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Understanding how to design engaging unguided digital health interventions is key in our ability to utilize digital
tools to improve access to care. Therapeutic persuasiveness (TP) is a design concept that relates to how the digital
intervention features as a whole should be designed to encourage users to make positive changes in their lives,

- while reducing the experienced effort required from them to engage in these activities. In our previous work, we
Digital . . . . . s . . .
Parent training examined the user traffic of publicly available programs, finding programs' TP quality to be a reliable, robust,
Unguided and stable predictor of real-world usage; however, these findings have not been subject to experimental
manipulation in a controlled trial. The current study examined the impact of TP quality in digital parent training
programs (DPTs) aimed at treating child's behavior problems. We conducted a pilot randomized controlled trial
comparing two interventions that utilize the same evidence-based content of established DPTs, but that differ in
terms of the quality of TP (standard: DPT-STD; enhanced: DPT-TP). Altogether, parents from 88 families who
have a child with behavior problems were enrolled in the study. Compared to DPT-STD (n = 43), participants
allocated to DPT-TP (n = 45) used the program significantly more (ps < 0.001; Cohen's d; = 0.91-2.22). In terms
of program completion, 68.9 % of DPT-TP participants completed it compared to 27.9 % of DPT-STD partici-
pants. Significant differences between the interventions were also found in reported improvements in child
behavior problems favoring DPT-TP (ps < 0.05; Cohen's d; = 0.43-0.54). The results point to the importance of
adequate product design and the utilization of conceptual frameworks in order to improve user engagement
challenges.

1. Introduction that user adherence (Kelders et al., 2012), positive behavior change

(Hamari et al., 2014), and program efficacy (Webb et al., 2010) can be

One of the main recognizable challenges in the digital health in-
terventions field is that users poorly adhere to digital programs in their
unguided format, without added human-support (e.g., (Baumel et al.,
2019a; Fleming et al., 2018)). Aiming to address this challenge, over the
years, more attention has been given to how mechanisms of action re-
flected in the software's functions impact program usage, program
completion, and the intervention's effectiveness (e.g., (Perski et al.,
2016; Ritterband et al., 2009; Graham et al., 2019)). Systematic reviews
examining the characteristics of digital interventions have suggested

increased by embedding a persuasive system design focused on the
incorporation of behavior change techniques. For brevity, we refer to
this design approach as therapeutic persuasiveness (Baumel et al.,
2017a).

1.1. Therapeutic persuasiveness

We coined the term ‘therapeutic persuasiveness’ while developing
Enlight, a suite of eHealth quality rating scales that was created based on
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a rigorous systematic review of available eHealth quality criteria (Bau-
mel et al., 2017a). Therapeutic persuasiveness refers to how the features
of a digital program, taken together, are designed to encourage users to
make positive changes in their lives. This stands in contrast to persuasive
system design that might be targeted at achieving goals not necessarily
beneficial to the person behind the user. We identified several criteria
that define a therapeutically persuasive program. The main such criteria
are call to action, monitoring, ongoing feedback, and program adapta-
tion based on user state and goal achievements (Baumel et al., 2017a)
(see Fig. 1 for a conceptual model of therapeutic persuasiveness).

Let us take, for example, the goal of helping parents to increase the
number of positive interactions they foster with their child. From the
standpoint of a traditional digital program, the main focus would be on
providing psychoeducation and suggestions to increase the occurrence
of positive interactions. From a therapeutic persuasiveness standpoint,
however, the intervention designer should also strive to reach parents in
their daily environment and make the notion of positive interactions
salient in their mind above competing activities. This could be done by
triggering parents at the right time to inspire them, monitoring the
positive interactions with which they are engaged, and providing par-
ents with appropriate acknowledgment and feedback based on their
state (Baumel and Muench, 2021; Baumel and Faber, 2017).

From the perspective of behavior change theories, the absence of
these features cannot ideally support users' self-management of desired
and undesired behaviors, or their ability to respond to areas of difficulty
that they may encounter during the therapeutic process (e.g., (Abraham
and Michie, 2008; Doshi et al., 2003)). Congruent with these studies,
meta-analyses have found that interventions that include self-
monitoring components in conjunction with other components (e.g.,
feedback) have been significantly more effective (Dombrowski et al.,
2012; Michie et al., 2009). Conceptually, programs with a higher quality
of therapeutic persuasiveness should therefore be utilized to a greater
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trained reviewers who examine the product (Baumel et al., 2017a).
Programs' usage metrics were gathered based on a dataset of anony-
mized logs from consenting users, simultaneously comparing user traffic
between 30 (Microsoft Internet Explorer add-on) and 70 (SimilarWeb
Pro panel) different eHealth interventions. The incorporation of thera-
peutic persuasiveness within the software functions was found to be the
most robust and stable predictor of program usage, explaining 11 % to
42 % of the variance in program usage in the regression models (Baumel
and Yom-Tov, 2018; Baumel and Kane, 2018). We also found that re-
searchers can learn how to reliably evaluate the therapeutic persua-
siveness quality of a program, achieving high inter-rater reliability rates
(>0.85; (Baumel et al., 2017a)). This finding presents the transparency
of this conceptual mechanism of action, which, if deemed relevant,
could be useful for scholars worldwide.

Overall, past findings imply that enhancing the quality of therapeutic
persuasiveness as a mechanism of action in unguided interventions may
increase the intervention's acceptability and efficacy. Pilot testing
whether this causal relationship exists was the focus of the current study.

1.2. The targeted intervention

This study focused on a digital parent training program (DPT) aimed
at treating child behavior problems. This targeted intervention repre-
sents a classic case study for several reasons.

(a) It involves a common public mental health problem. Child
behavior problems are among the most prevalent types of child-
hood mental health problems (Egger and Angold, 2006; Keenan
et al.,, 2007). When left untreated, behavior problems impose
significant social, emotional, and economic costs, and place a
burden on individuals, families, and societies (Raaijmakers et al.,
2011).

extent and deemed more effective. (b) Parent training aimed at treating child behavior problems is

In correspondence with these ideas, our team examined whether the required in an unguided digital form to address the need for
quality of unguided eHealth interventions could predict the product's increased access to care (e.g., (Owens et al., 2002; Kazak et al.,
real-world usage, using the Enlight suite of quality ratings (usability, 2010)).
visual design, user engagement, content, therapeutic persuasiveness, (c) Parents poorly adhere to DPTs in their unguided form (Dadds
therapeutic alliance), each comprised of several criteria that are rated by et al., 2019; Day and Sanders, 2018). For example, in an RCT of a

Call to Action
Making relevant goals
salient in person’s —_—
environment at the right e

time through triggering.

Monitoring of

Ongoing Feedback
Embedding feedback with
salient, accurate, and
appropriate information
regarding the person’s
state.

Therapeutic Activities
Using step-by-step brief
questionnaire that mimic
the ways in which the
person is expected to
embed activities in daily

Adaptation to
Person State

living.

Changing goals, providing
graded tasks, suggesting
additional content, or
modifying program phases

— based on user’s state
and progress.

Fig. 1. An illustration of therapeutic persuasiveness conceptual model. The intervention program is divided into 1-X phases, each with clear objectives related to the
person's life. At each point of time the program helps the person achieve these objectives using the features above. These features are meant to optimize the effort

required to change and support user's accountability during the change process.
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DPT, Day and Sanders showed that a completely unguided DPT
resulted in poor module completion rates, compared to a human-
supported condition of the same program (median module
completion of 2 and 7, respectively) (Day and Sanders, 2018).
There is a question as to whether enhancing the therapeutic
persuasiveness quality of unguided DPTs could increase program
completion rates as well.

1.3. The current study

This study employed a pilot, randomized controlled trial, to compare
two interventions that utilize the same evidence-based content of
established DPTs, but that differ in the quality of therapeutic persua-
siveness. Comparing two active interventions enables us to preliminarily
examine the causal link between this conceptual mechanism of action
(embedded in the program prior to allocation) and beneficial outcomes.

Specifically, the main aims of this pilot study were to evaluate the
impact of therapeutic persuasiveness on program usage and completion,
and on the efficacy of a DPT for early onset of child behavior problems.
We hypothesized that compared to parents who receive DPT-STD, par-
ents who receive DPT-TP will exhibit higher metrics of program usage
and report greater improvements in child behavior problems and
parenting related variables, as measured in beneficial change between
pre- and post-intervention.

2. Methods

The pilot study design was a two-arm parallel group randomized
controlled trial with repeated measures. It consisted of two active
intervention conditions. Randomization and trial procedures were car-
ried out in accordance with recommended guidelines (e.g., (Higgins
et al., 2011); ClinicalTrial.gov registry number: NCT05344885). In this
paper we report the differences between the two interventions in usage
and outcomes, as measured between pre- and post-intervention time (10
weeks from baseline). An oral presentation on this topic was conducted
at ISRII-11th conference.

2.1. Participants and recruitment procedure

The study protocol was approved by the institutional review board of
University of Haifa (approval number: 058/22).

2.1.1. Eligibility

Parents were eligible to participate if they reported: (a) having a
child between the ages of 3 and 7 with (b) high levels of behavior
problems based on the ECBI subscales (ECBI Problem >15 & ECBI In-
tensity >132; (Burns and Patterson, 2001)); (c) having access to a
smartphone device with cellular and Internet connection. Parents were
excluded if they reported that: (a) their child is in regular contact with a
professional or taking medications aimed at treating behavioral or
emotional problems; (b) they are currently accessing parenting support
elsewhere; or that (c) their child has been diagnosed with an intellectual
disability or developmental delay. Parents not eligible to participate
were referred to local services.

2.1.2. Recruitment procedure

Parents were recruited from May 1, 2022 to July 7, 2022 through a
Facebook advertising campaign, relevant social media parenting groups,
and digital banners shared through WhatsApp. Interested parents were
directed to the project website, which offered basic information about
the study. Parents who left their contact details received an email with a
link to a brief eligibility screener consisting of the exclusion criteria and
items concerning their child's behaviors. Items were drawn from the
Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition
(DSM-V) criteria for oppositional defiant disorder, and parents who
marked concerns for at least 4 behaviors were deemed as preliminary
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eligible. Screening, interest, and parents' understanding of the terms of
the study were then confirmed by a research assistant in a phone call.
Prospective participants were then directed to a web-based informed
consent form. Once consent was obtained, they completed the baseline
assessment battery. Eligible participants then received login credentials
(a text message to their cellphone and an email to their email address
that they had to use in order to successfully login). Parents were
randomly assigned (using a computer-generated randomization pro-
cedure) to one of two conditions (1:1) - stratified for child gender - by
an independent researcher who was blind to their assessments.

2.2. Overview of interventions

The parent training strategy for improving child behavior problems
and associated dispositions leans on the notion that parenting practices
play a significant role in directing children toward both appropriate and
non-appropriate behaviors (Holden, 2014; McMahon and Forehand,
2005). The program protocol incorporates common components of
evidence-based parent training programs and DPTs for child disruptive
behaviors (e.g., (Baumel et al., 2017b; Sanders et al., 2012; Sourander
et al., 2016)). Both parents are encouraged to participate, and one is
assigned as the leader who oversees making sure they both adhere to the
program. The protocol includes seven modules recommended to be
completed within a nine-week period; each module discusses a specific
theme: (1) introduction to parent training; (2) positive interactions and
quality time; (3) parental emotion regulation; (4) effective routines and
clear ground rules; (5) recognizing positive behaviors/ignoring minor
negative behaviors; (6) overcoming disobedience; and (7) mindful
parenting and conversation between partners.

Interventions are delivered through MindTools, an open-source
eHealth platform that was originally developed under the name Ser-
afin by Prof. Havar Brendryen from The University of Oslo. The platform
was adapted and further upgraded by the leading author (AB) and is
available on GitHub (MindTools Israeli Upgraded Version of Serafin, n.d.).
Intervention content is designed and created in the content management
system, which enables the provision of web-based content, text and
WhatsApp messaging, and emails. All content components can be
delivered based on logic-driven rules (if-then statements; see Fig. 2).

Standard DPT (DPT-STD).

The DPT-STD comprises seven 10- to 25-minute e-learning modules,
each corresponding to one of the themes mentioned above. Each mod-
ule's content includes videos, pictures, and texts guiding the parent
through the training process, and interactive features — such as multiple-
choice questions with direct feedback, and answers to frequently asked
questions. At the end of each module recommendations for practicing
the skills are presented. Additional features include downloadable ma-
terials, the ability to view past modules, and reminders being sent to
parents who do not login to the platform for two weeks.

DPT with enhanced Therapeutic Persuasiveness quality (DPT-TP).

The DPT-TP includes all the ingredients of DPT-STD, but with
additional features that correspond to the conceptual model of thera-
peutic persuasiveness. Each theme/module in the program comprises
the learning phase described above followed by a 1-2 week focusing
phase. The focusing phases were designed to help the desired therapeutic
activities become salient in the parent's mind and to help the parent
acquire skills in a non-judgmental manner, while avoiding the burden
and potential failures that may be associated with the idea of “training”.
Accordingly, the program utilizes the following features:

(1) Call to action: Parents receive timely triggers (with tips or moti-
vating notes) via text messages that are related to the specific
goals and therapeutic activities of the modules they have
completed. Triggers drew on accepted paradigms for the tailoring
and adaptation of digital triggers (for a review see (Muench and
Baumel, 2017)).
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Fig. 2. An example of the system's admin user interface. Within each arrow, a condition can be created, which determines whether a certain node will be deployed.
Blue arrows are between web pages/notifications that the participants view and interact with; grey arrows are back-end processes.

(2) Monitoring and ongoing feedback: Specific practices related to
the therapeutic activities/skills that were being taught are
documented within the system using a brief daily report that
included no more than seven logic-driven multiple-choice ques-
tions and take less than two minutes to complete (see Fig. 3).

These questions ask about parental practices, that the parents
were required to focus on during the day, based on a step-by-step
script. This was meant to help the parent effortlessly implement
the new way of thinking during their interactions with their child
(Baumel and Muench, 2021). The program offers nonjudgmental
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Fig. 3. Mobile screenshot samples of a daily brief monitoring questionnaire (left screen) and personalized daily positive feedback (right screen; texts are in Hebrew).
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feedback and recognizes desirable achievements (Badami et al.,
2011).

(3) Adaptation to user state: In the end of the first module (intro-
duction) parents were asked to report about the current state at
home and this was used to recommend them as to whether to
complete three learning modules which were not deemed oblig-
atory: positive interactions, emotion regulation, and effective
routines. (That is, parents who reported to have many positive
interactions with their child were not recommended to complete
the corresponding phases). During the focusing phases parents'
reports on their daily activities were used to acknowledge their
success, to suggest additional actions or information, or to
advance them to the next phase. Effort related to desired thera-
peutic activities was adapted based on graded tasks. For example,
when parents learned how to overcome disobedience (module 6),
they were guided to choose one specific behavior problem they
would like to focus on first.

Therapeutic persuasiveness fidelity.

We reviewed all new content found exclusively in the DPT-TP
focusing phase (e.g., through tips or new suggestions) and incorpo-
rated them into the DPT-STD eLearning modules, ensuring content
consistency across both interventions. Using the Enlight quality expert
rating scale, we evaluated both programs. The DPT-STD design received
a TP score of 2.1, which is close to “poor”, while DPT-TP achieved a
score of 4.5, falling between “good” and “very good”.

2.3. Measures

The study instruments included self-reported questionnaires and
data on program usage. Parents completed a demographic questionnaire
at baseline. The self-report measures were administered through Qual-
trics. The reported parenting related variables were completed by the
parent who led the use of the intervention.

2.3.1. Eyberg Child Behavior Inventory (ECBI) (Eyberg, 1999)

Child behavior problems were assessed using the Intensity and
Problem subscales of the 36-item ECBI (Burns and Patterson, 2001;
Burns and Patterson, 1990). For each item, caregivers rate the intensity
of the behavior (1 = never to 7 = always) and whether each behavior is a
problem (0 = no; 1 = yes). In this study internal consistency scores
(coefficient alphas) were as follows:

ECBI Problems, 0.82; ECBI Intensity, 0.80.

2.3.2. The Parenting Scale (PS) (Arnold et al., 1993)

Parental disciplinary behaviors in response to their child's mis-
behaviors were assessed using two PS subscale scores, Over-reactivity
(11 items) and Laxness (10 items), which reflect effective discipline
and discipline mistakes on either end, using a 7-point Likert scale. In this
study internal consistency scores (coefficient alphas) were as follows:
Laxness, 0.83; Over-reactivity, 0.75.

2.3.3. The Parenting Tasks Checklist (PTC) (Sanders and Woolley, 2001)

Task-specific self-efficacy was assessed using items taken from the
setting self-efficacy (6 statements) and behavioral self-efficacy (6
statements) subscales. Item responses are given on a scale of 0 (Certain I
can't do it) to 100 (Certain I can do it). In this study internal consistency
scores (coefficient alphas) were as follows: PTC setting, 0.88; PTC
behavioral, 0.91.

2.3.4. Parental Self Efficacy (Me as a Parent [MaaP])

Overall self-efficacy was assessed using the 4-item Self-Efficacy
subscale of MaaP. Each item is rated on a Likert scale (1 = strongly
disagree to 5 = strongly agree) (Hamilton et al., 2015). In the current
study the internal consistency score (coefficient alphas) of the subscale
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was 0.79.

2.3.5. Alabama Parenting Questionnaire (APQ) Positive Parenting
Practices (Frick, 1991)

Positive parenting practices were assessed using the APQ Positive
Parenting Practices subscale (6 items). Parents were asked to rate each
item on a scale of 1 (never) to 5 (always) according to how often it
typically occurs in their home. In this study the internal consistency
score (coefficient alphas) of the subscale was 0.93.

2.3.6. Program usage and completion rate

Measures of program usage included: number of log-in days, unique
logins, and total time of use. As both parenting programs utilize e-
learning modules we also present the percentage of people completing
the “overcoming disobedience” module (which was deemed as the main
obligatory component in the intervention), and the percentage of people
completing the whole program.

2.4. Statistical analyzes

Demographic, usage, and clinical characteristics were reported as
frequency and percent for categorical variables and mean and standard
deviations for continuous variables. Differences between participant
intervention groups were calculated using an independent samples t-
tests for continuous variables and chi-square tests for categorical vari-
ables. The dependent outcome variables were calculated based on the
within-subject difference between baseline and post intervention time.
We also calculated pre-post difference in outcomes over time for each
intervention condition separately using dependent samples t-tests. Effect
size estimates were calculated based on Cohen's d for continuous vari-
ables and Crammer's V for categorical variables.

Given the pilot nature of this study we present both completer
analysis (that includes only parents who completed measurements at
post intervention time), and intent-to-treat analysis (that also includes
participants who did not complete measurements at post-intervention).
Multiple imputations (5 sets) were generated using predictive mean
matching as the imputation method and with treatment condition as a
Level 2 variable. All analyses were performed using SPSS, version 27.

3. Results

Participant's flow diagram is presented in Fig. 4. Overall, parents of
88 children with behavior problems enrolled to the study, of which 45
were allocated to DPT-TP and 43 to DPT-STD. At the 10-week post-
intervention assessment, 8 participants in DPT-STD were lost to
follow-up, which was twice the number of lost-to-follow up participants
in DPT-TP. Participant demographics by study groups are presented in
Table 1. Child mean age at the beginning of the intervention was 4.90
(SD = 1.32), and 56.8 % of children were males. The leading parent age
was 36.52 (SD = 3.61) and in 95.5 % of the families the leading parent of
the intervention was a mother. No significant differences in de-
mographic characteristics or baseline measures were found.

3.1. Program usage and completion

Program Usage and completion rates by study groups are presented
in Table 2. DPT-TP participants outperformed DPT-SD in all usage
metrics (ps < 0.001) with large effect size differences in usage (Cohen's d
= 0.91-2.22) and medium to large effect size differences in program
completion (Cramer's V = 0.39, 0.41). The mean usage time of DPT-TP
participants was almost twice in comparison to DPT-STD participants
and the number of unique logins was more than three times higher.
Subsequently, 68.9 % of DPT-TP participants completed the program in
comparison to 27.9 % of DPT-STD participants.
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Fig. 4. Flow of participants through the trial.

3.2. Differences in outcome variables

Differences in reported changes between baseline and follow-up are
reported in Table 3. Significant effects in both interventions were found
between baseline and follow-up in ECBI metrics (ps < 0.001; both
completer and ITT analyzes), and in most parenting measures.

Significant differences between the interventions were found in ECBI
reported improvements favoring DPT-TP. The differences were found
both in completer (ps = 0.026, 0.035; Cohen's d = 0.47, 0.43) and ITT
analysis (ps = 0.007, 0.02; Cohen's d = 0.54, 0.45) with medium effect
size differences. No other significant differences were found between the
two conditions, even though descriptively, reported improvements in all
parenting variables were larger in DPT-TP condition.

4. Discussion

This study is the first to examine the casual impact of therapeutic
persuasiveness quality on digital health program usage and efficacy.
While most users of the therapeutic persuasiveness enhanced interven-
tion completed it (68.8 %) less than a third (27.9 %) completed the
standard program. Subsequently, while both interventions were found
to be effective in fostering significant beneficial changes over time, the
enhanced intervention resulted in a significantly better reduction in
child behavior problems (Cohen's ds > 0.45). The comparison between
two active interventions that were employed during the trial helps ac-
counting for trial biases that exist in unguided interventions (Baumel
et al., 2019b) and strengthen the promise of the findings.

The results of this study are congruent with previous research find-
ings that point to the importance of fostering a therapeutic process that
leverage digital interventions advantages (e.g. (Lattie et al., 2016;
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Table 1
Participant demographic characteristics by intervention condition at baseline.
Continuous Total DPT- DPT- t (86) am
(N = TP(N STD(N
88) =45) =43)
M (SD) M (SD) M (SD)
Parent age (years)® 36.52 36.42 36.63 -0.27  0.79
(3.61) (3.54) (3.72)
Child age (years) 4.90 4.76 5.06 -1.10 0.28
(1.32) (1.24) (1.41)
Number of children in family 2.61 2.73 2.49 1.26  0.21

(0.91) (0.96) (0.85)

Categorical N (%) N (%) N (%) 7 P
Child gender Male 50 26 24 0.03 0.85
(56.8 (57.8 (55.8
%) %) %)
Female 38 19 19
(43.2 (42.2 (44.2
%) %) %)
Leading parent Male 4 (4.5 2 (4.4 2 (4.7 0.00 0.96
%) %) %)
Female 84 42 41
(95.5 (95.6 (95.3
%) %) %)
Participating Both 55 29 26 0.15 0.70
parents (62.5 (64.4 (60.5
%) %) %)
One parent 33 16 17
(37.5 (35.6 (39.5
%) %) %)
Education® High-school 13 6(13.3 7(6.3 0.15  0.70
(14.8 %) %)
%)
Above 75 39 36
(85.2 (86.7 (83.7
%) %) %)
House level <15,000 16 8(17.8 8 (18.6 0.09 0.96
income” (18.2 %) %)
%)
15,000- 30 16 14
18,000 (34.1 (35.6 (32.6
%) %) %)
>18,000 42 21 21
(47.7 (46.7 (48.85
%) %) %)
Religiosity Secular 52 28 24 450 0.11
(59.1 (62.2 (55.8
%) %) %)
Traditional 25 9 (20.0 16
(28.4 %) 37.2
%) %)
Religious 11 8(17.8 3(7.0
(125 %) %)
%)
Hours of Under 10 16 6(13.3 10 3.72  0.29
work/study (18.2 %) (23.3
per week” %) %)
Between 10 13 9 (20 4.3
and 29 (14.7 %) %)
%)
Between 30 23 10 13
and 39 (26.1 (22.2 (30.2
%) %) %)
>39 36 20 16
(40.9 (44.4 (37.2
%) %) %)

# Refers to the parent leading the intervention.
" In Israeli Shekel (ILS).

Ritterband et al., 2012)). We suggest that the fundamental difference
that led to the current findings was that the enhanced product design
targeted an overall quality of experience that included goal salience,
monitoring and feedback, and adaptation to user state. To achieve a
satisfying result (from the users experience perspective) there is an
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Table 2
Differences between DPT-TP and DPT-STD in program usage and completion
metrics.

DPT-TP DPT-STD tdf= p Cohen's d
(N = 45) (N =43) 86)
M (SD) M (SD)
Number of login days  22.49 5.49 10.40 <0.001 2.22
(10.16) (3.50)
Unique logins 24.78 6.98 9.26 <0.001 1.95
(11.66) (5.38)
Usage time (minutes) 136.16 77.53 4.25 <0.001 0.91
(74.55) (52.49)
% (n/n) % (n/n) y2(df P Cramer's
=1) v
“Overcoming 75.6 % 37.2% 13.17 <0.001  0.39
disobedience” (34/45) (16/43)
module completers
Program completers 68.9 % 27.9 % 14.78 <0.001 0.41
(31/45) (12/43)

important interplay between different components. When the users are
explicitly required to achieve certain goals, it does not make sense if
their goal achievements are then not monitored, and then if the program
does not provide any feedback to the user — and so on. While targeting a
conceptual framework of design, the main challenges are its reliability
and its transparency - that is, whether developers can agree on what it
means, adapt it, and use it independently. As presented in the intro-
duction the offered conceptual framework is based on validated and
available scales that answer both of these challenges (Baumel et al.,
2017a). Subsequently, the concept of therapeutic persuasiveness can be
utilized to examine whether engagement with unguided programs — who
are found to be with low scores of therapeutic persuasiveness — could be
dramatically enhanced through the upgrade of intervention's quality.

Considering the dearth of studies of dynamically tailored unguided
interventions (that are not only based on text messaging), one might
question why there is a pronounced emphasis on guided interventions
instead of exploring how unguided programs are designed. Our experi-
ence offers some insight into this. For every hour we spent on the e-
learning modules of DPT-STD, we devoted ten hours to the sessions
comprising DPT-TP's focusing phases. This does not account for the time
and effort required to upgrade and adapt a platform capable of deliv-
ering programs with highly personalized pathways. In essence, there's a
significant commitment needed to develop automated causal pathways
to increase engagement, which might be partially replicable with human
support.

The payoff for such an investment lies in the ability to provide these
services to thousands of users or more, which is not the case in academic
studies (that involve no more than a few hundred participants supported
in limited research grants). However, as we learn more about non-
specific engagement and outcome ingredients in multi-component dig-
ital interventions (e.g., (Baumel and Muench, 2021; Nahum-Shani et al.,
2022)), we should expect more investment in the development of un-
guided interventions and comparative effectiveness research on con-
structs such as therapeutic persuasiveness.

4.1. Limitations and future directions

The study has several limitations and future directions. First, this
pilot study needs to be replicated in a fully powered trial of DPTs and
ideally across intervention targets as it is unclear if results are unique to
DPTs.

Second, while findings point to a moderate effect size difference
between interventions in child behavior problems (i.e. the primary
outcome measure), they have not shown a similar magnitude of differ-
ence in parenting variables (i.e. the variables that are considered as
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Table 3
Descriptive statistics and differences between DPT-TP and DPT-STD in reported changes between baseline and post-intervention.

Completer DPT-TP DPT-STD t p Cohen's d

Baseline Follow-up Baseline Follow-up

M (SD) M (SD) M (SD) M (SD)

N=39 N=33 (df = 70)
ECBI Intensity 157.05 (21.21) 120.26 (27.01)*** 155.51 (18.34) 131.58 (25.97)*** 1.97 0.026 0.47
ECBI Problems 22.17 (5.39) 13.72 (8.11)*** 22.24 (6.69) 17.00 (8.95)*** 1.83 0.035 0.43
PS laxness 3.27 (0.94) 2.55 (0.90) 3.13 (0.96) 2.72 (1.01)** -1.18 0.12 0.28
PS over-reactivity 3.49 (0.92) 2.76 (0.57) 3.50 (0.68) 3.01 (0.99) -1.00 0.16 0.24
PTC setting 68.74 (23.00) 79.76 (15.40)*** 70.67 (13.76) 76.54 (14.15)* -1.18 0.12 0.28
PTC behavioral 55.16 (24.15) 74.20 (17.73)* 54.43 (17.69) 69.13 (21.48)* -0.78 0.22 0.18
MaaP 15.69 (2.49) 16.33 (1.78)"** 15.66 (2.39) 16.21 (1.76) —2.00 0.42 0.05
APQ 12.79 (2.39) 13.43 (1.55)* 13.42 (1.78) 14.00 (1.41)*** -0.13 0.45 0.03
Intent-to-treat N=45 N=43 (df = 86)
ECBI intensity 157.51 (20.30) 119.27 (26.98) 155.33 (19.86) 131.68 (22.68)"** 2.54 0.007 0.54
ECBI problems 21.98 (5.40) 13.15 (7.94)* 22.40 (6.56) 2.10 0.02 0.45
PS laxness 3.34 (0.94) 3.19 (1.00) -1.02 0.15 0.22
PS overreactivity 3.49 (0.88) 3.52(0.72) —0.74 0.23 0.16
PTC setting 67.83 (22.34) 70.95 (13.30) -0.93 0.18 0.20
PTC behavioral 53.87 (23.24) 54.57 (17.38) —0.94 0.17 0.20
Maap 15.46 (2.42) 16.43 (1.69)** 15.70 (2.61) 16.20 (1.55) —0.96 0.17 0.20
APQ 12.78 (2.26) 13.41 (1.46)* 13.51 (1.66) 14.00 (1.26)*** -0.38 0.35 0.08

Notes. When an asterisk is presented at follow-up a significant difference between pre- and post-intervention was found using a paired sample t-test.

" Significant at p < .05.
™ Significant at p < .01.
" Significant at p < .001.

mechanisms of change). Therefore, the exact ways in which therapeutic
persuasiveness fosters change remain unknown. It would be helpful to
conduct a powered trial that examines mediating effects and particularly
how program usage translates to mechanisms of change (e.g., parenting
variables) which then translate to desired clinical outcomes (e.g., child
behaviors). It could be that mechanisms of change work differently
based on the digital program design.

Third, the impact of product design on user engagement may have
implications for the ways we understand the role of human support in
digital interventions. Leaning on the supportive accountability and ef-
ficiency models of support (Mohr et al., 2011; Schueller et al., 2016) it
could be argued that human support is provided in different failure
points of the program, and that therefore, guided interventions are less
needed in automated programs with enhanced interactive qualities. A
possible future direction would be to carry out a factorial study design
examining both the impact of therapeutic persuasiveness (with/
without) and human support (with/without) on outcomes. This method
of investigation could enable us to examine the extent to which the
quality of the product reduces the need for human support.

Finally, more than half of the participants who left their contact
details and received the screening link (456,/755) did not complete it.
While such numbers are not odd in digital health campaigns it would be
interesting to examine the characteristics of these people and whether
reach can be extended using a specific campaign targeting those early
non-responders.

4.2. Conclusions

The results of this study point to the importance of intentional
product design and the use of proper conceptual frameworks of non-
specific factors to better address user engagement challenges. There is
a considerable evidence that guided interventions are as effective as
face-to-face therapy (Cuijpers et al., 2019); however, investing more
effort in the proper development of unguided interventions is needed
because it might result in unguided interventions that are as effective as
guided interventions. As the field of digital health interventions ma-
tures, and technology keeps moving forward, it seems that the need in
developing expertise in product design and addressing it well during the

development phase becomes very important.
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