Organization, 2019). These commonly include Attention-
Deficit/Hyperactivity Disorder (ADHD), Oppositional Defiant Disorder (ODD), and Conduct Disorder
(CD).

The worldwide prevalence of mental disorders in children and adolescents in general is about
13% (Polanczyk, Salum, Sugaya, Caye, & Rohde, 2015). With estimates of 3.4% (Cl 95% [2.6—4.5]) for
Attention-Deficit/Hyperactivity Disorder (ADHD) and 5.7% (Cl 95% [4.0-8.1]) for disruptive behaviour
disorders (ODD and CD), externalizing disorders belong to the most common psychiatric diagnoses
during childhood (Polanczyk et al., 2015). In addition to children with manifest mental disorders, 5%
of children and adolescents have been described to demonstrate substantial difficulties in a subclinical
range (Sayal, Prasad, Daley, Ford, & Coghill, 2018). A recent systematic review and meta-analysis
indicates that the prevalence of ADHD has increased over the last years, to 7.6% for children (3 to 12
years of age) and to 5.6% for teenagers (12 to 18 years of age) (Salari et al., 2023). With a comorbidity
rate of 20%, ODD is likely to co-occur (Reale et al., 2017). Regarding the prevalence, it remains to be
considered that discrepancies in the results often occur due to inconsistent measurements (e.g., DSM

and ICD criteria) as well as due to different age groups analyzed (Salari et al., 2023).

Attention-Deficit/Hyperactivity Disorder. ADHD, in the 11th edition of the International
Classification of Diseases (ICD-11), is defined by elevated levels of inattention, hyperactivity, and/or
impulsivity (World Health Organization, 2019). Typical examples of inattention are carelessness,
dreaminess, or problems with self-organization, leading to missing school materials or losing personal
items. It isimportant to note that children and adolescents can be attentive despite an ADHD diagnosis,
especially, for example, when continuous reinforcement (e.g., in computer games) takes place.
Hyperactivity and impulsivity often become apparent in structured everyday situations where
behavioural self-control is required (World Health Organization, 2019). They include, e.g., excessive
physical or verbal agitation, frequent disruptive behaviour/interrupting, and making rash decisions.
These problems occur in different areas of life over a period of at least six months. For a confirmed
diagnosis, the symptoms should have appeared in early to middle childhood age. However, in earlier
versions of ICD and DSM, symptoms had to be reported and appeared before the age of 12 years (DSM)
and before six years (10" edition of the ICD). It is important to note that according to the ICD-11, the
symptoms must be present at a developmentally inappropriate level and have a direct negative impact
on school or social functioning. With the introduction of the ICD-11, the diagnostic criteria of DSM and

ICD have become more aligned, including the classification of ADHD as a neurodevelopmental
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disorder, which is defined by the core symptoms of inattention, hyperactivity, and impulsivity
(American Psychiatric Association, 2022; World Health Organization, 2019). However, the classification

systems are not completely congruent regarding the specific symptoms.

Oppositional Defiant Disorder. The diagnostic term ODD refers to the combination of markedly
defiant, unyielding, and disobedient behaviours. This pattern of behaviours is inappropriate for
individuals of comparable age, developmental level, gender, and sociocultural context. Typically, ODD
is characterized by persistent difficulties in getting along with others (e.g., conflicts with authority
figures, demonstrative disregard or refusal to follow rules), as well as by provocative behaviours and
extreme forms of irritability or anger (e.g., age-inappropriate exceptionally violent and prolonged
outbursts of anger) (American Psychiatric Association, 2022; World Health Organization, 2019). In
contrast to CD, ODD is not characterized by cold aggression and disregard and violations of rules
(Burke, Evans, & Carlson, 2022). However, children with ODD have an increased risk of developing CD
as well as antisocial personality disorders (Hamilton & Armando, 2008). Equivalent to the diagnosis of
ADHD, oppositional symptoms must be prevalent over a period of six months and negatively affect an

individual’s academic, social, or occupational functioning.

Research has found a high co-existence of symptoms of ADHD, ODD, and/ or CD (Azeredo,
Moreira, & Barbosa, 2018). According to Azeredo and colleagues (2018) there is a predisposition for
children with ADHD to display behaviours that are related to ODD and CD, encompassing the antisocial
conduct which is often observed in these individuals. For ADHD and ODD, the comorbidity lies at 60%,
and for ADHD and CD, at up to 20% (Azeredo et al., 2018). Shared genetic influences have been found
to be relevant for the high comorbidity of these disorders (Azeredo et al., 2018). During childhood,
ADHD has been found to be highly heritable, driven by familial factors (Tistarelli, Fagnani, Troianiello,
Stazi, & Adriani, 2020). Expectedly, children with ADHD suffer from a reduced quality of life with an
impact on psychosocial, school, emotional, and social domains (Wanni Arachchige Do et al., 2023). The
most affected domain for children with ODD symptoms is the family environment (Azeredo et al.,
2018). Moreover, a diagnosis of ADHD has been found to be associated with an increased likelihood of
the child experiencing victimization and bullying (Lebowitz, 2013). Children and adolescents with
ADHD have a significantly increased risk of educational failure, interpersonal problems, mental illness,
and delinquency as they develop, resulting in significant burdens for the affected persons and their
families, as well as increased costs in healthcare, social welfare, and criminal justice systems (Sonuga-
Barke et al., 2013). Untreated externalizing disorders can result in severe consequences, as research
indicates significantly worse academic, occupational, and social functioning in these individuals
compared to those without symptomatology (Erskine et al., 2016).

To diagnose externalizing disorders, a multimodal approach based on the assessment and

integration of information from caregivers, educational specialists, if applicable, adolescents, and
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specialized clinicians is essential (Faraone et al., 2021). This diagnostic approach combines clinical
explorations and observations as well as the use of standardized rating scales (Dopfner, Hautzinger, &
Linden, 2020). While broadband measures help to comprehensively assess both emotional and
behavioural symptoms, disorder-specific measures are important to substantiate a diagnosis and to
aid in differential diagnostics. In addition to cross-disorder assessment, a strict disorder-specific
diagnostic approach is important to differentiate similar symptomatology, e.g., anxiety or learning

disorder, with the aim of delivering evidence-based treatment.

1.2 Evidence-based Treatment of Externalizing Childhood Disorders

To reduce and prevent the negative impact of externalizing disorders on family, school, or social
functioning and increase the participation and inclusion of the affected child/ adolescent in societal
structures, specific and effective treatment as early as possible is needed (Gorman et al., 2015).
Consistent multimodal treatment, which is known as the combination of different treatment modules
based on the child and family’s individual needs and context, has been recommended in international
and national guidelines (Deutsche Gesellschaft fir Kinder- und Jugendpsychiatrie, 2018; Drechsler et
al., 2020; National Institute for Health and Care Excellence, 2019; Taylor et al., 2004). Psychosocial
interventions are recommended according to German and international guidelines (Deutsche
Gesellschaft fir Kinder- und Jugendpsychiatrie, 2018; National Institute for Health and Care Excellence,
2019; Taylor et al., 2004).

Parent Management Training. Caregiver-directed behavioural interventions are of particular
importance in the treatment of children aged 6-12 years (Posner, Polanczyk, & Sonuga-Barke, 2020).
Regarding the treatment of preschool-age children, there is a consensus to start with parent
management training (PMT) aimed at behaviour management unless the child's symptoms are very
severe or the child is a non-responder to PMT (Posner et al., 2020). The aim of PMT is to modify
ineffective parenting techniques, enhance positive parent-child interactions, and address the
underlying neuropsychological issues associated with ADHD (Abikoff et al., 2015). Behavioural PMT
relies on cognitive behavioural techniques, such as learning to give effective commands and applying
contingency management strategies (Chronis, Chacko, Fabiano, Wymbs, & Pelham, 2004).

As rated by parents, PMT has been found to significantly reduce ADHD and ODD symptoms in
children in meta-analyses (Dekkers et al., 2022; Groenman et al., 2022; Mingebach, Kamp-Becker,
Christiansen, & Weber, 2018; Rimestad, Lambek, Zacher Christiansen, & Hougaard, 2019) and
systematic reviews (Fabiano, Schatz, Aloe, Chacko, & Chronis-Tuscano, 2015). Apart from reducing
ODD and noncompliant behaviours, meta-analyses have found PMT to improve aspects of child
functioning (Daley et al., 2018), parenting (Daley et al., 2014), and parental stress (Ciesielski, Loren, &
Tamm, 2020). Changes in child externalizing problem behaviour following PMT were found to be

mediated by a reduction of negative parenting practices in problematic parenting situations as well as

12



by an increase in positive parenting practices (Hanisch, Hautmann, Plick, Eichelberger, & Dopfner,
2013). These effects could not be fully replicated in “probably blinded” outcomes (Daley et al., 2014;
Sonuga-Barke et al., 2013). However, research indicates divergent results on the proof of effects of
non-pharmacological treatment for ADHD, as the beneficial effects of a group intervention for
caregivers were found in parent ratings as well as observed measures of child behaviours (Furlong et
al., 2012).

Child-directed Interventions. Treatment directed at the child includes pharmacological
(Dalrymple, Maxwell, Russell, & Duthie, 2020) and non-pharmacological treatments (Catala-Lopez et
al., 2017). Although there is evidence for the efficacy of pharmacological treatment in children and
adolescents, especially in the short term, as measured in randomized-controlled trials (RCT), as first-
line treatment, most organizations recommend psychoeducation and behavioural PMT (Posner et al.,
2020).

It is generally agreed that no ground-breaking findings have been made in recent decades to
improve the effectiveness of psychosocial therapy for ADHD (Weisz et al., 2018). Parent management
training is therefore increasingly becoming the focus of research on the improvement of child ADHD

treatment (Hornstra et al., 2023; van der Oord & Tripp, 2020).

1.3 Barriers to Caregiver Participation in Parent Management Training
Despite these recommendations and evidence for the efficacy of PMT, regular participation in
behavioural parent training and complete participation is often not given. According to research on
the Chicago Parent Program for parents of young children, of those caregivers that did sign up to
participate in the intervention, one-third did not attend a first session (Breitenstein et al., 2012).
Moreover, attendance rates in PMT after signing in for participation range between 35% to 50%
(Heinrichs, Bertram, Kuschel, & Hahlweg, 2005). This gap between children needing treatment and
children receiving treatment has been addressed by McGoron and Ondersma (2015), trying to find
individual characteristics of caregivers that are associated with the likelihood of dropping out of PMT,
concluding that it is not a single characteristic but potentially a combination of different factors.
Reardon et al. (2017) identified four aspects of barriers that prevent caregivers from attending
parent management interventions:
I. There are systematic and structural facilitators associated with the mental health system
(e.g., lack of availability, waiting times, and cost of services).
Il. Caregivers' attitudes towards mental health services, the treatment, and/or the provider
(e.g., effectiveness, perceived possible consequences for the child), including fear of stigma.
lll. A lack of understanding of mental health problems (e.g., severity and consequences of

untreated disorders) and no knowledge about the opportunity to seek professional help.
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IV. Individual family circumstances such as other responsibilities (e.g., occupational) and
limited support networks (e.g., childcare during participation) limit the accessibility of face-
to-face treatment options.

Innovative forms of PMT (e.g., telephone-based self-help) may overcome some of the known
barriers (Friars & Mellor, 2009). Furthermore, during the COVID-19 pandemic, these obstacles even
increased, as most in-person treatment was stopped in general, and parent training conducted in
groups was canceled (Fegert, Vitiello, Plener, & Clemens, 2020). Therefore, the European ADHD
Guidelines Group specifically (amongst others) recommended self-help versions to improve treatment
accessibility (Cortese et al., 2020). Apart from its relevance during pandemic circumstances, guided
self-help interventions have previously been found to achieve small to large effects (comparable
effects to face-to-face PMT) on child externalizing outcomes (Bennett et al.,, 2019) and small to
moderate effects on caregivers’ parenting in caregiver ratings (Tarver, Daley, Lockwood, & Sayal,

2014).

1.4 Digital Mental Health Interventions and eHealth:
Definition, formats, and their relation to mental health symptoms

Digital interventions in health care are a rapidly growing field, and various terms can be found
in the literature that describe these interventions. The World Health Organization (WHO) defines
eHealth as the “secure use of information and communication technologies in support of health”
(World Health Organization, 2021). According to the definition of the WHO, the term Digital Health
extends the concept of eHealth, as Digital Health involves the implementation of diverse smart devices
and equipment as well as the implementation of robotics and artificial intelligence (World Health
Organization, 2021). In the following, the summary term Digital Mental Health Intervention (DMHI) is
used to describe the different types and formats of delivering online interventions in the field of mental
health. Generally understood, DMHIs “deliver psychological strategies and interventions via online
and/or mobile platforms” (Lattie et al., 2022, p. 78).

DMHIs have been developed and implemented in the last 25 years, with formats ranging from
(I) unguided or self-guided (i.e. independently using the intervention), (Il) guided by a human (coach
or therapist) (via telephone or internet) to (lll) a combination of DMHI with face-to-face treatment
(Lattie et al., 2022). A very large target group can access unguided interventions as human resources
do not limit their attendance and as it is cheaper for individuals and/or healthcare systems than
interventions involving coach or therapist contact (Lattie et al., 2022). However, research indicates
that guidance by a human (ll), e.g., telephone-based support by therapists, improves adherence and
motivation (Day & Sanders, 2018; Tarver, Daley, & Sayal, 2021) and enhances its effectiveness (Lattie
et al., 2022). The WASH study (Dépfner et al., under review) supports these findings (cf. Chapter 1.5).

Some research highlights that the profession of the guiding human may be irrelevant, as found in an
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RCT that compared technician-assisted (non-specialist professional) internet-based cognitive
behavioural therapy (iCBT) versus clinician-assisted iCBT with a wait-list control group yielded no
significant differences in terms of effectiveness in the treatment of depression (Titov et al., 2010). A
sub-analysis of meta-analyses on the efficacy of online PMT for caregivers of children and adolescents
with behavioural problems revealed that online parenting interventions, which offered technical
support, demonstrated comparable effectiveness to those providing specialized advice for both
children and parents' outcomes (Florean, Dobrean, Pasarelu, Georgescu, & Milea, 2020). In a meta-
analysis on PMT, self-guided interventions, including clinical support (e.g., content experts, therapists)
compared to mere self-help, revealed no significant differences regarding child externalizing and
internalizing symptoms and parental outcomes (Spencer, Topham, & King, 2020). In summary, to date,
there is no consensus on the effects of additional support services in the context of web-based self-
help/ DMHI. However, as mentioned, the WASH results indicate that there may be beneficial effects
of additional support (cf. Chapter 1.5).

The use of the combination of DMHI with face-to-face interventions (lll), the so-called “blended
approaches”, e.g., for symptom assessments, skill practice, or communication, is increasing and in the
focus of therapists as this seems to be a promising complement to psychotherapy (Lattie et al., 2022;
Schuster, Topooco, Keller, Radvogin, & Laireiter, 2020). However, a recently published German cross-
sectional evaluation of the current use of eHealth and experiences of adult health care providers (e.g.,
psychotherapists, specialists, general practitioners; N=425) describes difficulties in implementing
eHealth into treatment: although the majority had heard of e-mental health interventions (83.8%),
only 28.5% had already implemented them into their therapeutic practice or recommended them to
their patients. None of the providers (no specialist in psychiatry or medicine) had recommended a self-
help intervention; all recommended interventions were directed at affected individuals (Weitzel et al.,
2023).

For adults with depression, an association between site usage (in %) of the MoodGYM
intervention and individuals self-reported depression and anxiety symptoms (Christensen, Griffiths, &
Korten, 2002). In line with this, in the context of digital interventions, there is empirical evidence that
reliable change is associated with more frequent and more intensive use of a program (Enrique,
Palacios, Ryan, & Richards, 2019).

To conclude, the Internet has been found to be a promising medium to offer easily accessible
and cost-effective self-help interventions to meet the dramatically increased need for specialized
mental health services in general (Mohr, Riper, & Schueller, 2018; Ravens-Sieberer et al., 2020).
Present interventions — when used — have been found to be related to a decrease in user's symptoms.

However, there seem to be barriers in the allocation of eHealth interventions. Moreover, there is still
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a lack of clarity about how programs are used, how usage can be increased, and what can be done to

counter the typically high dropout rates.

1.5 Web-assisted Self-Help for Parents in the Treatment of Childhood Disorders

In a meta-analysis, most of the internationally available online parenting programs addressed
problem behaviours (Thongseiratch, Leijten, & Melendez-Torres, 2020). For externalizing disorders,
the most commonly known programs are Triple P Online for parents of children with disruptive
behaviours aged 2-9 years (Sanders, Baker, & Turner, 2012), the Strongest Families Smart Website for
treating disruptive behaviours of 4-year olds (Sourander et al., 2016), and the preventive ezParent
(adapted Chicago Parent Program), which particularly addresses low-income families of 5-year olds
(Breitenstein et al., 2012; Breitenstein, Schoeny, Risser, & Johnson, 2016). Other parenting programs,
e.g., the prevention program Parenting Resilient Kids, address caregivers of children in risk of
depressive and anxiety disorders (Sim, Jorm, & Yap, 2022), or the Cool Little Kids Online for parents of
children (3-6 years) with anxiety (Morgan, Rapee, Salim, & Bayer, 2018).

Some parents even reported a preference for online programs compared to face-to-face
treatment for delivering parenting information on children's mental health, especially in school-aged
children (Sim, Jones, Jorm, & Yap, 2017). For the Parenting Resilient Kids program, parental
engagement was not found to be associated with a change in caregiver-rated child anxiety or
depressive symptoms. However, a stronger orientation towards the recommended use of the program
(i.e., task completion) predicted caregiver-rated preventive parenting (Sim et al., 2022). Furthermore,
self-reported skills practice during the Cool Little Kids online program was found to be associated with
a decrease in child anxiety symptoms (Morgan et al., 2018).

The WASH intervention. The WASH intervention (Schiirmann, Dépfner, & AOK-Bundesverband,
2017), which is the focus of this thesis, has been developed based on evidence-based written
behavioural therapy manuals (Dopfner, 2019) and self-help booklets (Dose et al.,, 2017). The
Allgemeine Ortskrankenkasse (AOK, health insurance) offers the intervention free of charge to the
public. The program is aimed at parents of children aged six to twelve to reduce difficult parenting
situations and children’s behavioural problems.

WASH consists of four modules that can be accessed based on an individual's preferences
without any restrictions (Dopfner, Wahnke, et al., 2020; Wahnke et al., 2024): (1) psychoeducation
(“ADHD — What is it?”), (2) a positive relationship with your child, (3) self-care for parents, and (4)
solving behavioural problems. The psychoeducation module (1) provides users with general
information on ADHD, including characteristics of ADHD, etiological evidence, and prejudices regarding
pharmacological treatments that are dispelled based on current scientific evidence. The intervention
is based on a positive caregiver-child relationship; therefore, the second module (2) teaches caregivers

to perceive positive situations with and characteristics of the child and guides caregivers to improve
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the relationship. In the third module (3), parents are motivated to recognize and consider their own
needs and find time for self-care. The fourth module (4) teaches users in seven steps, accompanied by
short video sequences, on how to deal with their individual problematic situation with their child. The
module includes antecedent-based techniques, e.g., to provide clear instructions and clarify target
behaviour in certain situations using effective prompts. Furthermore, by reinforcing desirable
behaviour, caregivers are coached with techniques aiming at behaviour change (positive
consequences, e.g., praise, social reinforcers) and reducing undesirable behaviour through natural or
negative consequences (e.g., compensation; contingency management techniques). These
contingency management techniques are based on the principles of operant procedures, a basis of the
psychology of learning (Dadds & Tully, 2019). Users are provided with seven typical situations, e.g.,
media consumption, restlessness during meals, temper tantrums, and problems with homework, to
personalize the application. Each of the seven situations includes the same seven steps of training. The
intervention includes a section called “My space” where additional material can be found to transfer
strategies into everyday life, e.g., downloadable worksheets. Didactically, various methods are used
that supplement pure information providing with active processing of the program. There are (i) short
video sequences, (ii) audio examples, e.g., effective prompts, self-assessment via (iii) radio button and
(iv) interactive text tasks.

In the intervention itself, no specifications are made for use. However, in the section “How do |
proceed?” users are told to use the intervention daily or weekly, depending on their individual time.
Modules are described as equally important and can be used independently of each other. Users are
asked to choose the module that interests them most and is most important to them. It is
recommended to complete the chosen modules in the order provided and to complete the interactive
tasks. Orientation time values for the expected processing time for a module are given. The section
also serves as a motivational orientation and points out that changes take time to prevent frustration
(Schirmann et al., 2017). If registered by e-mail address, users can save their process during the
intervention and choose to receive e-mail-sent reminders.

Effectiveness of web-based parent training. Systematic reviews report that web-based parent
training is effective in reducing problem behaviour, with small to moderate effect sizes (Baumel,
Pawar, Kane, & Correll, 2016; Baumel, Pawar, Mathur, Kane, & Correll, 2017; Breitenstein, Fogg,
Ocampo, Acosta, & Gross, 2016; Daley et al., 2018; Sourander et al., 2016; Wahnke et al., 2024). In
addition to improving child behaviour problems, in meta-analyses, online PMT has been found to be
effective in improving parental outcomes such as parenting behaviour, parent distress, and parenting
efficacy (Florean et al., 2020). An RCT to evaluate the efficacy of an online self-help program in N=53
parents of pre-schoolers with ADHD symptoms revealed significant improvements in mother-rated

child outcomes and positive parenting (Franke, Keown, & Sanders, 2020). The WASH, which is the basis
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of this work, has been proven effective in the WASH study (see Chapter 1.8) in reducing blinded-
clinician-rated externalizing child symptoms with small effect sizes (Dopfner et al., under review).
However, these results have only been found when combined with additional telephone-based
support (Dopfner et al., under review): children of caregivers with additional support revealed stronger
symptom reduction than children of caregivers without additional support. Moreover, WASH has been

proven to reduce negative parenting behaviour (Dopfner et al., under review).

1.6 Concepts of Utilization in Digital Health Care

Although research supports the benefits of internet-delivered self-help, for 20 years now, the
Law of Attrition (Eysenbach, 2005) has pointed out the fact that a significant proportion of eHealth
users have discontinued the use of the intervention. For instance, in a web-based self-help program
for panic disorder, only 1% of the participants completed the 12-week intervention (Farvolden,
Denisoff, Selby, Bagby, & Rudy, 2005). Additionally, in the evaluation of MoodGym (in a naturalistic
condition), only 0.5% of the participants completed all 5 modules (Christensen, Griffiths, Korten,
Brittliffe, & Groves, 2004). Obviously, to be successful in reducing mental illness, the eHealth
intervention needs to be used (Chiu & Eysenbach, 2010). While the thesis focuses on the description
and aspects of utilization and how this is associated with child externalizing outcomes, it is important
to look at the current theoretical and empirical background of utilization.

Previous research has used a range of different terms to describe the utilization. Some of these
terms, e.g., usage and utilization, might be used interchangeably. However, others differ slightly in
their meaning: Different terms for identical or related concepts are used synonymously and
operationalized heterogeneously in the literature, including adherence, compliance, usage behaviour,
uptake, or engagement (Chiu & Eysenbach, 2010; Perski, Blandford, West, & Michie, 2017). Objective
utilization measures typically concentrate on temporal elements, such as how often and for how long
users engage with an intervention, as well as the extent to which specific intervention content is used
as a percentage of the total (Couper et al., 2010; Perski et al., 2017). Nevertheless, this simplified
approach has faced criticism because it fails to provide a complete view of user engagement (Short et
al., 2018; Wahnke et al., 2024). For instance, some users may remain logged in for extended periods
but make minimal progress. Consequently, researchers have called for a multidimensional approach,
referred to as the FITT categories, encompassing the dimensions of frequency, intensity, time, and
type of engagement. These dimensions offer a more detailed understanding of the behavioural aspects
associated with an intervention's effectiveness. The type of engagement can further be categorized as
either active (e.g., self-monitoring and writing) or passive (e.g., merely viewing the intervention

content without active interaction; Short et al., 2018; Wahnke et al., 2024).
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Utilization, in the present thesis, has been defined in terms of frequency (i.e., number of logins)
and intensity (i.e. percentage of completed tasks/videos) of utilization and described as a

multidimensional rather than a unidimensional concept (Wahnke et al., 2024).

1.7 Concepts of Acceptance in Digital Health Care

There are different ways to assess and measure user acceptance of digital interventions based
on subjective self-assessment or objective automatic data tracking (cf. Wahnke et al., 2024). Before
the introduction of objective data tracking methods, studies relied on users' subjective ratings, which
means that previous research may lack accuracy, potentially leading to either exaggerated or
underestimated reports of how interventions are accepted and used (Boase & Ling, 2013).
Nevertheless, these subjective measures are frequently employed alongside objective data to provide
a more comprehensive assessment (Boase & Ling, 2013). In response to the inconsistent use and
definition of the term acceptance, Rost and his team concluded that acceptance is not a quick, one-
time event but rather a gradual process that involves acknowledging, experiencing, and feeling content
with it (Rost et al., 2017). They recommend assessing user acceptance by indirect measures (e.g., take-
up rate, dropout rates) and direct measures (e.g., questionnaires, qualitative methods) based on a
longitudinal design.

Other research groups interpret acceptance in the context of intervention satisfaction, making
it challenging to compare research outcomes related to the acceptance of (online) PMT. For instance,
a recent study that investigated Behavioural Parent Training (BPT) supplemented with support by a
child-therapist resumed high levels of acceptance based on caregivers' satisfaction, as indicated by
responses on whether an individual’s expectations of the treatment and their personal needs were
met. Caregivers themselves rated items on their satisfaction with mean scores ranging from 3.8 to 4.9
on a five-point Likert scale (Edelstein, Sullivan, & Becraft, 2023).

In general, there does not yet appear to be a consensus on the best practices for defining and
assessing patient or user acceptance in the context of internet- or mobile-based health interventions
(Uncovska, Freitag, Meister, & Fehring, 2023). The theoretical and empirically supported Theory of
Acceptance and Use of Technology with Performance expectancy theory was developed based on
common theories in psychology (e.g. theory of reasoned action, theory of planned behaviour and social
cognitive theory) (Uncovska et al., 2023). It considers an individual’s belief, that an intervention will
improve their performance, as the main predictor of technology acceptance (Uncovska et al., 2023;
Venkatesh, Morris, Davis, & Davis, 2003). Research on parenting programs has also found self-efficacy
and parental confidence to be predictive of child externalizing symptoms (Day et al., 2021).

In the present thesis, based on previous literature, the term acceptance relates to the uptake
rate (i.e., the percentage of caregivers that log in at least once) and the return rate (i.e., the percentage

of caregivers that return for a second session) of the web-based self-help intervention (Breitenstein et
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al., 2012; Chiu & Eysenbach, 2010; Rost et al., 2017). Moreover, subjective measures were applied to
demonstrate the variability regarding the multi-facets of acceptance, which are reflected in the diverse

study definitions (Wahnke et al., 2024).

1.8 The WASH Study

The analyses presented in this thesis are based on the data of a three-arm RCT (see Figure 1) on
the efficacy of WASH for parents of children with externalizing disorders under routine care conditions
(Dopfner, Wiahnke, et al., 2020). Within the WASH Study, three study conditions were compared:
Treatment as usual (TAU), unguided self-help (WASH), and WASH with telephone-based support
(WASH+SUPPORT). The WASH intervention is aimed at reducing externalizing behaviours (ADHD and
ODD) as a potential improvement of treatment as usual by the health care professional. The

recruitment of study participants took place from December 2017 to March 2019.

Figure 1. Overall design of the research project (Dépfner et al., 2020; figure from Dépfner et al., under
review)

A Treatment Period Follow-Up Period
Baseline |
Assessment WASH+TAU+SUPPORT  (n=143) 1
and Check for !
Elevated WASH+TAU (n=141) :
Symptoms 1
(Inclusion TAU (n=147) :
Criterion) X |
Study month 0 3 6 12
Screening by Baseline T, Interim Primary Follow-Up
referring health Assessment T, Endpoint T, Ta
care provider T,

Note. R=Randomization, WASH=web-assisted self-help, TAU=treatment as usual,
SUPPORT=telephone based support by a specialist

Data from n=276 participating caregivers and children in the two active study conditions (WASH
and WASH+SUPPPORT) were used in the analyses of this thesis, including three assessment points (T1,
T2, T3) of caregiver (child externalizing symptoms, parental psychopathology, parenting) and clinician
ratings (child externalizing symptoms). The two intervention periods last three months each (T1-T2
and T2-T3). Participating caregivers were given recommendations on how to process the content.
These recommendations were provided together with the login information after T1 (e.g., the
recommended number of logins, a special focus for each session, and the duration of twelve-week
intervention usage).

The research project was conducted at the University Hospital of Cologne (Germany) and funded
by the Innovation Fund of the German Statutory Health Insurance Companies (“Innovationsfonds der
Krankenkassen”). WASH has been registered at the German Clinical Trials Register (identifier:

DRKS00013456) and approved by the Ethics Committee of the University of Cologne’s Medical Faculty.
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1.9 Objectives of the Present Thesis

Due to the amount and variety of interventions — in fact, some of these are chargeable — and
some of these are so far untested, there is a need for further investigations, especially on their
effectiveness and potential risks (Cortese et al., 2020). Without understanding how and by whom
digital interventions are used, there is a risk of worsening the disparity in access to health care (Torous,
Jan Myrick, Rauseo-Ricupero, & Firth, 2020), creating new barriers to those in urgent need (Bringewatt
& Gershoff, 2010). In the meantime, there is consensus about the effects and cost-effectiveness of
these digital interventions. However, there is a particular research gap regarding the German supply
structures of digital eHealth and online PMT for externalizing childhood disorders.

This results in the overall purpose of this dissertation: to obtain knowledge of whom the
intervention appeals to, who accepts web-assisted self-help, to what extent it is used, and how this
relates to the child's symptom change.

The first publication aimed to descriptively explore the frequency and predictors of acceptance
and utilization of WASH (Wahnke et al., 2024). The Classification and Regression Trees (CART) method
was conducted to predict the acceptance and utilization of WASH. CART enables researchers to obtain
a broad overview of multiple predictive factors in one analysis. We included sociodemographic
variables of the participating child and caregiver, the child’s externalizing symptoms and child
competencies, the caregiver’s psychopathology (depression, anxiety, and stress), and the caregiver’s
positive and negative parenting strategies as possible predictors based on previous research on digital
behaviour change interventions (DBCI) (Perski et al., 2017).

Previous research points to the dependence of acceptance and utilization on specific factors,
such as age and educational attainment, in adult-addressed interventions (Perski et al., 2017).
Potential barriers to the utilization of web-based PMT are, for example, the presence of siblings during
the intervention (Tarver et al., 2021). There is a lack of reliable empirical findings on the direct
influence individual variables (e.g., socioeconomic status) may have on the use of web-based
interventions for disruptive childhood behaviour (Baumel et al., 2017). Previous qualitative research
on the barriers to engagement with an online parent self-help intervention revealed caregiver-
reported factors such as household, other children’s needs in the household, and the child’s high ADHD
symptomatology (Tarver et al., 2021). Results on face-to-face PMT for caregivers of children with
conduct problems showed the following predictors to be associated with attendance: parent
socioeconomic status (SES), single parent status, and ethnicity (Baker, Arnold, & Meagher, 2011). For
SES, the results indicated that higher SES families tended to enroll in a PMT rather than lower SES
families. Contrary, SES was not found to be associated with the attendance rates. Dual parents
attended significantly more sessions than single parents. Parent depressive symptoms and social

support were not found to be associated with attendance.
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To the best of our knowledge, no study has analyzed the relations between parental utilization
and child symptoms in the field of web-based PMT for child externalizing behaviours to date. The few
available studies differ in the kind of intervention, the target group (affected individuals, mostly adults
vs. parents), the operationalization of treatment utilization, and outcome measures (Short et al.,
2018). Moreover, also research analyzing moderators of PMT led to inconsistent findings (Stoltz &
Dekovic, 2015). Considering previous research on a preventive PMT with face-to-face sessions, the
number of sessions attended was negatively associated with parent-reported negative parenting and
positive with positive parenting (at posttest, self-reported and observed by a clinician) (Weeland et al.,
2017). However, no associations were found for the number of sessions attended and caregiver-
reported and observed child externalizing behaviours at posttest (Weeland et al., 2017).

As the need for an improved supply is high and research has generally yielded divergent results,
with some meta-analyses finding associations and others not, the aim of the second publication was
to relate caregiver utilization to the effects of the intervention on child externalizing behaviour
problems (Wéahnke et al., in press 2024). As primary analyses, we conducted two path models in which
the caregiver-reported and clinician-rated child ADHD symptoms were related to the caregiver’s
utilization measured by the number of logins (frequency of usage). To determine if the findings for the
utilization-symptom associations could be replicated using a different measure of utilization, we
conducted secondary analyses similar to the main analyses but used the percentage of completed
materials (intensity of usage) as the utilization metric. We employed the number of logins for our
primary analyses, as this is the measure most often used in previous research (Donkin et al., 2011) and,
due to the automatic data tracking, a rather objective measure. This study adopted an exploratory
approach to investigate the longitudinal and reciprocal associations between the utilization of WASH
and the severity of child externalizing symptoms. Therefore, we did not formulate specific a-priori

hypotheses for possible associations.
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Abstract

Background \Web-based self-help interventions for parents of children with ADHD and other externalizing disorders
have been proven to be effective. In order to recommend individualized and optimized interventions, a better
understanding of the acceptance and utilization of this innovative treatment approach is needed. Previous research
has frequently employed subjective reports of utilization, but the validity of these studies may be limited.

Methods Data from the German WASH study were used. Participants (n=276) were randomly assigned to the
intervention condition (a) web-based self-help or (b) web-based self-help with optional telephone-based support
calls. Data collection took place at baseline (T1) and 12 weeks later (T2). Utilization data were tracked using a log file
generated for each participant at T2. Prediction models were calculated using CART (Classification and Regression
Trees), a method known mostly from the field of machine learning.

Results Acceptance, of the intervention as defined in this paper was very high on objective (89.4% have taken up
the intervention) and subjective measures (91.4% reported having used the intervention and 95.3% reported they
would recommend the intervention to a friend). The average number of logins corresponded to recommendations.
Predictors of acceptance and predictors of utilization were similar and included, e.g., child's externalizing symptom:s,
parental psychopathology, and above all additional telephone-based support by counselors.

Conclusions Through a detailed identification of acceptance and utilization, and the predictors thereof, we were able
to gain a better understanding of the acceptance and utilization of web-assisted self-help for a parent management
intervention in the treatment of children with ADHD and ODD. These findings can be used to recommend web-based
interventions to particularly suitable families. It should be noted that some form of support is required for an intensive
engagement with the content of the program.

Trial Registration The protocol of the study (German Clinical Trials Register DRKS00013456 conducted on January
3rd, 2018) was approved by the Ethics Committee of the University Hospital, Cologne.

Keywords Web-based self-help, Parent management training, Utilization, Acceptance, Externalizing symptoms,
Children, Predictors
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Background

Parenting management training (PMT) has been shown
to be effective in the treatment of children with ADHD
and other externalizing disorders [1, 2]. Moreover, it has
been found that behavioral PMT significantly reduces
child denial behavior and noncompliance as well as
parental stress [3]. Behavioral PMT aims to teach posi-
tive parenting skills in order to reduce common exter-
nalizing problems associated with ADHD symptoms in
children. Generally speaking, behavioral PMT is based
on cognitive behavioral strategies such as learning how
to give effective commands and implementing contin-
gency management strategies [4]. In view of the estab-
lished evidence for the efficacy of (conventional) PMT,
it forms part of the recommendations in current guide-
lines for ADHD, along with cognitive behavioral therapy
and pharmacotherapy [5-7]. However, due to treatment
supply gaps, which have been further compounded and
magnified by the COVID-19 pandemic, there is an urgent
need for evidence-based, low-cost, innovative, and easily
accessible treatment approaches [8, 9].

Research has shown that innovative forms of treatment
such as web- or telephone-based parental interventions
can overcome some of the structural and social barriers
(e.g. parental work commitments, fear of judgment) to
accessing and attending parent management interven-
tions in the treatment of child externalizing behavior
problems [10, 11]. Indeed, several systematic reviews
have reported that web-based PMTs are effective in
reducing problem behavior, mostly with small to moder-
ate effect sizes [12—16]. Furthermore, there is sufficient
evidence that regular use and attendance is an essential
prerequisite for the efficacy of any treatment, including
web-based interventions [17].

In an online survey, some parents of school-aged chil-
dren expressed a preference for parenting information on
child mental health to be delivered via online programs
rather than face-to-face training [18]. For a face-to-face
PMT program, Breitenstein and coworkers found uptake
rates (at least one session) of 76%, with mean attendance
rates of 50% (out of 12 sessions) [19]. In later research,
the same authors reported significantly higher module
completion rates (85.4%) for an adapted tablet-based
parent management program compared to attendance
of sessions in face-to-face training [13]. In a randomized
controlled trial comparing face-to-face and online behav-
ioral parent training, DuPaul and colleagues found mod-
erate acceptability for online PMT as rated by parents
[20].

To date, however, operationalizations of the concept of
acceptance of computerized interventions are heteroge-
neous, and measures of acceptance and utilization range
from direct measures (e.g., self-report) [21] to objective
measures (e.g., uptake time), with internet technologies
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enabling user behavior in digital health interventions to
be measured and tracked. Addressing the inconsistent
designation and definition of the term acceptance, Rost
and colleagues concluded that “it is not an instantaneous
act’; but instead a process of “accepting, experiencing,
and being satisfied” [22]. Prior to the advent of objec-
tive data tracking, empirical studies used subjective rat-
ings by users, meaning that previous research often lacks
validity, potentially resulting in over- or under-reporting
of the acceptance and utilization of interventions. Nev-
ertheless, such measures are often used to complement
objective data [23]. Objective measures of utilization
focus on temporal aspects (e.g., frequency, duration)
and depth dimensions (e.g., amount use of specific inter-
vention content in percentage terms) [21, 24]. However,
such a one-dimensional description has been criticized
given that, for example, users may be logged in for a long
period of time while making little progress. Therefore,
researchers have called for a multidimensional descrip-
tion in terms of the so-called FITT categories (i.e., fre-
quency, intensity, time, and type of engagement), which
provide concrete dimensions associated with behavior-
changing aspects of an intervention. The type of engage-
ment can in turn be distinguished into “active” use (e.g.,
self-monitoring, writing) or “passive” use (e.g., viewing
the intervention without interacting) [25].

A recent study by Tarver et al. (2021) identified several
factors that may act as barriers to the utilization of web-
based PMT, such as the presence of siblings during the
intervention [26]. Unfortunately, most research findings
do not allow for reliable inferences regarding the direct
influence of individual variables (e.g., socioeconomic sta-
tus) on the utilization of web-based interventions [16]. A
meta-analysis revealed that older age, higher educational
attainment, and female gender of the user were relevant
factors influencing engagement with digital behavior
change interventions (DBCIs) in adults [21]. DuPaul and
colleagues recommend focusing on possible predictors
in order to provide the optimal care tailored to the needs
of individual families, as their research demonstrated
similar effects of face-to-face and online PMT in terms
of acceptability and engagement [20]. However, in addi-
tion to sociodemographic and socioeconomic factors
that may affect the utilization of web-based interven-
tions, telephone-based support by therapists has been
found to improve adherence and motivation [26]. Indeed,
our own investigations showed that low-frequency tele-
phone-based support by specialists can even improve the
outcome effects of an intervention [27]. With the ulti-
mate aim of improving the therapeutic supply situation
for families with children with ADHD, the present study
seeks to enhance the understanding of which families are
likely to utilize web-assisted self-help.
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Therefore, we investigated the acceptance and utiliza-
tion of a so-called web-assisted self-help parent manage-
ment training (WASH) program as part of the routine
care of ADHD and other externalizing problems such
as oppositional defiant disorder (ODD). A detailed and
objective assessment of the parameters of utilization
should provide more reliable insight into acceptance
and utilization compared to previous studies that inves-
tigated self-reported usage or one-dimensional objective
parameters [28]. Participants were randomized into two
intervention groups (with and without additional tele-
phone-assisted support) and compared regarding their
acceptance and utilization of the online parent man-
agement training. We expected participants receiving
additional telephone support to accept and use the inter-
vention more often and intensively. In line with the litera-
ture and previous research on acceptance, we expected
good overall acceptance regarding the WASH interven-
tion. Based on previous findings and discussions, we took
a multidimensional perspective to describe and analyze
caregivers’ utilization of the intervention, and expected
to find, for example, that socioeconomic status, single
parenthood, the option of personal telephone-assisted
support, and the degree of parental psychopathologi-
cal problems would be associated with and predictors of
acceptance and utilization of WASH for parents.

Methods

Study design

This analysis is based on the intervention groups of a
sample recruited by pediatricians and child and adoles-
cent psychiatrists nationwide, within a 27-month period,
as part of a study to evaluate the efficacy of a web-assisted
self-help program (WASH; see Fig. 1) for caregivers of
children with ADHD. The study protocol of the WASH
study was published prior to recruitment [29]. Families
of children aged 6 to 12 years with a (suspected) diag-
nosis of ADHD and/or ODD (TO) could be referred by
their healthcare provider (HCP). For inclusion, children’s
externalizing (ADHD or ODD) symptoms had to be rated
as clinically relevant at the first assessment time point
(T1) by a member of the research team based on care-
giver description using a semi-structured interview [30].
A diagnosis of mental retardation or autism spectrum
disorder, as well as an indication for inpatient treatment,
led to the exclusion of the family.

Eligible families were randomized to one of the two
intervention conditions web-assisted self-help (WASH)
or web-assisted self-help plus optional telephone sup-
port calls (WASH+SUPPORT), or to the control group
(excluded from the present analyses). The WASH group
was not actively contacted until post-assessment (T2), 12
weeks after T1. The WASH+SUPPORT group received
an initial telephone call from a research team member
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providing information (introduction to SUPPORT,
arrangement of the first appointment). SUPPORT com-
prised up to six 20-minute telephone calls with a trained
therapist under regular supervision, in which the thera-
pist answered any questions and provided specific advice,
mainly regarding the implementation of interventions
recommended by the program into daily life.

Intervention

Web-assisted self-help for parents of children with ADHD
(WASH)

WASH [31] is a self-help intervention for parents, which
has been found to effectively reduce children’s ADHD
symptoms and oppositional behavior problems [27]. It
is based on the Therapy Program for Parents of Children
with Hyperkinetic and Oppositional Problem Behav-
ior, the effectiveness of which has been demonstrated in
several studies, both in the form of a face-to-face inter-
vention and as a telephone-based self-help intervention
[32-39]. The intervention’s matrix design allows users
to take an interest-based path through the program con-
tents (see Fig. 1).

The program consists of four modules, each contain-
ing several components including (a) active tasks, i.e. text
modules tailored to users’ answers in previous interac-
tive tasks assessing their individual situation (e.g. quality
of their relationship with the child, ability to consistently
express their family rules), and (b) passive tasks, i.e.
videos and audio recordings to make the content eas-
ily accessible and to present options for solutions (see
Table 1). Participants were provided with password-pro-
tected access to the online intervention. Upon logging
in for the first time, they received user recommenda-
tions, including an overview and guidance for working
through the program in a stepwise manner within the
next 12 weeks. If a participant did not log in within the
first five days after gaining access, they received an email
reminder. Additionally, during the first two weeks of the
intervention phase, all participants received three short
reminder newsletters. Users could actively choose to
receive further reminders.

Measures

Data were provided by the HCP (T0) and collected using
(standardized) online questionnaires completed by the
caregivers before the start of the intervention (T1) and
three months after beginning the intervention (T2). Pre-
intervention measures included: sociodemographic and
socioeconomic status, utilization of further healthcare
or child welfare services, special educational needs of the
child or placement in a special school, symptoms of the
child, psychopathology of the caregiver, and parenting
style.
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Fig. 1 Structure of the WASH Parent Management Training (http://www.adhs.aok.de)

ADHD and ODD symptoms of the child were reported
by the participating caregiver at T1 using the German
Symptom Checklist for ADHD (SCL-ADHD) and ODD/
CD (SCL-ODD) [30]. Both questionnaires consider the
diagnostic criteria according to the DSM-5 and ICD-10.
The SCL-ADHD assesses ADHD symptoms with eigh-
teen items while the SCL-ODD assesses ODD symptoms
with eight items. All items are rated on a four-point Lik-
ert scale ranging from 0 (not at all) to 3 (very much/par-
ticularly severe). Good internal consistency (Cronbach’s
alpha) has been shown for both instruments (overall
ADHD symptoms: «=0.92; ODD symptoms: «=0.90).

Parental mental health was assessed at T1 using the
German version of the Depression Anxiety Stress Scales
(DASS) [40], a 42-item self-report questionnaire com-
prising three 14-item scales covering symptoms of
depression, anxiety, and stress. Items are rated on a four-
point Likert scale ranging from 0 (did not apply to me at
all) to 3 (applied to me very much, or most of the time),
referring to the past week. For the present analysis, item
mean scores were calculated for the three scales, dem-
onstrating good to very good internal consistencies at
T1 (Cronbach’s a=0.95, subscales Cronbach’s «=0.86 to
0.90).

The German Questionnaire for Positive and Nega-
tive Parenting Behavior (PNPQ) is a self-report measure
assessing functional and dysfunctional parenting behav-
ior practices [41]. Parents rate each of the 38 items (21

items on positive parenting behavior and 17 items on
negative parenting behavior) on a four-point Likert scale
ranging from 1 (never) to 4 (very often/most of the time).
In the standardized questionnaire, positive parenting
behavior is defined as that which promotes beneficial
parent-child interaction, while negative parenting behav-
ior is defined as inconsistent, impulsive, rigid parenting
strategies. In the present sample, both scales showed
satisfactory consistency (Cronbach’s a, g, =0.86; Cron-
bach’s a,¢gy¢ive =0.70).

Each participant generated log files by using the pro-
gram from T1 to T2. These files were imported into SPSS
for descriptive and inferential statistical analyses and into
R for prediction analyses [42, 43]. Numerical aspects of
utilization of the program (e.g., number of logins, dura-
tion of use, number of completed videos, number of
completed tasks) for the 12-week intervention phase
were extracted from the system at T2 for each user. Based
on this, variables such as intervention uptake rates and
uptake time, as well as frequency and process of use (in
%) were aggregated. We defined intensity of use as the
percentage of tasks/videos completed in the interven-
tion in relation to the total number of tasks and videos
within a module/ situation (see Table 1). Reliability anal-
yses for the calculated intensity of use scale revealed an
acceptable internal consistency (a=0.78). Acceptance was
defined according to the literature as follows: At T2, care-
givers were asked (a) whether they had used the program
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Table 1 Number of Tasks, Videos, and Audios in WASH per
Module, Situation, and Total

Module / Content Inter-  Videos/ Total
Situation active Audios (100%)
Tasks
Module 1 Solving behavioural 288 46 334
problems
Situation 1 Temper tantrum 50 8 58
Situation 2 Homework 42 7 49
Situation 3 Chaos in the child’s 34 6 40
room
Situation 4 Constantinterruption 43 6 49
Situation 5 Media consumption 34 6 39
Situation 6 Sibling conflicts 43 6 49
Situation 7 Restlessness at meals 42 7 49
Module 2 Positive Relationship 10 8 18
with your child
Module 3 Self-Care 21 5 26
Module 4 ADHD-What is it? 7 4) 11
Module 1-4  Total Utilization 326 59 385

and (b) whether they would recommend the program to
a friend [22, 44]. In addition to these subjective measures,
we recorded the following objective measures of accep-
tance: the uptake rate (ie., at least one login) and the
return rate (i.e., a minimum of two logins). The uptake
time refers to the number of days between a participant
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receiving the login information and their first login. As
the original variable measuring the duration of use (time
in minutes) was subject to a systematic recording error
(no automatic logout if the page continued to run in the
background as an open tab, e.g., on a mobile device), the
variable of duration of use was checked for outlier values.
Therefore 9% of the training participants no longer had a
valid value for the variable duration of use and were not
included in the analyses of this dimension.

Sample

The following analyses were conducted in the subsample
of N=276 (T1) caregivers in the two intervention condi-
tions WASH (#=135) and WASH+SUPPORT (n=141)
who were recruited as part of the WASH study (see
Fig. 2). Participants of the original WASH sample who
were randomized to the control condition (#=147) and
cases with missing values at T1 (#=8) were excluded
from the following analysis. Dropout at the T2 measure-
ment “Acceptance self-report” resulted in a reduced sam-
ple for the subjective self-report (n=170) on utilization
and rating of the intervention. For the present analyses,
this had no impact on the following prediction of utili-
zation, which is based on objective measurement (high-
lighted in grey in Fig. 2).

Fig. 2 CONSORT participant flow
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WASH WASH + SUPPORT
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A\ 4 A
T2 Acceptance T2 Acceptance
self-report self-report Dropouts
WASH WASH + SUPPORT ™ _ n=106 did not participate
in T2 Questionnaire
n=77 n =93
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Statistical methods

To gain further insight into utilization-related factors,
the present article is based on exploratory, inductive data
analyses using IBM SPSS Version 28.0 [43]. For indepen-
dent group comparisons of the central tendencies, meth-
ods appropriate to the scale level were used (binomial
test, Mann-Whitney U test, t-test). To obtain a broad
overview of multiple factors predicting the utilization of
web-assisted self-help for parents, a tree analysis using
the CART (Classification and Regression Trees) method
was conducted [45, 46] within the statistical software
R version 4.2.1 [47]. The method of decision tree analy-
sis has recently become popular in medical research
[48]. CART visualizes complex data structures based on
decision tree models, allowing for easy interpretation.
It enables the splitting of various (unselected before-
hand) categorical and continuous dependent variables,
representing classification rules based on decision paths
(“if-then”). In our analyses, the splitting procedure was
continued until the following, predefined criteria were
met: a minimum number of cases per final tree leaf (min-
bucket)=5, the minimum number of cases allowing for
a split (minsplit)=15, the maximum number of trials to
find a valid split (cross-validation)=5. To find the best
model, the largest possible tree was grown first and then
pruned [48]. Hence, we focused on the predictive and
non-predictive information provided by a model rather
than exclusively on its performance. This allows results
to be implemented and used in practice and not only in
the research context. The receiver operating characteris-
tic (ROC) analysis was conducted to evaluate the perfor-
mance of the reported prediction model using the Area
Under the Curve (AUC) value with regard to the 95%
confidence interval (CI). The AUC indicates the accu-
racy, i.e. overall success rate [49]. The value defines the
proportion of correctly classified records, resulting in the
probability with which the prediction of acceptance or
utilization can be correctly made. Generally, AUCs from
0.7 to 0.8 are rated as acceptable and AUCs from 0.8 to
0.9 as excellent [50]. In addition, to balance the method,
we compared the CART analysis with hierarchical back-
ward stepwise regression [51]. Continuous predictor
variables (including number of support calls, number of
sessions) were rounded to whole numbers. We conducted
tree analyses with the outcome variables (1) uptake rate
and (2) return rate to explore the previously described
issues in research on acceptance. To predict utilization,
we defined two outcome variables for conducting the tree
analyses: (1) number of logins (n, temporal dimension as
in frequency of use) and (2) utilization (%, depth dimen-
sion as in intensity of use). The prediction analyses were
conducted using the data of the 276 caregivers who par-
ticipated in the pre-assessment and were given access to
the intervention (see Fig. 2).
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Results

Descriptive characteristics of the sample

Table 2 summarizes the sample characteristics. Caregiv-
ers were mostly female (92%) and biological parents of
the child (94.9%), and their mean age lay at 41.9 years
(£5.95). The majority were born in Germany (91.7%),
with German as the main spoken language in the house-
hold (98.2%). 87.3% reported two children per household,
which is also the numerically largest group in Germany
as a whole (“one or two children”: 86.54%) [52]. In 90.9%
of cases, caregivers reported that the children had a room
of their own at home. Caregivers reported an employ-
ment rate of 85.5%, which is comparable to the results
of the German 2019 microcensus for German mothers
aged 26-61 years (97.5% employment rate). The majority
of caregivers reported a medium to high level of educa-
tional attainment (university entrance-level qualification:
59.8%, with university degree: 29.0%). In general, the
results indicated a high socioeconomic status.

The average age of the 276 children was 9.3 years (£1.7)
and 81.9% were male. According to the information pro-
vided by the HCP at T0, 23.2% of the children had a “sus-
pected diagnosis of AD(H)D” and 58.0% had a diagnosis
of “ADHD (F90.0)”. The sex ratio in our ADHD-positive
sample corresponds to the prevalence rates of ADHD in
Germany, with boys being more frequently diagnosed
than girls by a factor of 4.3 [53]. The majority of the
children (77.2%) attended a regular school and had not
received a special educational needs status. For the par-
ent- and child-related variables, no statistical differences
between the two intervention conditions were found at
pre-assessment, meaning that the two conditions could
be analyzed together. Previous (“never’, “only in the past”)
or current (“until today”) usage of child- and parent-cen-
tered healthcare and youth welfare services was assessed
with reference to the clinical guidelines (see Additional
file 1). Caregiver experience with parent-centered inter-
ventions was rare (internet-based self-help interventions:
4.3%; self-help groups: 8.4%; parent management training
by a specialist: 16%).

Description of user acceptance and utilization

The data flow of objective and subjective measures of
acceptance is presented in Additional file 2. Subjectively
assessed rates are reported based on participants remain-
ing in the study until T2, which seems to provide the
best estimate. Objectively measures are reported based
on all participants included at T1. The uptake rate (i.e.,
at least one login) in our sample lay at 85.9%. The uptake
rate in the WASH+SUPPORT condition (89.4%) was sig-
nificantly higher (binomial test: p=.013) than that in the
non-supported WASH condition (82.2%). The return rate
(i.e., at least two logins) for the whole sample was 71.4%,
and the two conditions differed significantly (binomial
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test: p<.001), with more returns for WASH+SUPPORT
(80.1%) than for WASH only (62.2%). At post-assessment
(T2, n=187), caregiver self-reported (subjective mea-
sures) acceptance was high, with 91.4% (n=171) reported
having used the program (at least once or regularly), of
which 95.3% (n=163) would rather recommend the pro-
gram to a friend. Again, there were significant differences
between the two conditions, with WASH+SUPPORT
more frequently logging into the intervention at least
once (binomial test: p=.003) and being more likely to
recommend the intervention to a friend (binomial test:
p=.005).

Caregivers’ utilization can be described in terms of
frequency, intensity, and further dimensions; intergroup
differences are shown in Table 3. The majority of par-
ticipants (75.9%, n=167) logged in for the first time
within eight days after the start of the intervention. The
average respouse time (uptake time) was 8.71 days, but
showed a high variance, resulting in no significant differ-
ences between the two conditions. On average, five log-
ins (number of logins) were generated, with a total usage
duration of 4.84 h. Users processed an average of 31.17%
(£26.18%) of the content across all modules, with 5%
(n=15) of the caregivers completing more than 75% of
the content. Participants in the supported condition used
the program significantly more often (t (273.79) = -3.583;
p<.001), more intensively (t (274) = -2.766; p=.006), and
for a longer time (t (196.57) = -3.271; p=.001) compared
to those in the pure self-help condition. Overall, between
74% and 85% of the caregivers viewed (i.e. had seen any
of the content from a module) the four modules (see
Additional file 3). Those who viewed any of the content
from module 1 (85.9%) had also viewed modules 2 and
3. Although the psychoeducation module (module 4)
was viewed by slightly fewer caregivers (74%), it was pro-
cessed the most (53% on average). We found statistically
significant correlations between the utilization variables
(global as well as detailed) and other described usage
parameters, lying in the expected positive direction (see
Additional file 4). The strongest (positive) correlation was
found between intensity (%) and frequency of use (r=.73,
p<.001). However, other correlations were weak to mod-
erate. The corrected time variable “duration” (variable
corrected for outliers as described above), as with the
correlations for all other variables, showed moderate
significant correlations with the other usage parameters
(Cintensity=0-39, p<.001; Tproryn,=0.43, p<.001) and can
thus be regarded as a reliable measure and description of
temporal utilization. Moreover, significant correlations
emerged between active (individual rating or text) and
passive (video or audio) utilization for all modules (see
Additional file 5) and in total (r=.72, p<.001). However,
mean comparisons indicate more usage (intensity) of
passive than active steps.

(2024) 18:40
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Prediction analyses

For the prediction analyses, significant main decision
paths are reported. A full overview of all decision paths
(for all decision trees conducted in this analysis) can be
retrieved from Additional file 6.

Acceptance

To predict initial parental acceptance of the intervention,
we conducted a CART analysis on the variable uptake,
with an acceptable AUC of 0.74 (CIL: 0.65-0.83) for the
biggest tree grown (see Fig. 3). The best primary predic-
tor of uptake was positive parenting skills measured at
T1. Overall, it was observed that initial uptake was more
likely for 65.2% (1=180) of the sample who reported a
positive parenting (PNPQ) score below 3.6, an ADHD
symptom score below 2.7 (range 0-3), a score below 1.8
on the FBB-ADHS subscale assessing competent behav-
ior of endurance, attention, and reflectivity (ADHD Skills
& Reflectivity, range 0-3), and with a caregiver age>38
years. However, approximately 5% of these cases still did
not take up the intervention. Relatively speaking, initial
uptake was also more likely for a further 18% of the sam-
ple with a caregiver age below 38 years, a child age below
11 years, and a score of 0.25 or higher on the SCL-ADHD
subscale assessing competent behavior of endurance,
attention, and reflectivity.

The starting point of CART for the dependent variable
return rate, as another index of acceptance, is the num-
ber of support calls, indicating that this primary split is
the best predictor of returning to the intervention after
the initial uptake (see Fig. 4). For 33% of the sample, the
results indicate that with two or more support calls and
a caregiver-reported ADHD symptom score above 1.3,
30.4% returned to the intervention and only 2.5% did not
return. A stronger tendency towards not returning to the
intervention was predicted for 4.7% of our sample with
less than two support calls, a very high caregiver-reported
ADHD score (over 2.4), and very positive parenting (=3).
In this decision path, only n=1 caregiver returned to the
intervention. Further factors such as the child’s opposi-
tional symptoms and prosocial behavior as well as paren-
tal psychopathology (depression, stress, anxiety) added
to the prediction of parental return to WASH. However,
other factors, such as supply situation, type of interven-
tion (WASH or WASH+SUPPORT), and sociodemo-
graphic and socioeconomic variables of the caregiver or
child were not significantly related to whether caregiv-
ers returned to the intervention after an initial login. The
result, with an excellent AUC of 0.84 (CI: 0.78-0.89), cor-
rectly predicts 84% of the records regarding whether or
not users returned.



Table 3 Utilization parameters and intergroup differences

Parameters of Utilization

Statistics

WASH + SUPPORT

WASH

Total

df

Min Max

SD

Min Max

SD

Min Max

SD

Frequency

-3.583 273.79 <0.001

18

432

17 590

135 4.05 4.25

5.00 4.38 18

276

Number of logins (n)

Intensity

0.006

274

-2.766

0 88.07

25.78

36.58

41

1

96.70

31.88 26.08 0 96.70 135 26.97 25.58 0

276

Process (%)
Further Parameters

235 0.930

—0.086
-3.271

79

0
0

14.65
9.98
2.09

8.79
6.48
4.62

126

0 82

0

14.67
542

8.62

0 82

0

14.63
8.20

237 8.71
4.84

254

Uptake time (days)

Duration (h)

0.001

196.57

5387

128
143

31.95

126

53.87

Support calls (n)

Note'For group differences, a t-test for independent groups was calculated
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Prediction of frequency and intensity of use

The frequency of use (i.e., number of logins; see Fig. 5) was
predicted with an excellent accuracy of AUC=0.80 (CL:
0.75-0.85). The branching nodes show the mean number
of logins (first line in each node) and the absolute and
relative number of caregivers ending up in the branch
(second line in each node). The mean number of logins
across all parents (n=276) was 5. The decision rules can
be divided into decision paths that lead to very frequent
usage (more than 10 logins) and very little usage (maxi-
mum of two logins). Besides the number of support calls,
the symptoms of the child (ADHD and ODD symptoms),
and parental psychopathology, it emerged that sociode-
mographic variables of the child (gender) and caregiver
(age), as well as socioeconomic variables (e.g., afternoon/
evening childcare, marriage status) and parenting skills
(positive parenting) were meaningful predictors of care-
givers’ number of logins to the intervention. Above all,
the starting point of the tree is the number of support
calls, which affected parental utilization in terms of fre-
quency. However, even when less than two support calls
were realized, some further factors positively affected
the frequency of use: An above-average number of logins
(e.g. eleven logins) occurred if caregivers reported a score
below 2.0 for oppositional defiant disorder of the child
(ODD OPP), being married or in a partnership, avail-
ability of afternoon care, caregiver’s age>39 years, and a
score over 2.0 for ADHD symptoms. Other factors, such
as the referring HCP (psychiatrist or pediatrician), as
well as the type of intervention (WASH or WASH +SUP-
PORT), educational level, employment situation, and
special educational needs, were not significantly related
to the frequency of use.

The decision tree for the intensity of use (percentage of
completed tasks/videos) was also built with an excellent
AUC of 0.80 (CI: 0.75-0.85). Figure 6 displays the mean
percentage of completed tasks/videos (first number in
each node) and the absolute and relative number of care-
givers who achieved this completion rate (second line in
each node). Across all participating caregivers, the mean
percentage of completed tasks/videos was 32%. The best
predictor was the number of support calls received. The
decision tree splits the sample into two branches: The
caregivers who used all six support calls (the maximum
we offered) completed more tasks/videos than those
who used fewer support calls. However, some conditions
resulted in a higher rate of completed tasks/videos even
for caregivers using fewer than six support calls (e.g.,
caregiver age>47 years). In addition to the referral con-
text (referred by pediatrician or psychiatrist), sociodemo-
graphic (age) and socioeconomic (education) variables
of the caregiver, symptoms, and impairment of the child
(ADHD and ODD), and parenting skills (positive parent-
ing) added to the prediction of caregivers’ completion



