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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 symptoms, 
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.
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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 

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 (T0) 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 

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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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: α = 0.92; ODD symptoms: α = 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 α = 0.95, subscales Cronbach’s α = 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 αpositive = 0.86; Cron-
bach’s αnegative = 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 (α = 0.78). Acceptance was 
defined according to the literature as follows: At T2, care-
givers were asked (a) whether they had used the program 

Fig. 1 Structure of the WASH Parent Management Training (http://www.adhs.aok.de)

 

http://www.adhs.aok.de
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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 (i.e., 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 

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 (n = 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 (n = 147) and 
cases with missing values at T1 (n = 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).

Table 1 Number of Tasks, Videos, and Audios in WASH per 
Module, Situation, and Total
Module / 
Situation

Content Inter-
active 
Tasks

Videos/ 
Audios

Total 
(100%)

Module 1 Solving behavioural 
problems

288 46 334

   Situation 1    Temper tantrum 50 8 58
   Situation 2    Homework 42 7 49
   Situation 3    Chaos in the child’s 

room
34 6 40

   Situation 4    Constant interruption 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 

with your child
10 8 18

Module 3 Self-Care 21 5 26
Module 4 ADHD-What is it? 7 (4) 11
Module 1–4 Total Utilization 326 59 385

Fig. 2 CONSORT participant flow
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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).

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 response 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 
(rintensity=0.39, p ≤ .001; rfrequency=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.

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 (CI: 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% (n = 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.
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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 (CI: 
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 Ta
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rate of tasks/videos. However, the type of intervention 
(WASH or WASH + SUPPORT), employment situation, 
and other socioeconomic factors (e.g., single-parent sta-
tus, number of people per household, afternoon child-
care) or special educational needs, were not significantly 
related to the intensity of use.

For all analyses, the comparison using alternative back-
ward stepwise regression analyses resulted in a better 
performance of the CART algorithm (AUC values).

Discussion
To the best of our knowledge, the present study is the 
first to systematically investigate and describe factors 
of parental acceptance and utilization in the context 

Fig. 4 Decision tree predicting a return to the intervention after initial login. Notes. For each node, the first line shows the percentage of our sample 
(n = 276) that ends up in the leaf, followed by the information whether caregivers returned to the intervention after initial login (yes) or not (no) and the 
third line indicating that the respective rate is in relation to the sample. The color of leaf indicates the majority of cases in this leaf (paths) returned (green) 
or did not return (blue); ADHD = ADHD Overall Symptomatology, ODD OPP = Oppositional Defiant Disorder, Oppositional Subscale; ODD PSB = Opposi-
tional Defiant Disorder, Prosocial Behavior; DASS = Parental Psychopathology (Depression, Anxiety, Stress), Pos. Parenting = Positive Scale

 

Fig. 3 Decision tree predicting initial uptake of the WASH intervention. Notes. For each node, the first line shows the percentage of our sample (n = 276) 
that ends up in the leaf, followed by the information whether the intervention was initially taken up (yes) or not (no) and the third line indicating the 
respective rate in relation to the sample. The color of leaf indicates that the majority of cases in this leaf (paths) has taken up (green) or has not taken up 
(blue); ADHD = ADHD Overall Symptomatology
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Fig. 6 Decision tree predicting the intensity of use (completed tasks/ videos, %). Notes. For each node, the first line shows the mean intensity of utilization 
(%). In the second line, the number of cases and percentage of the complete sample (n = 276) that ends up in the branch, is displayed. ADHD = ADHD 
Overall Symptomatology; ODD PSB = Oppositional Defiant Disorder, Prosocial Behavior; Pos. Parenting = PNPQ, Positive Scale

 

Fig. 5 Decision tree predicting the frequency of use (number of logins, n). Notes. For each node, the first line shows the mean numbers of logins. In 
the second line, the number of cases and percentage of the complete sample (n = 276) that ends up in the branch is displayed. ADHD = ADHD Overall 
Symptomatology; ODD OPP = Oppositional Defiant Disorder, Oppositional Subscale; DASS = Parental Psychopathology (Depression, Anxiety, Stress), Pos. 
Parenting = PNPQ, Positive Scale
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of web-assisted self-help interventions for parents of 
children with ADHD. Our results demonstrate that (1) 
acceptance of WASH is high, both according to objec-
tively collected data and self-report, and (2) the addi-
tional support calls as well as child- and caregiver-related 
psychopathology and positive parenting are the main 
predictors of acceptance and utilization. Unfortunately, 
like previous research, we were not able to include the 
underserviced target group of caregivers in less served 
regions, with less educational background and families 
with less access to evidence based ADHD treatment. Our 
sample has a rather high socioeconomic status, which 
should be considered in the following discussion and 
especially regarding the generalizability of the results.

Our data reveal that WASH is well accepted for both 
active intervention groups (with and without telephone 
support), as documented both by objective measures 
(uptake rate and return rate: from 70 to 85%) and sub-
jective measures (self-report: 90–95%). The uptake rate 
was comparable to the rate of 76.4% (i.e., attending at 
least one session) reported in the Chicago Parent Pro-
gram, a face-to-face parent training program for families 
from low-income urban communities [19]. Our results fit 
well with other web-based treatments, such as the ezPar-
ent program to prevent child behavior problems in pre-
schoolers, in which only a third of the participants who 
signed up, from a low-income population, failed to attend 
any sessions [13]. In fact, in the present study, only 15% 
of participants did not log in to the WASH program at 
all, indicating that acceptance in our sample was higher 
than that in the ezParent program. These good accep-
tance rates may be attributable to the advantages of 
online interventions: WASH is available 24/7 and can 
be easily accessed through a smartphone, tablet, or lap-
top and from anywhere with internet access. Previous 
analyses have likewise indicated a preference for online 
treatment for caregivers of children with anxiety and 
depression [18]. Flexibility in parent training, as a key 
element of acceptance, was also reported by Tarver and 
colleagues in qualitative analyses of an ADHD self-help 
program [54]. It has to be taken into account, that the 
ezParent program is an intervention addressing families 
of cultural diversity and with particular needs. There-
fore, comparisons of the results should be interpreted 
with caution. Regarding the initial login (uptake), using 
CART, we were able to correctly predict acceptance for 
about 74% of cases, which is considered acceptable [50]. 
The prediction of the return rate showed an even better 
performance, with 84% correct predictions. It has been 
expected that online interventions such as WASH may 
primarily be accessed by those in less well-served supply 
situations such as rural areas. However, our results did 
not support this assumption: For both initial uptake and 
return, ADHD/ODD symptoms of the child, caregiver 

psychopathology (depression, anxiety, and stress), and 
parenting style were important predictors. The most 
important predictor of return was the number of support 
calls, with a higher number of calls increasing the proba-
bility of return, in line with earlier research findings [22]. 
For a small group of caregivers, a very high level of self-
reported positive parenting predicted non-acceptance in 
terms of no initial uptake. This predictor was also found 
in the decision paths for the return rates, indicating that 
caregivers with high levels of positive parenting (com-
bined regarding return rate with less than two support 
calls and higher levels of ADHD) might not expect the 
program to be helpful for them. Moreover, even when 
they do accept the intervention, they tend to use it less in 
terms of frequency and intensity (cf. Figs. 5 and 6), sup-
porting the hypothesis that the intervention is not very 
promising in this population.

Overall, research on acceptance has yielded divergent 
findings to date, which might be explained by the very 
different operationalizations of the term acceptance 
itself. Indeed, many research groups interpret it more in 
the sense of satisfaction with an intervention, rendering 
it difficult to compare the research findings on (online) 
PMT acceptance. For instance, a recent study examin-
ing behavioral parent training (BPT) with additional 
child-therapist support reported high acceptance based 
on caregivers’ satisfaction (e.g. “The length of the treat-
ment program met my expectations and the needs of my 
family”), which caregivers self-rated with mean scores 
between 3.8 and 4.9 on a five-point Likert scale [55]. 
Generally speaking, there does not yet appear to be any 
agreed-upon best practice when it comes to evaluat-
ing patient/ user acceptance in the context of internet-/
mobile-based health interventions [56]. Future research 
should assess acceptance based on theoretical models 
such as the well-established Unified Theory of Accep-
tance and Use of Technology [57], which is often reported 
as both theory-based and as empirically proven for the 
evaluation of acceptance (in technology) and focuses on 
aspects such as attitudes towards the technology, self-
efficacy (health- and technology-related), and perceived 
barriers (such as security barriers).

Regarding the utilization of WASH, an average fre-
quency of five logins (out of six recommended sessions) 
was found, which can be described as an 83.3% atten-
dance rate. A study analyzing a comparable training pro-
gram for parents of children with ADHD, provided either 
face-to-face or online, reported a mean of 80% session 
attendance/ completion, which the authors described 
as “high”, and a t-test indicated no significant group dif-
ferences between the online and the face-to-face condi-
tion [20]. On the other hand, the utilization in terms of 
completed tasks/videos in the present study is rather low 
(average of 31.7%). However, participants of WASH were 
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free to choose how they engaged with the program (in 
terms of logins and which tasks/videos they completed) 
and a 100% completion rate was not expected due to the 
modular architecture of the website, allowing parents to 
only use the tasks/videos they perceived as relevant to 
them. A systematic review on the use of technology and 
digital delivery methods of parent management training 
reported a content completion rate ranging from 41.7 to 
99.2% [58].

The decision tree models for utilization of WASH were 
able to correctly predict for 80% how often (number of 
logins) and how intensively (number of completed tasks/
videos) the intervention was used. In these analyses, tele-
phone-based support was the most important predictive 
variable for both utilization parameters. The influence of 
the number of support calls is more relevant than simply 
the offer of support (in one intervention group), as this 
variable had the same likelihood of becoming a predictor 
in the CART models but was not included. These find-
ings are in line with previous research in smaller samples 
[26]. With comparably little support (at least two sup-
port calls), the frequency of use increased significantly, 
whereas more intensive support (six support calls) led to 
an improvement in intensity of use. However, when dis-
cussing the relevance of this variable, it is necessary to 
consider further variables found in the decision paths. 
As the efficacy of a treatment depends on its actual use, 
and the mere attendance of an intervention does not 
ensure positive intervention outcomes [17, 59], addi-
tional therapeutic support is necessary to enhance utili-
zation. Moreover, the results provide initial indications 
that a differentiated consideration of different utilization 
parameters certainly appears to be useful. Some variables 
are related to both parameters, as a higher age of the user 
of an online intervention was found to be associated with 
more frequent and more intensive utilization, thus con-
firming previous research findings of a meta-analysis on 
different interventions [21]. This seems surprising, and 
contradicts previous findings on caregivers’ engagement 
in an internet-based health intervention (addressing a 
child’s asthma), in which younger caregivers were found 
to log in more often [60].

Some variables, however, were exclusively relevant for 
either frequency or intensity of use: The presence of sib-
lings in the same household is one factor that may pre-
vent caregivers from using web-based interventions [54]. 
Using CART, we were able to show that the number of 
persons per household did affect caregivers’ frequency 
of use (but not the intensity). It is important to note that 
expected factors such as being in a partnership/ mar-
ried, and in line with previous research [26], availability 
of afternoon childcare, were predictively associated with 
more frequent logins, indicating that the intervention 
may have been more easily accessible for these families. 

Exclusively (for the group of caregivers aged below 47 
years), educational attainment was found to predict the 
intensity of use, insofar as caregivers with an especially 
high educational status used the intervention more.

Limitations
In terms of the findings mentioned above, it is important 
to note that the socioeconomic status of our sample was 
rather high, and the distribution of social parameters was 
skewed. In line with a previous study examining the role 
of parental engagement in a parenting program aimed at 
reducing risk factors of child depression and anxiety [61], 
we reached a mainly female, middle-aged, educationally 
highly qualified sample. This will primarily be an effect of 
the referral context (clinical utilization sample assigned 
by practicing psychiatrists or pediatricians), with the 
attractiveness of WASH for a selective sample only being 
a secondary factor in this regard.

The WASH study was able to make an important 
contribution to the empirical evaluation of factors of 
acceptability and utilization of web-assisted self-help. A 
strength of this analysis is the automatic data tracking, 
which enabled objective information on the acceptance 
and usage of the website. However, the tracking of utili-
zation did not allow for any statements about the order 
of usage. Future studies should thus endeavor to record 
the utilization of modules in chronological order, in 
order not only to explain the general effectiveness but 
also to specify which contents of cognitive behavioral 
web-assisted self-help in ADHD parent management 
training are effective. Furthermore, we cannot guaran-
tee that users actually engaged with the content rather 
than merely “clicking through” the intervention, as we 
did not conduct knowledge quizzes to prove caregivers’ 
engagement.

Using the method of CART analysis, we were certainly 
able to follow an inductive approach and consider diverse 
predictive variables for the utilization of WASH and how 
they are related to each other, instead of investigating 
pre-selected predictors. A visual comparison of the two 
decision trees (frequency and intensity of use) reveals dif-
ferences that might hint at multiple ideas for optimizing 
the intervention, but should not be over-interpreted due 
to the limited power of the sample.

In conclusion, it seems advisable to include different 
parameters, as there are clear differences between objec-
tive and subjective measurements, indicating that an 
under- or overestimation of acceptance (and potentially 
utilization as well) occurs when approaches exclusively 
use subjective measures. Moreover, we were not able to 
include information on why caregivers did not use the 
intervention due to missing data; causes of non-accep-
tance and factors of drop-out should be considered in 
future research. Further research is needed to assess the 
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efficacy of specific content and individual modules of the 
intervention and to further illuminate the important role 
of the support calls, especially regarding the intensity 
or frequency of support. The decision tree findings pro-
vide a useful contribution to the discussion of whether, 
and for whom, web-assisted self-help interventions can 
be helpful. Our results clearly underline the need for tar-
geted recommendations oriented to specific criteria (e.g., 
with the help of decision tree findings), and highlight 
that support from a specialist who provides individual 
guidance throughout the intervention (main predictor) 
is especially important when attending web-based train-
ing, and renders the actual utilization of the intervention 
more likely.
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