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Abstract

Background: Current clinical guidelines recommend parent management training (PMT) in the treatment of
attention-deficit/hyperactivity disorder (ADHD) and oppositional defiant disorder (ODD). However, (a) a lack of
supply and (b) structural barriers to attending and continuing face-to-face PMT restrict the access to this training.
The main purpose of this study is to investigate the efficacy of online PMT in decreasing ADHD symptoms and
oppositional behavior problems and to evaluate the effects of additional telephone-based support of the parents.

Methods: The target sample size is n = 495 children with suspected or even clinical diagnosis of ADHD and current
symptoms of ADHD or ODD. The study is based on a randomized three-arm parallel group design, in which the
effects of treatment as usual (TAU) are compared to TAU plus web-assisted self-help (TAU+WASH) and to TAU plus
web-assisted self-help and telephone-based support (TAU+WASH+SUPPORT).

Discussion: The results will provide important insights into the efficacy of web-assisted self-help for parents of
children with ADHD and the additional effects of telephone-based support.

Trial registration: German Clinical Trials Register (DRKS) DRKS00013456. January 3rd 2018.
World Health Organization Trial Registration Data Set: Universal Trial number (UTN) U1111–1205-6181. November
23rd 2017.

Keywords: Attention-deficit/hyperactivity disorder, Oppositional defiant disorder, Children, Web-based parent
management training self-help intervention, e-health

Background
Attention-deficit/hyperactivity disorder (ADHD) is one
of the most common mental disorders in childhood and
adolescence, with a worldwide prevalence of about 5%
[1]. Children with ADHD have an increased risk for op-
positional (oppositional defiant disorder, ODD),

aggressive and antisocial behavior (conduct disorder,
CD) problems, besides other comorbid conditions. There
is evidence supporting the efficacy of parent manage-
ment training (PMT) in the treatment of these behav-
iors. Meta-analyses found that PMT improves parenting
and reduces ADHD symptoms and conduct problems in
children with ADHD, as well as other externalizing
behavior problems [2, 3]. Moreover, recent guidelines
recommend behavior therapy (mainly PMT) as well as
pharmacotherapy in children with ADHD [4–6]. Over
the last few decades, the prevalence of pharmacotherapy
has increased significantly across most countries, includ-
ing Germany, although a downward trend has also
emerged in recent years (e.g. [7]). However, the
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provision of behavioral interventions in Germany is not
guaranteed, with strong regional variations. For example,
Gebhardt et al. (2008) [8] examined a sample of children
and adolescents with ADHD receiving pharmacotherapy,
drawn from a German health insurance company, and
found that only 19% had received PMT and 7% had re-
ceived family therapy.
Media-applied PMT may help to overcome this struc-

tural lack of therapeutic supply as well as the structural
barriers to attending and continuing face-to-face parent
training, such as time and work commitments [9].
Telephone-assisted self-help interventions have been
found to address some of these barriers and, further-
more, to be effective in the treatment of externalizing
behavior problems [10, 11] and to be superior to treat-
ment as usual [12]. Although studies have evaluated
internet-based treatments for patients with different dis-
orders [13], research on internet-based self-help for
caregivers of children with ADHD is rare. According to
a meta-analysis on self-help approaches for parents of
children with externalizing behavior disorders [11], two
studies on web-based training [14, 15] found small to
medium effects (Cohen’s d = 0.42 to 0.72). A Finnish
study on internet-based training with telephone counsel-
ing for parents of four-year-olds with externalizing be-
havior disorders found small effects (d = 0.35) [16].
Comparable effects between self-help programs based on
self-help books and internet-based self-help programs
were found, for example, in Australia [15] and Germany
[17–19]. Moreover, self-help was found to enhance the
effect of pharmacotherapy in a group of children with
ADHD [10]. Recently, Ghaderi et al. [20] found web-
based PMT to be as effective as face-to face PMT in
children with ODD/CD (including ADHD).
The primary objective of the current study is to assess

the efficacy of a newly developed web-assisted self-help
program (WASH) for parents of children with ADHD
aged 6–12 years. Specifically, the study assesses the effi-
cacy, in terms of reducing externalizing symptoms
(ADHD and ODD), of web-assisted parent self-help
(WASH) and of WASH combined with additional tele-
phone support (WASH+SUPPORT) compared to treat-
ment as usual (TAU). The main hypotheses are that (a)
WASH+ SUPPORT + TAU is more effective than WASH
alone, and (b) WASH+TAU is more effective than TAU.
Moreover, it is expected that face-to-face behavior therapy
(ESCAschool) is more effective than WASH+ SUPPORT.
In addition, the following research questions are ad-

dressed: (c) acceptance and utilization of WASH com-
pared to WASH+SUPPORT, (d) satisfaction of parents
and referring health care providers (HCP, i.e. pediatri-
cians or child and adolescent psychiatrists in their own
registered practices) with this intervention, (e) effects of
WASH and WASH+SUPPORT on comorbid mental

disorders, psychosocial impairment and quality of life of
the children as well as on parenting and parental stress,
and (f) effects on the utilization of health care services.
Furthermore, differential effects (moderators) and medi-
ators of treatment outcome (e.g. sociodemographic vari-
ables, parenting and parental stress) are investigated.

Methods/design
Participants
Nationwide, all pediatricians as well as child and adoles-
cent psychiatrists working in their own registered prac-
tices (n = 5015) are contacted, informed about the
project and asked to refer patients to the study. Referral
by HCPs takes place between December 2017 and Feb-
ruary 2020.
To be registered, families have to meet the following

inclusion criteria (as rated by the referring HCP): (i)
child age 6;0 to 12;11 years; (ii) a (suspected) diagnosis
of ADHD; (iii) current symptoms of ADHD or ODD;
and (iv) sufficient German language skills of parents
(main caregiver with a parenting role for the registered
child). Exclusion criteria are: (i) diagnosis of mental re-
tardation or autism spectrum disorder and (ii) indication
for inpatient treatment. Caregivers will give written con-
sent (see Appendices) to their HCP to provide personal
information to be contacted by the research team.
Participants registered this way (T0, see Fig. 1) receive

detailed information about the project (e.g. the technical
requirements). After the caregiver’s decision to provide
written consent (see Appendices), the inclusion criteria
concerning the child’s ADHD or ODD symptoms are
checked within the first diagnostic interview (T1). Efforts
will also be made to assess patients who drop out of the
study.

Study design
The trial design is described in Fig. 1. The different con-
ditions: web-assisted parent self-help (WASH), WASH
plus additional telephone support (WASH+SUPPORT)
and treatment as usual (TAU) are compared in a ran-
domized controlled three-arm parallel group design. Ap-
proximately n = 700 patients are screened for inclusion
and exclusion criteria by their HCPs nationwide (T0). If
the inclusion criteria are fulfilled within the pre-
assessment (T1, n = 495), participating families are ran-
domized to one of the three conditions and receive an
E-mail with the randomization result as soon as T1 is
completed, including the link to the intervention website
(WASH and WASH+SUPPORT). Their personal login
information is sent separately. If participants have not
logged into the website within 5 days, they receive an-
other E-mail, reminding them to use the website and
providing the login information again. Participants ran-
domized to the WASH+SUPPORT group are informed
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about the procedure during an initial telephone call (or
E-mail) and receive further telephone assistance (six calls
in the first 3 months after completion of T1). An interim
assessment (T2) takes place 3 months after the comple-
tion of T1, but not before the SUPPORT calls are com-
pleted. This makes it possible to record the course of the
effects more accurately and to analyze additional effects
of the duration of the intervention. The post-assessment
(T3, n = 396) takes place after a total of 6 months. In all
groups, follow-up (T4, n = 316) is performed 6 months
after completion of the post-assessment. During follow-
up (T3 to T4), a health cost diary is completed. Partici-
pating caregivers are asked to note every cost (i.e.
money, time, additional costs) in a paper-and-pencil
protocol. These data are collected during regular tele-
phone calls by research assistants and are transferred
into an online survey form.
Additionally, another non-randomized control group

of n = 80 children aged 6 to 12 years with an ADHD
diagnosis is enlisted from a currently running project,
ESCA-school [21]. ESCA-school is part of the research
network Evidence-based, Stepped Care of ADHD along
the life span (ESCA-life) funded by the German Ministry
of Education and Research. Participants receive 20 ses-
sions of face-to-face behavior therapy for a period of 6
months. The project has been operating nationwide
since January 2016.

Intervention
The web-assisted parent self-help (https://adhs.aok.de)
[22] addresses caregivers of children with ADHD symp-
toms or oppositional behavior problems. WASH is based
on an empirically evaluated treatment program for chil-
dren with ADHD symptoms and oppositional problem
behavior [23] and on a self-help book for parents [19,
24]. This concept has been proven to be effective for

families of children with ADHD or other externalizing
behavior problems in several studies, both in the form of
face-to-face intervention [25] and as telephone-based
self-help interventions [19, 26–30].
The structure of the online intervention is shown in

Fig. 2. In a matrix design, users are free to take an
interest-based approach through the available content of
the program. The intervention comprises the following
four modules: (1) Psychoeducation (“ADHD – What is
it?”), (2) Positive relationship with your child (3) Self-
care, (4) Solving behavioral problems. In the fourth
module, seven typically problematic situations in the
family are presented and users are guided through
video-supported examples in seven stages, step by step,
by analyzing their own situation with their child and
presenting effective methods of change. Caregivers are
instructed to use these interventions in everyday life and
to document their success within the website. The pro-
gram consists of tailored (i) text modules, depending on
previous (ii) interactive tasks in which users have to as-
sess, for example, their relationship with the child or
their own ability to consistently express their individual
family rules. Furthermore, (iii) videos and audio record-
ings are used to make the content easily accessible and
to present examples of best practice. Documentation
boxes and a personal area, “My Space”, (iv) help to sum
up individually relevant aspects and to simplify the adap-
tation of the WASH recommendations to individual sit-
uations. “My Space” serves the purpose of transferring
the online information to everyday life (i.e. printable
PDF documents analogous to the online tasks).
In the WASH plus SUPPORT group, a trained advisor

assists the caregiver with the ADHD parent training.
Telephone calls are arranged approximately every 2
weeks (maximum of six 20-min calls within 3 months),
during which the advisor discusses the experiences with

Fig. 1 Study design of the ADHD-WASH trial
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the program with the caregiver, solves implementation
problems and motivates the caregiver to continue his/
her work (improve intervention adherence). An individ-
ual list of problems (maximum of two) is rated in every
call.

Strategies to improve study adherence
Multiple strategies are applied to retain the families in the
study. Participants are given the offer to have the diagnos-
tic results passed on to their HCP. Following T3, families
can request information about additional services available
to them within the health care and/ or youth welfare sys-
tem. Participants in the control group (TAU) are provided
with analogue material corresponding to the web-based
PMT. As far as possible, personnel continuity is aimed at
for all assessments in order to create a comforting atmos-
phere. Families receive “thank-you” postcards after com-
pleting T2 and T3 to foster their willingness to participate
in the following assessment points.

Treatment Fidelity
Treatment fidelity in the study, especially in the
WASH+SUPPORT group, is assured by (i) a structured
and sound training of advisors (guidelines for SUP-
PORT), (ii) a structured protocol completed by thera-
pists after each session, and (iii) regular supervision of
the advisors by senior supervisors.

Measurements
Data are collected at several assessment points before
(T1) and after the intervention (T3 & T4) as well as dur-
ing the intervention (T2) (see Fig. 3). Each assessment
point consists of (i) a clinical interview with the

participating caregivers by telephone, as well as (ii) an
online survey using the software Lime Survey. At subse-
quent assessment points (T2 to T4), participants of the
intervention groups additionally assess their experience
of using the intervention and their satisfaction with it.
Further data are generated through (i) assessment by re-
ferring HCPs (T1 & T3), (ii) automatically generated
utilization data and (iii) caregiver protocols (health cost
diary) on the families’ health costs after the intervention.

Primary and secondary outcomes
Primary outcome – blinded clinician
The primary outcome is the externalizing symptomatol-
ogy in the blinded clinical assessment on German clinical
rating scales for ADHD and ODD/CD (Diagnose Checklist
für Aufmerksamkeitsdefizit−/ Hyperaktivitätsstörungen
(DCL-ADHS) and Diagnose Checklist für Störungen des
Sozialverhaltens (DCL-SSV) [31] based on a structured
telephone parent interview (ILF-EXTERNAL) [32]. The
blinding is achieved through a second rating of the elec-
tronically recorded telephone interview with caregivers.
Blinding includes group allocation (three groups) as well
as assessment time point (four assessment time points).
The externalizing symptoms include ADHD symptoms
(18 items) and symptoms of oppositional defiant disorder
and conduct disorder (13 items) according to ICD-10 and
DSM-5. The original interview guide (ILF-EXTERNAL)
was adjusted to the age group, i.e. items for adolescents
over 12 years of age were removed.

Secondary outcomes – caregiver
The caregiver completes an online survey consisting of
the German Symptom Checklist for ADHD

Fig. 2 Content and Modules of the ADHD-WASH Program
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(Fremdbeurteilungsbogen für Aufmerksamkeitsdefizit
−/Hyperaktivitätstörungen, FBB-ADHS) [31], which as-
sesses ADHD symptoms (18 items) and related impair-
ments (five items) as well as the German Symptom
Checklist for Oppositional Defiant / Conduct Disorder
(Fremdbeurteilungsbogen für Störungen des Sozialverhal-
tens, FBB-SSV) [31], which covers ODD symptoms
(eight items), disruptive mood dysregulation disorder
(DMDD) symptoms (three items), CD symptoms (six
items), characteristics of limited prosocial emotions (11
items), and the child’s impairment due to disruptive be-
havior problems (five items). The FBB-ADHS and FBB-
SSV both consider diagnostic criteria according to the
DSM-5 and ICD-10; internal consistency (Cronbach’s
Alpha) for the overall symptomology lies at .91, with a
range from .68 to .94 for the subscales [31]. A further
measure to assess a broad spectrum of emotional and
behavioral problems is the German version of the Child
Behavior Checklist for Ages 6–18 (CBCL/6–18R) [33,
34], which has shown satisfactory internal consistencies
(a > .70). The child’s quality of life is surveyed through
the KIDSCREEN-10 Index (10 items) [35], which has

demonstrated satisfactory internal consistency (a = .82).
Parenting-related measures comprise a German ques-
tionnaire for positive and negative parenting behavior
(Fragebogen zum positiven und negativen Erziehungsver-
halten, FPNE) (Cronbach’s Alpha = .91 or .80) to assess
functional and dysfunctional parenting practices [36]
and the Depression Anxiety Stress Scale (DASS; 42 items)
to measure parental psychopathology [37], which has
shown satisfactory internal consistency (a = .78). More-
over, at T2, T3 and T4, the participants in the interven-
tion groups are asked to report their impression of the
intervention through the User Experience Questionnaire
(UEQ, 26 items, Cronbach’s Alpha ranges from a = .73
to a = .89) [38] as well as their satisfaction with the pro-
gram using the adapted Client Satisfaction Questionnaire
(CSQ, 21 items) [39]. Participants who report not having
used the program receive questions regarding their non-
adherence.

Other outcomes
During the use of the intervention, log files from the con-
tent management system TYPO3 track the utilization of

Fig. 3 Schedule of enrolment, interventions, and assessments
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WASH (i.e. duration and frequency of use of the individ-
ual modules). Variables such as first login, last login, num-
ber of logins, total login time (in hours), time between
logins, number of videos started, number of videos com-
pleted, recorded progress etc. are extracted from the sys-
tem for each user (WASH and WASH+SUPPORT) at T2,
T3 and T4. Furthermore, a protocol of all SUPPORT calls
(adherence, content of the call, structure of the call etc.) is
completed by the advisor after each call (WASH+SUP-
PORT). Participants in the intervention groups (WASH
and WASH+SUPPORT) who have not used the interven-
tion are asked about the reasons for their non-adherence.
Caregivers who withdraw from the study early (drop-

outs) as well as those who miss out an entire assessment
point, are asked to report their reasons for withdrawal
or non-attendance and whether they are receiving add-
itional/ alternate provisions. Additionally, ADHD and
ODD symptomology are assessed globally (five items
from the FBB-SCREEN) [31].
To record the demand for and the cost of health ser-

vices, participants are led through a health cost diary
during the follow-up (for 6 months). Using a protocol of
possible costs, they document all treatment events and
costs possibly associated with the child’s disorder (for
health cost diary, see Becker et al. [40]) and for them-
selves. Through a combination of specifications and
free-text options, it is possible to record costs for health
insurance companies as well as private costs.
The following further data are collected from the

HCPs: Sociodemographic data about the family at T0
and satisfaction with the study/ intervention at T3 per
participant, and again after the last patient out at T4 of a
participating practice regarding the overall participation
from the HCP’s perspective. Additionally, the psycho-
social functional impairment of the child is assessed
within the clinical interview with caregivers and directly
in the online questionnaire (FBB-ADHS). The satisfac-
tion of referring HCPs is surveyed with a satisfaction
questionnaire for medical doctors [41].

Planned sample size and power calculations
It is assumed that a sample of n = 700 patients will be re-
cruited for the initial screening (T0). Based on previous
comparable projects, 70% of those in the initial screening
are expected to meet the inclusion criteria (T1), so that
about n = 495 patients will be included and randomized.
In online-based self-help studies [15, 16], effect sizes are
in the lower to medium range (mostly 0.30 ≤ d ≤ 0.70).
Telephone-assisted self-help for parents on the basis of
booklets has been found to have moderate effects (0.33 ≤
d ≤ 0.59) [10]. For a comparison of two active conditions
(WASH vs. WASH+SUPPORT), rather low to most mod-
erate effects are expected (d = 0.30). Therefore, in this
RCT study, the aim is to randomize n = 132 (ANCOVA,

α = 0.05 two-sided, β = 0.20, correlation pre-post 0.5, 29)
[42] participants per group. To compensate for drop-out
and cluster effects, an additional 20%, i.e. n = 495 (≈3 *
132 * 120%) are included (intention-to-treat set).

Strategies to achieve the target sample size
In order to achieve adequate participant enrolment, dif-
ferent strategies are applied: extension of recruiting
HCPs (additional inclusion of child and adolescent psy-
chiatrists, direct recruitment via telephone, events, web-
sites), supporting HCPs in enrolment by advertising in
different contexts (events, magazines, posters in waiting
rooms addressing caregivers directly).

Statistical analysis
The primary analysis is derived from the intention-to-
treat principle, i.e. all randomized patients are analyzed
according to their assigned arm, irrespective of whether
they refused or dropped out of this treatment or whether
other protocol violations occurred.
Linear mixed models for repeated measures (MMRMs)

with the fixed effects baseline, group, time, group*time as
well as age, sex and symptom severity (at baseline) are fit-
ted (with heterogeneous first-order autoregressive (ARH1)
structured variance-covariance matrix over time). The
intervention groups are compared by contrasts of mar-
ginal means, where the familywise (type I) error is con-
trolled by sequentially conditional rejection (i.e. closed
testing). Only patients without valid baseline values are ex-
cluded from this analysis. Cluster effects (due to practice,
health care provider - HCP) are explored. The influence
of missing values is investigated by multiple imputation,
particularly those representing missing-not-at-random
(MNAR) patterns, where imputation datasets are post-
processed by multiplication with factors and addition of
offsets (tipping point analysis). The analysis of the partici-
pants observed and treated essentially according to the
examination plan (per protocol set) is secondary.
The WASH+SUPPORT group and the ESCA-school

control group are made comparable to each other
(quasi-randomization) by the use of propensity score
methods (e.g. by considering age, gender and symptom
severity) and differences are analyzed accordingly. The
outcome measures of the two studies coincide (symp-
toms, functional impairment and quality of life).
The moderator analyses refer to characteristics of the

parents (e.g. level of education, socioeconomic status,
age, psychological stress), characteristics of the family
(e.g. family burden, family status) and characteristics of
the child (e.g. age, gender, severity of ADHD symptoms,
comorbid symptoms). As potential mediators for the ef-
fect of the ADHD parent training on the symptoms of
the child, the intensity of use of the intervention and the
change in parenting behavior are investigated.
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Patient registration and randomization
Patients have to be registered through an HCP nation-
wide. Participants are assigned to one of three conditions
(directly after completion of T1 and after providing in-
formed consent) by a 24/7 Internet service (ALEA, For-
msVision BV, Abcoude, NL) that considers (i) gender
(female/male) (ii) age (6–9 years or 10–12 years), and
(iii) regional factor (rural/urban). The result of the
randomization (including further instructions) is sent to
the family by e-mail. The randomization is carried out
by a member of the research project using the Internet
service maintained by the Institute of Medical Statistics
and Bioinformatics (IMSB), University of Cologne.

Data protection
Data are entered into and processed confidentially
within the protected and highly secure IT system of the
University Hospital Cologne. Moreover, access to the
project database is restricted to authorized personnel of
the research group only. Data security is ensured by
pseudonymization, i.e. personal data (name, contact de-
tails, etc.) are saved separately from the actual scientific
data (assessments etc.). These two databases are linked
only via a password-protected table of identification
numbers (ID).

Stopping rules
A withdrawal of informed consent of parents/guardians
following successful inclusion of a participant/ family
(T1 completed) results in an early study termination and
is rated as a dropout. If the research team is unable to
contact a participating family through all available con-
tact information (telephone, E-mail or post), further at-
tempts are undertaken at each subsequent assessment
point. There is no stopping rule in this case. If, during
the course of participation in the study, there is a need
for inpatient treatment of the child, the caregiver may
continue to use the allocated intervention.

Legal and ethical foundations
Prior to the start of the recruitment, all relevant docu-
ments have been submitted to and accepted by the ethics
committee of the University of Cologne. All constitutive
changes to the study protocol have to be reported. Partici-
pants have to be informed about necessary changes in the
study conditions. Participants are informed verbally and
receive information sheets about the scope and the rele-
vance of the study as well as the manner of data collection
and processing. All participants can clarify questions
about the study with research staff members. Provision of
assent and informed consent by either the parents or
guardians is necessary for study participation.

Risk-benefit considerations
Participation in the study does not interfere with the
treatment autonomy of the referring pediatrician. For
participating children, there is no limitation on other
treatment options or changes during study participation
(e.g. pharmacotherapy, psychotherapy).
The efficacy of analogue guided self-help interventions

(e.g. booklets) for parents of children with similar behav-
ioral difficulties has been confirmed in several studies.
The control group (TAU) receives the analogue self-help
material intervention 6 months after the beginning of
intervention period. There are no known risks involved
in the guided self-help intervention.
Patients might be able to draw direct personal benefit

from participation in the study (e.g. through a more in-
tensive support) and future patients might benefit
through the provision of an evaluated online self-help
intervention, especially in geographical regions with a
lack of therapeutic supply.
All risks considered, the benefits of the study exceed

any possible risks.

Discussion
Clinical guidelines recommend parent management
training in the treatment of children with ADHD. How-
ever, the evidence regarding the efficacy of web-based
self-help for parents in the treatment of children and ad-
olescents with ADHD is limited. The project assesses
the acceptability and efficacy of web-based self-help with
or without additional telephone support and investigates
whether web-based self-help can improve the routine
treatment of children with ADHD or suspected ADHD.
The results of ADHD-WASH will lead to a better under-
standing of the direct, short-term and long-term success
parameters and also of moderators and mediating mech-
anisms of action. The impact on health services and
costs estimated for a period of 6 months after the end of
the intervention will be analyzed. The non-randomized
comparison with individual face-to-face behavior therapy
may provide evidence for the efficacy and cost-
effectiveness of this intervention compared to face-to-
face therapy.
Moderator analyses can provide information on char-

acteristics of parents, family or child, and on acceptance
and use of web-assisted self-help, which affect primary
and secondary success parameters. Thus, approaches for
a target group-specific intervention of the intervention
can be gained. The web-based self-help without further
support or advice would be immediately feasible nation-
wide. If telephone assistance proves to be helpful and
cost-effective, it could mitigate the blatant lack of psy-
chotherapeutic care for children with ADHD, which the
German health system needs to deal with.
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