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Abstract

Background: Anxiety disorders are common in childhood, yet access to cognitive behavioral
therapy (CBT) is often limited. Internet-delivered CBT (iCBT) can help overcome these
barriers, but evidence in younger children remains scarce. This pilot study describes the
development and preliminary evaluation of an Italian iCBT platform for children with
mild to moderate anxiety. Methods: Five children aged 8–12 years and their caregivers
were recruited through pediatricians. Eligibility was assessed using the MASC-2 and a
psychiatrist interview. Each child completed a supervised session with the WebApp, which
delivers CBT modules combining psychoeducation, cognitive restructuring, relaxation,
and gamified activities. Usability was evaluated using the ita-MAUQ, observation, and
interviews. Results: All participants completed the session without dropouts. Mean ita-
MAUQ scores were consistently above the midpoint, with the highest ratings for interface
design and satisfaction. Children appreciated the interactive, game-like features, while
caregivers valued the clarity and practicality of content. Qualitative feedback indicated
good comprehensibility and engagement, with suggestions for improving navigation flow
and language adaptation. No adverse events occurred. Conclusions: This pilot study
supports the feasibility, safety, and acceptability of the new iCBT platform and provides
essential insights for its refinement and future large-scale clinical trials.

Keywords: internet-based cognitive behavioral therapy; anxiety; children; digital therapeu-
tics; mHealth; gamification

1. Introduction
Anxiety disorders are among the most prevalent psychiatric conditions in children and

adolescents, affecting approximately 6–7% of the global population [1–3]. While anxiety
and fear are universal developmental experiences that typically resolve with time, in some
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children, these responses become disproportionate to the stimulus and inconsistent with
developmental stage, resulting in an anxiety disorder [4].

Early-onset anxiety is linked to numerous adverse outcomes, including reduced aca-
demic performance, difficulties in peer relationships, and an increased risk of persistent
mental health disorders in adulthood [5,6]. The impact extends beyond the child, affecting
family functioning and caregiver well-being. Active involvement of parents is therefore
essential, as it fosters awareness, discourages protective behaviors such as avoidance, and
promotes the reinforcement of adaptive coping strategies [7].

Although evidence-based treatments such as cognitive behavioral therapy (CBT) are
available, the majority of affected children do not receive appropriate care [8,9]. CBT has
consistently demonstrated efficacy across pediatric and adult anxiety disorders [10,11],
and early intervention is particularly valuable given the heightened neuroplasticity of the
developing brain, which enhances long-term therapeutic outcomes [7].

Significant barriers, including limited availability of trained clinicians, long waitlists,
geographic constraints, and stigma, contribute to the treatment gap—especially in under-
served settings [12]. Digital therapeutics (DTx), defined as software-based interventions
designed to prevent, manage, or treat medical conditions, represent a promising avenue
to improve access. Unlike general wellness applications, DTx are clinically validated,
regulated, and often delivered under professional supervision, aligning with international
standards for medical devices [13–15]. Among these, internet-delivered CBT (iCBT) has
emerged as a scalable modality that preserves the key therapeutic components of tradi-
tional CBT—psychoeducation, cognitive restructuring, exposure, and relaxation—while
enhancing accessibility, engagement, and reach [16,17].

A growing body of evidence supports the efficacy of iCBT for youth anxiety across
diverse populations and settings [18–22]. However, while adolescent-focused iCBT pro-
grams are increasingly available, interventions tailored to younger children under 14 years
remain limited and insufficiently tested. To enable translation of iCBT from research into
routine clinical practice, robust evaluation is required not only of clinical outcomes but
also of usability, engagement, and safety. Usability testing, emphasized in digital health
frameworks, is a crucial developmental stage to ensure interventions are age-appropriate,
acceptable, and technically reliable before larger-scale trials and clinical integration [12].

The present study aims to describe the development of a novel Italian iCBT software
platform specifically tailored for children with mild to moderate anxiety symptoms and to
report preliminary findings on its usability and safety through a pilot evaluation involving
children and their caregivers.

2. Methods
2.1. Software Platform Development

The iCBT software platform was developed on the basis of DataRiver’s (Modena, Italy)
MyHealth platform, originally designed for patient-centered clinical trials and previously
used across multiple research fields. The iCBT platform was designed in compliance
with international standards and guidelines for clinical trials (ICH GCP, 21 CFR part 11),
cybersecurity (OSSTMM, OWASP, NIST 800-115, ISO-IEC 27000:2016, ISO/IEC 27001:2017,
ISO/IEC 27002:2013), and the GDPR framework. It was released under Computer System
Validation and hosted on a UNI EN ISO 27001-certified server farm to ensure physical,
logical, and organizational information security.

The platform consists of 24 iCBT modules targeting both children and parents. The
child component includes 12 modules with an empathetic interface and the following
interactive features:

• Avatar-guided sessions;
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• Audio recordings;
• Drawing tasks (e.g., representing an emotion);
• Open- and closed-ended questions;
• Image selection activities;
• Text-to-image linking exercises;
• Automated tracking of estimated completion time.

Modules incorporate psychoeducation, relaxation strategies, and cognitive restructur-
ing, complemented by gamification elements such as badges, avatars, and motivational
messages, consistent with best practices in digital mental health design [21]. To foster
engagement, each module is interactive and supported by visual content, reminders, and
short instructional videos.

Development followed a co-design approach that actively involved children, care-
givers, clinicians, and digital health experts. A secure SMS reminder service was also
implemented to encourage parental participation by prompting weekly responses to as-
signed modules.

Patient data are stored in an encrypted and segregated database, with multiple security
layers including restricted access, firewalls, HTTPS connections, and disk encryption
to ensure confidentiality both at rest and in transit. Automatic backups are performed
regularly to guarantee data integrity, accuracy, and recovery. For intellectual property
protection, the software was formally deposited with the Benelux Office for Intellectual
Property (i-DEPOT n. 152570, 10 June 2025).

2.2. Pilot Study on Usability

Children aged 8–12 years presenting with mild to moderate anxiety symptoms, as
indicated by a Multidimensional Anxiety Scale for Children–Second Edition (MASC-2) T-
score between 55 and 64, were eligible to participate. Additional inclusion criteria included
sufficient Italian language comprehension, regular access to an electronic device (tablet or
computer), and the presence of at least one caregiver able to participate in the usability
session. Exclusion criteria were the presence of chronic medical or neurological conditions,
diagnosed psychiatric disorders requiring ongoing treatment, concurrent psychological
or pharmacological therapy, or any condition that could interfere with participation (e.g.,
cognitive impairment, visual or hearing deficits).

Five families were recruited, each including a child aged 9–12 years with recent
anxiety symptoms and no chronic medical or psychiatric comorbidities. Eligibility was
first assessed by primary care pediatricians using the MASC-2. Children scoring within
the moderate anxiety range (T-score 55–64) were invited, with their caregivers, for a
confirmatory evaluation by a child psychiatrist at the Pediatric Clinic of the University
Hospital of Parma. This clinical interview verified inclusion and exclusion criteria and
assessed suitability for an internet-delivered intervention. The study was approved by the
Ethics Committee of the University of Parma. Written informed consent was obtained from
both children and their parents after a full explanation of study objectives and procedures.

Each child participated in a single supervised session in a quiet environment, following
brief researcher-led training. This simulated “first-session” experience aimed to assess
usability under controlled conditions. Participants were not expected to complete the
full 12-week program; instead, they engaged with a selected portion of content to allow
evaluation of navigation, comprehension, and user engagement.

Usability was assessed through direct observation, structured interviews with children
and caregivers, and the Italian version of the mHealth App Usability Questionnaire (ita-
MAUQ), validated by Podda et al. [23]. This phase corresponded to stage 3 (“usability and
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pilot testing”) of the co-design framework described by Hill et al. [24]. At the end of the
session, participants were debriefed and reminded of their right to withdraw at any time.

The primary outcome was usability, measured through ita-MAUQ scores. Secondary
outcomes included caregiver and child satisfaction, as well as spontaneously reported
usability issues or negative experiences. For subsequent larger trials, exploratory outcomes
will also include child quality of life, caregiver burden, and WebApp usage metrics.

2.3. Data Analysis

Descriptive statistics were computed for each ita-MAUQ domain and item, including
means, standard deviations (SD), and frequency distributions. Open-ended responses and
interview transcripts underwent thematic analysis. Although an electronic case report
form (eCRF) system was prepared for future large-scale trials, data from this pilot study
were recorded and analyzed locally and not entered into the eCRF. Qualitative data were
collected through semi-structured interviews and open-ended questions administered
immediately after the supervised usability session. Both children and caregivers were
asked about their experiences with the WebApp, including ease of use, engagement, clarity
of content, and suggestions for improvement. Interviews were audio-recorded when
permitted and transcribed verbatim. Data were analyzed using an inductive thematic
approach to identify recurring patterns and usability themes. Two researchers (M.R.P. and
C.P.) independently reviewed and coded the transcripts, resolving discrepancies through
discussion and consensus. Owing to the small sample size, the analysis was primarily
descriptive and exploratory, intended to highlight key usability strengths and potential
areas for refinement rather than to establish formal inter-rater reliability. Children’s and
caregivers’ responses were analyzed separately to capture distinct perspectives: children’s
feedback informed conclusions on interface design, interactivity, and game elements,
whereas caregivers’ input contributed to understanding perceived usefulness, parental
involvement, and overall satisfaction.

3. Results
3.1. Software Platform Overview

The software platform allowed to engage families in a simple and fun way through
low- and medium-impact family engagement activities, as well as with conversation starters
on the child’s emotions, thoughts and actions to foster conversations both between the
specialist and the child but especially between family members themselves (Figure 1).

Users with their own tablet/PC were able to monitor the status of all sessions on the
completed, started or unblocked sessions list page or via a more intuitive chart on the home
page (Figure 2).

The badges on the sessions page are an example of how the platform was designed,
focusing on maximum child engagement.

Among the activities proposed in the sessions, the user found himself expressing his
thoughts, emotions and actions through multiple and non-multiple selection of images
(Figure 3).

The platform also turns into a real blank sheet of paper where users can express their
emotions and feelings through the strokes of the tools and colours provided (Figure 4).
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Figure 1. Overview of the iCBT software platform interface. The platform provides interactive
activities aimed at engaging children and caregivers in managing anxiety symptoms. English
translation: Home, Sessions, Sessions for parents, Information, Exit; A new session is waiting for you;
Diary, Always keep track of your progress, Sessions completed: 10 of 12, Coins earned: 1000, View
all progress.

Figure 2. Dashboard view of session progress. Families could monitor completed, ongoing, or
pending sessions through list and chart visualizations. English translation: Session 1, Let’s get to
know each other!, SESSION COMPLETED, View your session; Session 2, Recognizing emotions,
SESSION COMPLETED, View your session; Session 3, Anxiety: who are you and where do you come
from?, SESSION COMPLETED, View your session.
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Figure 3. Example of image-selection task. Children were invited to express emotions, thoughts, or be-
haviors by selecting one or more pictures. English translation: Select the emotions you know: Emotion
labels: Anxiety; Guilt; Confusion; Disappointment; Disgust; Happiness; Frustration; Embarrassment.

Figure 4. Drawing activity. The platform allowed children to freely express emotions and feelings
using digital drawing tools and colors. English translation: AND HOW DO YOU IMAGINE YOUR
DIFFICULTY? If you don’t want to draw, write a few words!

Listening to the voice of therapists can help in finding a solution to cope with moments
of anxiety and strong emotions to the best of one’s ability (Figure 5).
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Figure 5. Audio-guided relaxation exercise. Listening to therapists’ voices supported children in
coping with anxiety and strong emotions. English translation: My body: strategies! Find together
with mom and dad a quiet space with soft light where you can practice. Click on the play icon and
listen to the track on progressive muscle breathing.

3.2. Usability Study Findings

Table 1 shows the characteristics of the study population. Five children (4 girls and
1 boy) aged between 9 and 12 years participated in the study, each accompanied by at least
one caregiver. All children presented with mild to moderate anxiety, with MASC-2 T-scores
ranging from 55 to 64. Families represented diverse household structures, including both
single-parent and two-parent households. All participants successfully completed the
supervised usability session without dropouts.

Table 1. Characteristics of the study population.

Patient
Identification

Number

Age,
Years Gender Nationality

Anxiety
Level, MASC-2

T-Scores

Participating Caregiver, Age and Educational
Qualification

1 10 F Italian 60 Mother, 44 y, degree in physiotherapy, two children

2 12 M Italian 58 Mother, 46 y, technical institute diploma, one child

3 9 F Italian 64 Father, 38 y, degree in dentistry, two children

4 9 F Italian 57 Mother, 38 y, technical institute diploma, one child

5 12 F Italian 55 Mother, 44 y, degree in nursing, PhD in public
health, two children

Figure 6 summarizes usability outcomes based on the ita-MAUQ. Overall, findings
indicated positive acceptance of the digital tool, with mean scores consistently above the
scale midpoint. The ease-of-use domain yielded a mean score of 4.26 (SD = 1.69), suggesting
that most participants found the WebApp intuitive to navigate and its functions accessible.
Although some variability was observed, the majority of children and caregivers reported
being able to operate the WebApp without requiring extensive instruction, supporting
its feasibility in pediatric use. The interface and satisfaction domain received the highest
evaluation, with a mean of 5.11 (SD = 0.94). This reflects strong appreciation for the
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WebApp’s visual design, layout, and overall user-friendliness. The low variability further
demonstrates consistent satisfaction across families. The usefulness domain scored a mean
of 4.53 (SD = 0.75), indicating that participants perceived the WbApp as helpful and relevant
for managing anxiety symptoms. The relatively narrow distribution of scores suggests that
this perception was widely shared.

Figure 6. Usability outcomes (ita-MAUQ). Bars represent mean scores for each domain, with error
bars showing standard deviation (SD). Exact mean ± SD values are displayed above each bar.

Table 2 shows the caregiver’s comments on the platform.

Table 2. Caregiver’s comments on the platform.

Patient Caregiver’s Comments

1 The content is very easy and clear to follow.
The strategy-focused sections are useful and practical.

2 The section dedicated to parents is truly invaluable in trying to support and
not hinder my son’s difficulties.

3
On a technical level, since we’re not very technologically savvy, it was a bit
complex at times, but my daughter was thrilled to do the modules because
she found them very useful.

4 This app would be a great “buffer” for those who remain on the waiting list
for public services.

5 The app is very useful, because there are easily applicable strategies.

Importantly, no adverse psychological or technical events were reported during the
testing phase, underscoring both the safety and acceptability of the app WebApp in this
age group. Moreover, MASC-2 T-scores improved in all participants, with results <55 in
the five patients after iCBT.

4. Discussion
This pilot study provides initial evidence on the usability and safety of a newly de-

veloped iCBT software platform specifically designed for children with mild to moderate
anxiety symptoms. Usability testing is a critical step in the development of DTx, ensuring
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that interventions are acceptable, understandable, and engaging for their intended users
before progressing to large-scale clinical trials [14]. By combining structured observation,
semi-structured interviews, and a validated usability scale (ita-MAUQ), this study em-
ployed a multi-method strategy that strengthened both the reliability and depth of the
usability assessment.

Overall, the WebApp was well accepted by children and caregivers. The intuitive
interface and gamified elements—such as avatars, badges, and motivational prompts—
were highlighted as particularly engaging features. These findings are in line with previous
evidence showing that gamification can improve user motivation, adherence, and treatment
retention in pediatric digital mental health interventions [24–27]. Importantly, no adverse
psychological or technical events were reported, supporting the tolerability and safety of
the platform in this sensitive age group.

Qualitative feedback proved essential for iterative refinement. Children and caregivers
suggested improvements in navigation flow, language clarity, and further tailoring of
content to developmental stages. The dual-user structure, which provides parallel modules
for both children and caregivers, was especially valued. This feature emphasizes the role of
family involvement in pediatric anxiety treatment, as caregiver engagement is known to
strengthen therapeutic outcomes by promoting consistency, discouraging avoidance, and
modeling adaptive coping strategies [25].

The findings carry broader implications for the design and implementation of pediatric
DTx. First, they demonstrate the feasibility of translating evidence-based CBT principles
into an interactive and child-friendly format accessible beyond traditional clinical settings.
Second, the co-design process—actively involving children, caregivers, clinicians, and
digital health experts—appears central to developing tools that are both clinically robust
and developmentally appropriate. Third, the use of a secure, regulatory-compliant platform
illustrates how early-phase digital therapeutic development can align with international
standards of safety, privacy, and usability, which are prerequisites for clinical integration
and eventual reimbursement.

The empirical findings align closely with the platform’s conceptual goals of improving
access and promoting engagement in pediatric anxiety treatment. The intuitive, game-based
interface and dual-user structure were positively received by both children and caregivers,
supporting the platform’s potential to enhance motivation and sustained participation—
key components of digital engagement. Moreover, the web-based delivery model directly
addresses accessibility barriers, including geographic distance and limited availability of
trained clinicians, thereby supporting broader reach within the healthcare system. Together,
these findings suggest that the platform’s design successfully operationalized its founda-
tional goals, offering a promising pathway toward more equitable, engaging, and scalable
mental health interventions for children.

This study offers several novel contributions to the field of pediatric digital mental
health. First, it represents one of the few Italian-language iCBT platforms specifically
designed for younger children aged 8–12 years, a group often underrepresented in digital
CBT research. Second, the platform incorporates a dual-user structure that actively engages
both the child and caregiver, promoting family involvement—a distinctive element rarely
emphasized in early-phase iCBT development. Third, the software was created following
rigorous standards for clinical data security and regulatory compliance, positioning it
within the emerging category of digital therapeutics rather than general wellness applica-
tions. Finally, by combining co-design principles with structured usability testing, this pilot
establishes a reproducible model for developing and validating culturally adapted iCBT
tools for children.
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Recent studies have confirmed that iCBT represents a feasible and effective inter-
vention for anxiety disorders in children and adolescents. Meta-analyses and systematic
reviews have demonstrated moderate to large effects compared with waitlist or minimal-
support conditions [17–19]. More recent investigations have extended this evidence to
real-world and community-based settings, confirming that iCBT can be implemented ef-
fectively within youth mental health services [20,21]. Our study adds to this literature
in several ways. First, it targets a younger age range (8–12 years), which remains under-
represented in digital CBT research and was highlighted as a key evidence gap in recent
reviews [19,22]. Second, the platform integrates a dual-user structure involving both chil-
dren and caregivers, consistent with parent-supported iCBT approaches such as the Online
Support and Intervention (OSI) program developed in the United Kingdom [24]. This de-
sign promotes family engagement and may enhance treatment adherence. Finally, our use
of a co-design framework and adherence to data security and regulatory standards align
with emerging best practices in digital therapeutic development [13,14,28]. Together, these
features underscore the novelty of this study and its contribution to advancing equitable,
accessible, and developmentally tailored digital interventions for child anxiety.

Several limitations should be acknowledged. The pilot involved only five families,
which restricts the generalizability of the findings. A larger and more diverse sample across
different socioeconomic, cultural, and geographic contexts will be necessary to validate
the platform’s usability and safety more robustly. The study’s focus on a single supervised
session also limits insight into long-term engagement and real-world usage patterns. Multi-
session testing in home and school environments, as suggested, would provide a more
comprehensive evaluation of sustained adherence and user experience. All participants
were Italian-speaking and recruited from a single site, which constrains the cultural and
demographic applicability of the findings and underscores the need for future translation
and cross-cultural validation. Moreover, although this feasibility study primarily assessed
usability and safety, it did not evaluate clinical efficacy—such as reductions in anxiety
symptoms—which is essential for establishing therapeutic effectiveness and supporting
broader implementation. The absence of a waitlist or standard-care comparison group
further limits the interpretability of any trends in symptom change, reinforcing the need for
future randomized controlled designs with appropriate comparators. Finally, the likelihood
of an observer (Hawthorne) effect must be considered, as participants were aware of
being observed, and self-reported satisfaction data may have been subject to bias [29,30].
Complementing self-reports with objective indicators such as platform usage logs would
strengthen future evaluations of engagement and effectiveness.

Future research should therefore expand evaluation of this WebApp through larger
randomized controlled trials, examining not only usability and safety but also clinical
effectiveness, cost-effectiveness, and sustained engagement. Outcomes should be stratified
by age, gender, digital literacy, and cultural background to ensure inclusivity. Incorporating
adaptive features such as personalized feedback, progress tracking, and real-time clinician
support could further strengthen therapeutic impact. Longitudinal studies will also be
essential to determine whether early digital interventions yield lasting benefits throughout
adolescence and into adulthood.

Looking ahead, future development of the iCBT platform will prioritize issues of
equity, cultural adaptation, and inclusion. The current version was tested only with Italian-
speaking families, and expanding accessibility will require translation, linguistic validation,
and adaptation to diverse cultural contexts to ensure relevance across populations. Future
studies will aim to include participants from varied socioeconomic and geographic back-
grounds, exploring barriers such as digital literacy and access to technology that may affect
equitable use. Incorporating inclusive design principles—such as customizable content,
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flexible language options, and culturally sensitive examples—will further support usability
and engagement among diverse groups. These efforts are essential to ensure that the
platform contributes to reducing disparities in access to evidence-based mental health care
for children.

5. Conclusions
Although still in the experimental phase, this newly developed iCBT software platform

represents a meaningful contribution to the growing field of pediatric digital mental health.
Designed and tested within the Italian context, and developed in compliance with evolving
national and European regulatory frameworks for DTx, the platform demonstrates that
early-phase usability testing can provide critical insights for iterative refinement while
ensuring adherence to international standards of safety, privacy, and quality. The findings
of this pilot study support the feasibility, acceptability, and preliminary safety of delivering
CBT through a digital, child-friendly interface that also actively involves caregivers. At the
same time, the exclusive testing with Italian-speaking families underscores the importance
of future cross-cultural validation and multilingual adaptation to ensure broader appli-
cability. Taken together, these results lay the groundwork for larger-scale trials aimed at
evaluating clinical effectiveness, long-term engagement, and cost-effectiveness. Ultimately,
this research supports international efforts to develop evidence-based, scalable, and devel-
opmentally appropriate digital interventions that can improve access to care for children
with anxiety disorders.
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