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Abstract

Background

Children need access to high quality mental health care. Effective treatments now
exist for a wide range of mental health conditions. However, these interventions are
delivered with variable effectiveness in traditional mental health service settings.
Innovative solutions are needed to improve treatment delivery quality and
effectiveness.

Objective

The aim of this study was to develop a scalable, sustainable technology-based
approach to improve the quality of care in child mental health treatment.

Methods

A tablet-based resource was developed with input from mental health training
experts, mental health providers, and patients. A series of qualitative data collection
phases (ie, expert interviews, patient and provider focus groups, usability testing)
guided the initial concept and design of the resource, and then its refinement. The
result was an iPad-based “e-workbook” designed to improve child engagement and
provider fidelity in implementation of a best-practice treatment. We are currently
conducting a small scale randomized controlled trial to evaluate the feasibility of e-
workbook facilitated child mental health treatment with 10 providers and 20 families
recruited from 4 local community-based mental health clinics.

Results

Usability and focus group testing yielded a number of strong, favorable reactions

https://creativecommons.org/licenses/by/2.0/
http://www.researchprotocols.org/
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from providers and families. Recommendations for refining the e-workbook also
were provided, and these guided several improvements to the resource prior to
initiating the feasibility trial, which is currently underway.

Conclusions

This study aimed to develop and preliminarily evaluate a tablet-based application to
improve provider fidelity and child engagement in child mental health treatment. If
successful, this approach may serve as a key step toward making best-practice
treatment more accessible to children and families. As various technologies continue
to increase in popularity worldwide and within the health care field more
specifically, it is essential to rigorously test the usability, feasibility, acceptability, and
effectiveness of novel health technology solutions. It is also essential to ensure that
patients and providers drive decision making that supports the development of these
resources to ensure that they can be seamlessly integrated into practice.

Trial Registration

Clinicaltrials.gov NCT01915160; https://clinicaltrials.gov/ct2/show/NCT01915160
(Archived by WebCite at http://www.webcitation.org/6cPIiQDpu)

Keywords: technology, mobile health, child mental health treatment, feasibility test,
fidelity, patient engagement, traumatic stress

Introduction

Background

One in four US children experiences a mental health disorder with severe impairment
or distress during their childhood [1-3]. Ensuring that these children have access to
the highest quality mental health care is a top public health priority. Efficacious child
and adolescent treatments exist for a wide range of mental health disorders [4].
However, these treatments are delivered with variable fidelity in mental health
service settings, even among well-trained providers [5-10]. Provider fidelity
generally refers to the degree to which a clinician adheres to a treatment protocol
and delivers the treatment competently [11]. Drifting or deviating from empirically
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supported treatment protocols can diminish an intervention’s potency and
effectiveness, leading to a major quality shortfall [10,12-14]. Statewide and national
dissemination and implementation initiatives are underway to narrow these gaps
[15-17]. However, the problem of weak and inconsistent provider fidelity persists
and must be addressed to improve the quality of care.

Technology-Based Resources and Access to High Quality Care

Recent technological advances offer an opportunity to support the effective delivery
of best-practice interventions. This can be achieved with portable mobile apps that
assist providers as they implement treatment activities that are challenging to deliver
with high fidelity and child engagement. Technology-based decision support tools
have been developed in the broader health care field, and initial data suggest that this
approach improves clinical decision making and adherence to best practices and
treatment protocols [18-19]. Novel technology-based therapy tools can offer a
standardized guiding framework for providers to follow as they progress through a
treatment and incorporate several design features to promote provider fidelity to a
treatment model, such as (1) inclusion of a diverse yet finite set of in-session and
homework activities that are all consistent with the goals of the treatment (ie, rather
than off-topic or off-task activities that may encourage drift); (2) presentation of key
intervention-related concepts in a consistent manner across providers and clients;
and (3) assessment and tracking of progress through a treatment model for each
client. Moreover, studies in child education suggest that the integration of interactive
games, touch screen learning, video demonstrations, and other engaging features
enhance child engagement in learning activities [20-21]. Together, these data
increase confidence that technology-based approaches may have value toward
improving child engagement and provider fidelity in child mental health treatment.
Increased child engagement is particularly important during mental health treatment
sessions, because engagement has been shown to reduce risk for dropout, which is
another pervasive problem in mental health treatment that limits its impact [22].

Efforts to develop technology-based solutions for mental health care must account
for limited resources available in community mental health settings, including the
cost and providers’ time [23-25]. Contemporary mobile devices such as tablets and
mobile phones are low cost and increasingly ubiquitous [26]. Integration of these
devices into practice is therefore likely to be feasible from a cost perspective. With
regard to time and effort, it is important that novel solutions are user-friendly and



Development and Pilot Evaluation of a Tablet-Based Application to Improve Quality of Care in Child Mental Health Treatment - PMC

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4712346/?report=printable[10/3/2024 5:37:34 AM]

able to be integrated readily into practice with minimal provider training and
preparation. This is most likely to be achieved when providers and patients are the
key drivers of the development process, working closely with the research team at
each phase of design, development, and evaluation. A patient- and provider-centered
approach is critical for successful implementation and dissemination.

Research is needed that directs the process of developing novel health care solutions
and that measures their potential to improve the quality of mental health care.
Research reviews suggest that technology-based tools, broadly considered,
effectively enhance mental health care; however, the majority of this research
focuses on self-help tools for adults [27-29] or other resources used by patients
outside the context of formal treatment sessions [30-32]. Our protocol differs from
prior approaches by examining the benefits of mobile device apps used in session
with an emphasis on interventions designed for children and their caregivers.

Selection of a Treatment Model With Which to Test a Novel Technology-Based
Solution

Selecting an appropriate treatment model is an important step in the process of
evaluating a new health technology solution. Ideally, the treatment model should
have a strong evidence base and high potential for cross-application with other
treatment approaches to enhance generalizability of the data. We selected Trauma-
Focused Cognitive Behavioral Therapy (TF-CBT) [33-34]; because it is a well-
established treatment for children in the mental health field [33-38], has ample
evidence supporting its effectiveness [33-38], is widely used, and has been
disseminated internationally. Moreover, TF-CBT uniquely addresses multiple
symptom domains commonly encountered in mental health treatment settings,
including posttraumatic stress, depressed mood, and disruptive behavior.
Development of a tablet-based application, or “e-workbook,” for TF-CBT therefore
would appear to have high potential to enhance the relevance of our data to a range
of established treatments for youth. TF-CBT also requires caregiver involvement,
which will allow us to explore the use of in-session resources with adults as well as
children. In our pilot work, we conducted structured 30-min interviews with 21
certified national TF-CBT trainers, which revealed significant provider interest in and
likely acceptance of tablet-based aids for delivering TF-CBT. These interviews also
provided strong direction around key challenges that tablet-based resources can
overcome [39].
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Purpose and Aims

The purpose of this project was to develop and pilot a tablet-based e-workbook that
is designed to increase quality of care in child mental health treatment via
improvements in child engagement and provider fidelity. The potential impact of an
e-workbook approach, if successful, is extraordinarily high in light of its scalability
and sustainability. In the current protocol, we describe a strategy to develop an e-
workbook to augment delivery of TF-CBT, a well-established treatment for children
and their caregivers. If this approach is found to have utility in practice, it can be
applied to a wide range of treatment approaches. The general outline of the protocol
addresses three aims: (1) to develop an e-workbook to support delivery of treatment
with high fidelity; (2) to conduct usability tests of the e-workbook with families and
providers; and (3) to conduct a feasibility trial comparing TF-CBT vs iPad-facilitated
TF-CBT.

Methods

Study Design

The aims of this investigation were accomplished in three phases. Phase I included
the initial development of the TF-CBT e-workbook. Phase II included focus groups
and individual interviews with 21 providers and 24 children (aged 8-16 years) to
inform the refinement of the e-workbook (ie, alpha testing). It also included internal
beta testing to guide the final editing and debugging process. Finally, Phase III, which
is currently underway, features a feasibility trial with 10 providers and 20 families to
examine the feasibility of the methodology that we propose to use in a future
randomized controlled trial (RCT) as well as the feasibility and acceptability of
implementing the TF-CBT e-workbook in community mental health and child welfare
agencies.

Phase I: Development of the TF-CBT e-Workbook

Technical Approach to Development The e-workbook was developed as a Web-
based, rather than native (ie, device-specific) application. Although this approach
requires the user to have Internet access, an advantage is that Web-based tools are
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accessible to providers on any of the wide range of web-connected devices. A native
application would ultimately require reprogramming and updating for each
operating system (Android, iOS, Windows). Although no technology can be
completely “future proof,” it was determined that Web-based tools would have the
highest potential to remain useful in meeting the aims of this project as technology
progresses. Native versions of the app will likely represent the final step toward
disseminating this resource once it is fully evaluated and refined.

The application is responsive; that is, it detects the type of device that is in use and
adjusts to it for optimal look and feel. For example, the application can detect an iPad
and use JavaScript to convert desktop mouse actions to accelerometer actions. This
functionality enables the use of features such as shaking the device to trigger a
response, inertial finger drawing, and the built-in microphone. Conversely, those
actions would naturally degrade to normal mouse actions if a user were to access the
resource via desktop computer. As the application detects different devices, the
responsive layout naturally adapts to the devices’ native display parameters. This
achieves a fully integrated and device-agnostic application and increases potential for
adoption across practice settings.

Content Development for the TF-CBT e-Workbook Qualitative data, collected
regularly as part of consultation calls conducted in TF-CBT training programs,
provided valuable direction in the technical and content development phases.
Specifically, these data were used to determine which components of TF-CBT are
most vulnerable to drift and what activities could be developed to overcome
challenges to child engagement and provider fidelity in each TF-CBT component. For
example, providers who were trained in TF-CBT reported that they used the
psychoeducation, anxiety management, and coping components of TF-CBT at least
50% of the time with their child trauma cases; but that the exposure components
were reported least frequently (26-50%) [40]. Therefore, greater attention was paid
to emphasizing exposure-specific elements of TF-CBT rather than general
psychotherapy skills. The research team also carefully reviewed data collected from
expert clinicians [39] to identify areas in which technology-based resources would
have high potential to enhance (1) provider fidelity; (2) child engagement in
treatment activities; (3) child or caregiver understanding of key treatment concepts;
(4) likelihood of skill acquisition; or (5) patient adherence to homework exercises.
Taken together, these data and observations were used to create the content and
format of the e-workbook activities and resources listed in Table 1.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4712346/table/table1/
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We developed numerous resources (Table 1) or “chapters” for use by providers
during individual sessions with each child. Introduction videos were created for
children and are available on the first screen of each chapter. Each video depicts a
teenager who explains the rationale for the chapter and presents brief examples that
illustrate completion of the activity. Our decision to feature older youth (ages 15-16)
in most of the videos was based on focus group feedback from children aged 8-15
years. Specifically, youth at the younger end of the age range stated that they would
be equally pleased with younger or older actors in the videos, whereas youth at the
older end of the age range agreed unanimously that actors should be older
adolescents, and that they would likely experience very little connection to a younger
actor. Some videos are brief (ie, 30-60 second) clips designed for a provider to use
after introducing a concept or teaching a skill with the goal of enhancing engagement
and reinforcing what the provider taught during the session (eg, videos
demonstrating the CBT triangle in the cognitive coping component of TF-CBT). Some
chapters feature interactive touch screen games, such as drag-and-drop activities,
drawing tools, trivia-style card games, and animated relaxation activities. Each
activity was developed to address an element of the TF-CBT protocol that was
identified by experts and providers as challenging to implement with high fidelity
and engagement.

Some resources included activities for providers to complete with caregivers. These
consisted of an extensive collection of video clips with narration that demonstrate a
wide range of effective behavior management skills, including common mistakes and
how to correct them. Videos were not intended to replace provider instruction and
demonstration, but to support providers’ attempts to teach caregivers how to apply
skills across a broad range of situations and settings. Additional resources were
developed for the provider. These consisted primarily of content that assists with
session preparation tasks, such as setting session goals and potential agenda items,
tracking, updating assigned homework activities, and guiding their clinical decision
making as families progress in TF-CBT. We also created provider tabs for most
resources that provide discussion points, tips, and ideas for supplemental exercises.

Phase II: Alpha and Beta Testing

Procedure The primary purpose of alpha testing in software and intervention
resource development is to assess reactions and obtain direct input from end users

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4712346/table/table1/
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regarding design, content, and functionality. These data are needed to guide
improvements to the resource. Participants were provided with tablets (ie, iPads) in
either individual interviews or focus group settings to interact with a select set of
resources within the TF-CBT e-workbook. Providers were given access to all
activities listed in Table 1, and children were given access to a representative sample
of activities. Participants were asked a series of semistructured questions
administered by trained interviewers. The questions asked participants to provide
reactions to each tool, ranging from reactions to the overall “look and feel” of the
interface, ease of navigation, and technical problems they experience. An average of 5
minutes was dedicated to review and discuss each resource. Qualitative data
collected during these sessions were audiotaped for transcription, coding, and data
analysis.

Participants Alpha testing was completed via focus groups with providers (n=22)
and via focus groups or individual interviews with children (n=24). Focus group sizes
were generally between 5-8 participants.

Children aged 8-11 years and 12-16 years participated in separate groups; average
age was 13.0 years. Children were recruited from clinical sites (local child advocacy
and mental health treatment centers) and local schools with on-site mental health
services with high rates of trauma exposure. Inclusion/exclusion criteria for clinic-
referred children were consistent with those used in prior RCTs with TF-CBT:
children were 8-16 years old, had a history of at least one potentially traumatic event,
had current clinically elevated symptoms of PTSD, and did not have active suicidal or
homicidal ideations or symptoms of psychosis. Participants recruited from the
schools were also 8-16 years old but not required to have a reported trauma history
or a particular symptom profile. This combined clinical/nonclinical sample was used
to maximize input on the look-and-feel of the TF-CBT e-workbook in addition to
applicability and clarity of content to youth in the targeted age range. Sample of
children was 65% female, 86% Black/African American, 14% white.

Providers were recruited from several child advocacy and mental health centers.
Providers were eligible if they were fully trained in TF-CBT and carried active child
trauma cases at the time of the study. There was diversity in the provider sample
with respect to discipline (64% counseling, 18% social work, 18% psychology),
credentials (18% doctorate, 23% MSW/LCSW/LISW/LMSW, 36% LPC, 23% other
Master’s degree), and years of experience delivering child trauma treatment (46%

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4712346/table/table1/
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5<years, 27% 3-5 years, 27% 1-3 years). Providers also varied in the settings in
which they worked (45% mental health clinic, 55% child advocacy center), with
several providers delivering TF-CBT in schools or patients’ homes through outreach
clinics. The provider sample was 86% female, 73% Caucasian, 18% Black/African
American, 4.5% Native American, and 4.5% other (unspecified).

Data Analysis Focus group and interview responses were audiorecorded and
transcribed. First, a content analysis of the interview responses was conducted
through multiple close readings of the transcriptions by two independent coders
(authors on this paper). Each coder generated an independent list of thematic
categories and subcategories based on their review of the data (eg, usefulness of a
specific tool; age appropriateness). These themes were then further developed and
ordered by the primary coder and reviewed and edited by the second coder. The
coders then met in a consensus conference to discuss the categories, resolve
questions, and refine the thematic categories. Once this was accomplished, the
themes were again reviewed. After additional discussion to review and refine
categories and resolve questions, the final thematic categories were completed and
higher-order categories were developed. We have previously used similar analytic
approaches to qualitative research with a range of public sector health care patient
and provider populations. [39,41-43] Results of these analyses, reported in Table 2
(providers) and Table 3 (children), were used to refine and fine tune the TF-CBT e-
workbook. The vast majority of recommendations given by children and providers
were addressed in the context of the current grant prior to feasibility testing. Some
recommendations were cost prohibitive, but can be addressed with future funding in
preparation for a large-scale RCT.

Beta testing followed the alpha testing phase and is a form of usability testing in
which refined or revised resources are evaluated by a new set of providers for
acceptability and functionality. This was to ensure that any errors existing within the
TF-CBT e-workbook were identified and corrected in preparation for the feasibility
trial. Members of the development and investigative team reviewed all the revised
components of the resource, and additional edits and refinements to content,
appearance, and functionality were made in response. Figures 1-7 include
screenshots of several e-workbook activities.

Phase III: Feasibility Trial

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4712346/table/table2/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4712346/table/table3/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4712346/figure/figure1/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4712346/figure/figure7/
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Approach The goal of the ongoing feasibility trial is to examine the feasibility of
implementing the TF-CBT e-workbook in community mental health service agencies,
and to demonstrate the randomized controlled trial (RCT) methodology we propose
to use in a future large-scale trial to test the effectiveness of the TF-CBT e-workbook
in clinics across the state. Resources and data resulting from this project are designed
to position us well for a large-scale RCT to examine the incremental benefit of e-
workbooks to best-practice interventions compared to standard care without
technology. The strengths and limitations associated with conducting a small-scale
feasibility RCT versus an open trial were carefully considered. A major benefit of the
latter approach included increased quantity of feasibility data related to the use of
the e-workbook. On balance, this option was outweighed by the importance of
demonstrating the feasibility of the full RCT methodology. This would allow us to
identify and address barriers in recruitment, retention, fidelity assessment, and other
procedures essential to successful conduct of a RCT. This approach is consistent with
expert recommendations to pilot test the feasibility of methods to be used in large
RCTs, use data yielded by such studies to “debug” the methodology, and assess
optimal strategies to executing the RCT [44].

Design The feasibility trial will involve 10 providers recruited from four
participating community-based mental health and child welfare agencies where TF-
CBT is delivered. Providers will have been fully trained in TF-CBT and carry active
child trauma cases at the onset of the trial. Providers will be block randomized by site
to either the e-workbook facilitated TF-CBT (n=5) or standard TF-CBT (TAU) (n=5)
conditions. Each provider will treat at least two children for a total sample of 20
children. We will also pursue an exploratory aim regarding the feasibility of using the
e-workbook across multiple treatment delivery settings by including a small
subsample of mental health providers who are primarily based in school settings (at
least two per study condition).

An independent, trained evaluator who is blind to the study condition will conduct
baseline, mid-treatment, and post-treatment clinical assessments. Families will be
reimbursed $30 for each administration of the assessment battery. All sessions will
be audiorecorded and coded for fidelity and child engagement by independent
coders.

Alternatives to this design decision were considered carefully. For example, the
design could have included each provider treating one e-workbook case and one
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standard TF-CBT case, with randomized ordering of conditions by provider. An
advantage of this approach is that provider factors are less likely to have strong
impact on clinical outcomes in this small-scale trial. A weakness of the approach is
that use of the e-workbook could affect performance on subsequent standard TF-CBT
cases for providers assigned to deliver TF-CBT using the e-workbook first.
Additionally, it was determined that if providers within an agency were assigned to
different starting conditions, this could increase risk of contamination across
conditions with standard TF-CBT providers hearing about, viewing, and potentially
even using elements of the e-workbook with standard TF-CBT cases. Overall, it was
concluded that block randomization by clinic to the two study conditions was a
preferable design strategy.

Participants

Providers A minimum of 10 providers who have been trained in TF-CBT and
maintain active child trauma caseloads will be recruited from four participating
clinics in the Charleston tri-county area. The clinics include both outpatient mental
health clinics and child advocacy centers. We will make every effort to recruit a
racially/ethnically diverse sample of providers to allow integration of feedback from
providers with diverse backgrounds. We will also attempt to recruit a balanced
sample with respect to sex and gender. Inclusion criteria for providers will be as
follows. Providers will be full- or part-time employees of the participating clinic and
had to have obtained at least a Master’s degree in social work, counseling, clinical
psychology, or a related field. Each provider will provide treatment to at least two
study cases during the feasibility trial. Providers will be encouraged to enroll up to 5
children to increase the likelihood that at least 2 cases will be completed per
provider during the trial.

Patients A minimum of 20 children aged 5-15 years and their caregivers will be
recruited into the feasibility trial. These children will be recruited from participating
clinics in the local area. We will make every effort to recruit a racially/ethnically
diverse sample of youth (eg, >25% African American) to ensure integration of
feedback from patients with diverse backgrounds. Inclusion criteria will be as
follows. Participating children will be aged 5-15 years, have experienced at least one
potentially traumatic event (eg, sexual assault, physical assault, witnessed violence,
disaster, serious accident), and have at least one symptom on each PTSD symptom
cluster (re-experiencing, avoidance, hyperarousal) based on a diagnostic interview.
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Cases will be excluded when the child or caregiver exhibits psychotic symptoms (eg,
active hallucinations, delusions, impaired thought processes); significant cognitive
disability, developmental delays, or pervasive developmental disorder; or active
suicidal or homicidal ideations. Children also will be excluded when there is no
consistent caregiver available to participate (eg, short-term foster care placement,
restrictions by child protective services). These criteria are consistent with those
used in prior TF-CBT clinical trials.

Assessment A trained evaluator both blinded to treatment condition and fully
trained in the administration of all measures will administer the assessment battery.
All measures are well-validated and widely used instruments in the mental health
field and in the treatment outcome research. Assessment will occur on three
occasions: at baseline (ie, during the screening interview), at mid-treatment (ie, after
the sixth treatment session, approximately two months post-baseline), and at post-
treatment (ie, after the twelfth treatment session, approximately four months post-
baseline). Treatment fidelity and child engagement will be measured via
observational coding of audiotapes.

Treatment Fidelity Fidelity to the TF-CBT and e-workbook-facilitated TF-CBT
protocols will be measured via coding of audiotaped treatment sessions by
independent, trained raters. Treatment sessions will be audiotaped for both study
conditions (n=20 x ~10 sessions average=~200 audiotapes). Ratings will be
completed using a behaviorally specific coding system of TF-CBT provider behavior
that was modified for the current study to ensure relevance to the e-workbook
condition [45]. The coding system will be used to calculate providers' fidelity to each
TF-CBT component. An additional eight items focus on general therapy skills, not
specific to TF-CBT, including establishing an agenda, providing a treatment rationale,
and assigning homework. Additional items were created to identify use of the e-
workbook activities to differentiate the two study conditions. Two independent
raters will listen to audiorecorded treatment session tapes and complete the
modified fidelity measure to code the use and extensiveness of specific treatment
techniques depicted on the recordings. Raters will be trained in the coding system
and meet biweekly throughout the remainder of the feasibility trial to ensure
maintenance of acceptable levels of accuracy and interrater reliability. Discrepant
ratings will be reviewed until consensus is achieved. If the two raters cannot reach
consensus, the PI and Co-Is will make final decisions.
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Child Engagement Child engagement will be measured via coding of audiotaped
sessions by independent, trained raters. The Child Involvement Ratings Scale (CIRS)
[46-47], a 6-item scale that measures child engagement for each session, will be used
for this purpose. Four “positive” involvement items and two “negative” involvement
items are rated for each session on a 6-point scale (ie, “not at all” to “a great deal
present”). The positive-involvement items emphasize the extent to which children
initiate discussions, demonstrate enthusiasm, self-disclose, and demonstrate
understanding. Negative-involvement items address withdrawal or avoidance in
treatment. Coders will provide ratings based on two 10-min segments of session
audiotapes (ie, beginning at min 10 and min 40). Child engagement ratings on the
CIRS have been associated with clinical outcomes [47] and provider flexibility in
delivery of EBTs [48]. Excellent internal consistency and strong interrater reliability
have been reported for this measure [47-48].

Child-Report of Functioning

Clinical Interview The Kiddie Schedule for Affective Disorders and Schizophrenia for
School Age Children-Present and Lifetime version (K-SADS-PL PTSD module) [49] is
a semistructured interview that will be used to assess PTSD symptom levels and
diagnostic status. The K-SADS-PL is well-established and used widely. It also has
been used in numerous TF-CBT RCTs [33]. The K-SADS-PL also assesses functional
impairment in school, social, and family life.

Self-Report Instruments The Center for Epidemiological Studies Depression Scale for
Children (CES-DC) assesses the severity of depressive symptomatology in children.
The CES-DC is a 20-item self-report depression inventory with possible scores
ranging from 0-60. Scores over 15 are indicative of significant levels of depressive
symptoms [50,51]. The UCLA PTSD Index for Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition (DSM-IV), Child Version (UCLA-PTSD) [52-54] will
be used to assess the severity of PTSD symptomatology in children. The UCLA PTSD
assesses exposure to traumatic events and all 17 DSM-IV symptoms of PTSD.
Psychometric research has yielded significant support for the reliability, construct
validity, and PTSD criterion-related validity [54]. The Therapeutic Alliance Scale for
Children (TASC) [55-57] will be used to measure levels of therapeutic alliance. The
TASC is an 8-item measure of the child’s alliance with the provider using a 4-point
scale. It has good internal consistency and interrater reliability [57]. The
Child/Adolescent Satisfaction Questionnaire (CASQ) [58] is a 15-item instrument that
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assesses child satisfaction with mental health treatment.

Caregiver Report of Functioning

Clinical Interview The K-SADS-PL [49] also will be administered to caregivers to
assess children’s PTSD symptoms and functional impairment.

Caregiver Report Instruments The UCLA PTSD Index for DSM-IV, Parent Version [59]
will be used to assess the severity of the child’s PTSD symptomatology from the
perspective of the caregiver. The Child Behavior Checklist-Parent Report (CBCL) [60]
is a widely used measure of behavioral and social maladjustment in children, as
perceived by the caregiver. The CBCL has strong psychometric properties. The Beck
Depression Inventory (BDI) [61-62] will be used to assess severity of caregivers’
depressive symptomatology. The BDI is a 21-item self-report scale of depression and
is widely researched and has excellent concurrent and discriminant validity [63]. The
Caregiver Satisfaction Questionnaire (CSQ) [58] is a 15-item instrument that assesses
caregiver satisfaction with mental health treatment. The Working Alliance Inventory
(WAI-short form) [64] is a 12-item measure of the parent-therapist alliance using a
7-point scale (ie, “never” to “always”).

User Reactions to TF-CBT e-Workbook To obtain direct input on the e-workbook’s
design, content, and functionality, post-treatment assessments will include
semistructured interviews with children, caregivers, and providers after completion
of e-workbook-facilitated TF-CBT. Patients and providers will complete
semistructured interviews about their experiences with the e-workbook and how it
affected treatment. Interviews will be audiotaped, transcribed, and interpreted using
the same approach used during alpha testing.

Data Analysis Plan For both conditions, several patient- and provider-level variables,
as well as data collection procedures will be assessed and described. Patient-level
variables will include the percentage of eligible patients recruited, treatment
attrition, study retention, and session attendance. Recruitment will be assessed by
the proportion of patients who agree to participate as compared to the total number
solicited to enroll. Attrition will be assessed by examining the proportion of patients
who prematurely terminate treatment. Qualitative analyses will be conducted to
identify themes in termination. Study retention refers to the proportion of patients
who complete all assessment points associated with the treatment protocol,
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including those who terminate treatment prematurely.

Provider-level variables will include provider recruitment to participate, fidelity to
TF-CBT procedures, use of the resources within the e-workbook, and adherence to
the session audiotaping protocol. Recruitment will be assessed by the proportion of
providers who agreed to participate as compared to the total number approached.
Provider fidelity will consist of the proportion of completed treatment components
for the intervention according to the fidelity measure described previously. Providers
will be interviewed at the end of treatment with e-workbook cases to provide
feedback on the usability of the e-workbook activities. Other data to be summarized
include kappa coefficients between independent fidelity raters, scheduling and
logistical barriers to completing assessment, and communication successes and
failures between study staff and clinic site staff around recruitment efforts to
demonstrate feasibility of study procedures for our planned RCT.

Results

At the time of manuscript submission, Phases I and II of the study (mobile application
development and refinement) were completed, and initial recruitment for Phase III
(feasibility trial) is underway. No data have been cleaned or analyzed for the
feasibility trial component of the project. All aspects of this federally funded study
have been approved by the institutional review board (IRB) at the institution where
the research is being conducted. Usability and focus group testing yielded a number
of strong, favorable reactions from providers and families. Recommendations for
refining the e-workbook also were provided, and these guided several improvements
to the resource prior to initiating the feasibility trial, which is currently underway.

Discussion

The current protocol advances methods for developing technologies for use in mental
health. First, it moves the field forward by developing and evaluating technology-
based tools designed specifically to support treatment delivery and quality of care by
targeting provider fidelity and, second, through engaging children. This represents a
key step toward making EBTs more accessible to children and families. Existing
technology-based tools largely target the (adult) patient directly by assisting them in
self-care or homework adherence [25-43,63]. Such resources are not designed to
support providers in the delivery of interventions with fidelity, and therefore are
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unlikely to have significant direct effect on the quality of care that families receive
when they present for treatment in community mental health service agencies.
Second, this line of research will provide valuable data about the potential for
technology-based resources to enhance children’s engagement in treatment. This is
an important, but significantly underdeveloped, area of research that may have
critical implications for the health care field. Third, we capitalized on recent
technological advances by developing Web-based applications that are optimized for
mobile devices. This allows us to test the resources on a tablet (eg, iPad) while
ensuring that we achieve a fully integrated and device-agnostic application that will
operate with the most current technologies without the need to rewrite the
application on a device-by-device basis. Fourth, we developed a wide range of tools
(eg, videos, interactive games, drawing applications) that providers will use with
children and adults (caregivers). This will ensure collection of valuable feasibility
data that have high relevance to several design formats and target populations.
Alternatively, a narrower focus on a specific patient population (eg, adults with
depression) or specific type of resource (eg, videos only) would have had relatively
less potential to significantly advance the field.

This study represents a unique opportunity to capitalize on the increasing use of
mobile phone, Internet, and tablets by both patients and providers to support
providers’ efforts to deliver empirically supported treatments with a high level of
fidelity. As these technologies continue to increase in popularity worldwide and
within the health care field more specifically, it is essential to rigorously test the
usability, feasibility, acceptability, and effectiveness of these resources. It is also
essential to use input from patients and providers to drive decision-making related to
development of these resources to ensure that they can be seamlessly integrated into
practice. This study takes an initial step toward evaluating the feasibility and utility
of implementing best-practice treatment with the assistance of a patient- and
provider-centered tablet-based e-workbook resource. If feasibility is supported by
our pilot trial, we will propose a rigorous, statewide efficacy evaluation powered to
examine the impact on child mental health outcomes. Data yielded from such an
evaluation will have tremendous value for purposes of developing and disseminating
highly accessible resources that are designed to enhance the quality of treatment
delivered to children and families in a wide range of service settings.

Acknowledgments



Development and Pilot Evaluation of a Tablet-Based Application to Improve Quality of Care in Child Mental Health Treatment - PMC

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4712346/?report=printable[10/3/2024 5:37:34 AM]

We thank Judy Cohen, MD, Esther Deblinger, PhD, and Anthony Mannarino, PhD, who
developed TF-CBT and have provided valuable input and feedback throughout every
phase of this project. We thank Ben Jacobs of Fuzzco for his significant role in the
design and development process of the TF-CBT e-workbook. We thank Josh
Nissenboim of Fuzzco for his leadership and partnership in support of this project
and related research. We thank Joel Sherrill of NIMH for his thoughtful feedback on
early conceptualizations of this project. We also thank the families and providers
who participated in this study for their time and insights. This research and the
authors’ time and effort were supported by National Institute of Mental Health grants
R34-MH096907, R01-MH81056, R34-MH104470, and T32-MH18869; National
Institute on Drug Abuse grants K12-DA031794, K23-DA038257, and R01-DA031285;
and Substance Abuse and Mental Health Services Administration grant U79-
SM061269. None of these funding agencies were involved in the design of the study;
the collection, analysis, or interpretation of data; the writing of the manuscript, or the
decision to submit the manuscript for publication.

Abbreviations

BDI Beck Depression Inventory

CASQ Child/Adolescent Satisfaction Questionnaire

CBLC Child Behavior Checklist

CBT cognitive behavioral therapy

CES-DC Center for Epidemiological Studies Depression Scale for
Children

CIRS Child Involvement Ratings Scale

CSQ Caregiver Satisfaction Questionnaire

DSM-IV Diagnostic and Statistical Manual of Mental Disorders, Fourth



Development and Pilot Evaluation of a Tablet-Based Application to Improve Quality of Care in Child Mental Health Treatment - PMC

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4712346/?report=printable[10/3/2024 5:37:34 AM]

Edition

EBT evidence-based treatment

e-
workbook tablet-facilitated Trauma-Focused CBT (mobile application)

IRB institutional review board

KSADS-PL Kiddie Schedule for Affective Disorders and Schizophrenia for
School Age Children-Present and Lifetime version

PTSD posttraumatic stress disorder

RCT randomized controlled trial

TAC-R Treatment Adherence Checklist-Revised

TASC Therapeutic Alliance Scale for Children

TAU treatment-as-usual

TF-CBT Trauma-Focused Cognitive Behavioral Therapy

UCLA-
PTSD UCLA PTSD Index for DSM-IV

WAI Working Alliance Inventory

Footnotes

Conflicts of Interest: None declared.

References



Development and Pilot Evaluation of a Tablet-Based Application to Improve Quality of Care in Child Mental Health Treatment - PMC

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4712346/?report=printable[10/3/2024 5:37:34 AM]

1. Costello EJ, Egger H, Angold A. 10-year research update review: the epidemiology of child and
adolescent psychiatric disorders: I. Methods and public health burden. J Am Acad Child Adolesc
Psychiatry. 2005 Oct;44(10):972–86. doi: 10.1097/01.chi.0000172552.41596.6f.S0890-
8567(09)61759-7 [PubMed: 16175102] [CrossRef: 10.1097/01.chi.0000172552.41596.6f]

2. Kessler RC, Avenevoli S, Costello EJ, Georgiades K, Green JG, Gruber MJ, He J, Koretz D, McLaughlin
KA, Petukhova M, Sampson NA, Zaslavsky AM, Merikangas KR. Prevalence, persistence, and
sociodemographic correlates of DSM-IV disorders in the National Comorbidity Survey Replication
Adolescent Supplement. Arch Gen Psychiatry. 2012 Apr;69(4):372–80.
doi: 10.1001/archgenpsychiatry.2011.160. http://europepmc.org/abstract/MED/22147808
.archgenpsychiatry.2011.160 [PMCID: PMC3445020] [PubMed: 22147808] [CrossRef:
10.1001/archgenpsychiatry.2011.160]

3. Merikangas KR, He J, Burstein M, Swanson SA, Avenevoli S, Cui L, Benjet C, Georgiades K,
Swendsen J. Lifetime prevalence of mental disorders in U.S. adolescents: results from the National
Comorbidity Survey Replication--Adolescent Supplement (NCS-A) J Am Acad Child Adolesc
Psychiatry. 2010 Oct;49(10):980–9. doi: 10.1016/j.jaac.2010.05.017.
http://europepmc.org/abstract/MED/20855043
.S0890-8567(10)00476-4 [PMCID: PMC2946114]
[PubMed: 20855043] [CrossRef: 10.1016/j.jaac.2010.05.017]

4. Chorpita B, Daleiden E, Ebesutani C. Evidence-based treatments for children and adolescents: An
updated review of indicators of efficacy and effectiveness. Clin Psychol Sci Prac. 2011;18:154–72.
http://www.childfirst.ucla.edu/Chorpita%20et%20al%20(2011)-Evidence-
Based%20Treatment%20for%20Children.pdf
.

5. Drake RE, Torrey WC, McHugo GJ. Strategies for implementing evidence-based practices in routine
mental health settings. Evid Based Ment Health. 2003 Feb;6(1):6–7.
http://ebmh.bmj.com/cgi/pmidlookup?view=long&pmid=12588814
. [PubMed: 12588814]

6. Garland AF, Brookman-Frazee L, Hurlburt MS, Accurso EC, Zoffness RJ, Haine-Schlagel R, Ganger
W. Mental health care for children with disruptive behavior problems: a view inside therapists'
offices. Psychiatr Serv. 2010 Aug;61(8):788–95. doi: 10.1176/appi.ps.61.8.788.
http://europepmc.org/abstract/MED/20675837
.61/8/788 [PMCID: PMC3019612] [PubMed:
20675837] [CrossRef: 10.1176/appi.ps.61.8.788]

7. Kazak AE, Hoagwood K, Weisz JR, Hood K, Kratochwill TR, Vargas LA, Banez GA. A meta-systems
approach to evidence-based practice for children and adolescents. Am Psychol. 2010;65(2):85–97.
doi: 10.1037/a0017784.2010-02208-011 [PubMed: 20141264] [CrossRef: 10.1037/a0017784]

http://europepmc.org/abstract/MED/22147808
http://europepmc.org/abstract/MED/20855043
http://www.childfirst.ucla.edu/Chorpita%20et%20al%20(2011)-Evidence-Based%20Treatment%20for%20Children.pdf
http://www.childfirst.ucla.edu/Chorpita%20et%20al%20(2011)-Evidence-Based%20Treatment%20for%20Children.pdf
http://ebmh.bmj.com/cgi/pmidlookup?view=long&pmid=12588814
http://europepmc.org/abstract/MED/20675837


Development and Pilot Evaluation of a Tablet-Based Application to Improve Quality of Care in Child Mental Health Treatment - PMC

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4712346/?report=printable[10/3/2024 5:37:34 AM]

8. McHugo GJ, Drake RE, Whitley R, Bond GR, Campbell K, Rapp CA, Goldman HH, Lutz WJ, Finnerty
MT. Fidelity outcomes in the National Implementing Evidence-Based Practices Project. Psychiatr
Serv. 2007 Oct;58(10):1279–84. doi: 10.1176/appi.ps.58.10.1279.58/10/1279 [PubMed: 17914003]
[CrossRef: 10.1176/appi.ps.58.10.1279]

9. Raghavan R, Inoue M, Ettner SL, Hamilton BH, Landsverk J. A preliminary analysis of the receipt of
mental health services consistent with national standards among children in the child welfare
system. Am J Public Health. 2010 Apr;100(4):742–9.
doi: 10.2105/AJPH.2008.151472.AJPH.2008.151472 [PMCID: PMC2836330] [PubMed: 19608950]
[CrossRef: 10.2105/AJPH.2008.151472]

10. McCabe O. Crossing the Quality Chasm in Behavioral Health Care: The Role of Evidence-Based
Practice. Professional Psychology: Research and Practice. 2004;35(6):571–579. doi: 10.1037/0735-
7028.35.6.571. [CrossRef: 10.1037/0735-7028.35.6.571]

11. Cross WF, West JC. Examining implementer fidelity: Conceptualizing and measuring adherence
and competence. J Child Serv. 2011;6(1):18–33. doi: 10.5042/jcs.2011.0123.
http://europepmc.org/abstract/MED/21922026
. [PMCID: PMC3171488] [PubMed: 21922026]
[CrossRef: 10.5042/jcs.2011.0123]

12. Bond G, Becker D, Drake R. Measurement of fidelity of implementation of evidence based-
practices: Case examples of the IPS fidelity scale. Clin Psychol Sci Prac. 2011;18:126–41.
doi: 10.1111/j.1468-2850.2011.01244.x. [CrossRef: 10.1111/j.1468-2850.2011.01244.x]

13. McHugo GJ, Drake RE, Teague GB, Xie H. Fidelity to assertive community treatment and client
outcomes in the New Hampshire dual disorders study. Psychiatr Serv. 1999 Jun;50(6):818–24.
[PubMed: 10375153]

14. Schoenwald SK, Sheidow AJ, Letourneau EJ. Toward effective quality assurance in evidence-
based practice: links between expert consultation, therapist fidelity, and child outcomes. J Clin Child
Adolesc Psychol. 2004 Mar;33(1):94–104. doi: 10.1207/S15374424JCCP3301_10. [PubMed:
15028545] [CrossRef: 10.1207/S15374424JCCP3301_10]

15. Karlin BE, Ruzek JI, Chard KM, Eftekhari A, Monson CM, Hembree EA, Resick PA, Foa EB.
Dissemination of evidence-based psychological treatments for posttraumatic stress disorder in the
Veterans Health Administration. J Trauma Stress. 2010 Dec;23(6):663–73. doi: 10.1002/jts.20588.
[PubMed: 21171126] [CrossRef: 10.1002/jts.20588]

16. Saunders B. Bringing in evidence-based practice: How do we make EBP TAU?. Leadership
Symposium on Evidence-Based Practice in Human Services; January 30, 2009; San Diego, CA. 2009.

17. Markiewicz J, Ebert L, Ling D, Amaya-Jackson L, Kisiel C. Learning Collaborative Toolkit. Raising

http://europepmc.org/abstract/MED/21922026


Development and Pilot Evaluation of a Tablet-Based Application to Improve Quality of Care in Child Mental Health Treatment - PMC

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4712346/?report=printable[10/3/2024 5:37:34 AM]

the standard of care for traumatized children and their families. Los Angeles, CA and Durham, NC:
National Center for Child Traumatic Stress; 2006. [2015-07-23].
http://www.nctsn.org/nctsn_assets/pdfs/lc/Module_all.pdf
.

18. Kubben PL, van SH, Cornips E M J. Vaccaro AR, Dvorak MF, van Rhijn L W. Scherpbier A J J A.
Hoogland H. An evidence-based mobile decision support system for subaxial cervical spine injury
treatment. Surg Neurol Int. 2011;2:32. doi: 10.4103/2152-7806.78238.
http://www.surgicalneurologyint.com/article.asp?issn=2152-
7806;year=2011;volume=2;issue=1;spage=32;epage=32;aulast=Kubben
. [PMCID: PMC3086168]
[PubMed: 21541200] [CrossRef: 10.4103/2152-7806.78238]

19. Roy P, Durieux P, Gillaizeau F, Legall C, Armand-Perroux A, Martino L, Hachelaf M, Dubart A,
Schmidt J, Cristiano M, Chretien J, Perrier A, Meyer G. A computerized handheld decision-support
system to improve pulmonary embolism diagnosis: a randomized trial. Ann Intern Med. 2009 Nov
17;151(10):677–86. doi: 10.7326/0003-4819-151-10-200911170-00003.151/10/677 [PubMed:
19920268] [CrossRef: 10.7326/0003-4819-151-10-200911170-00003]

20. Kang B, Tan S. Impact of digital games on intrinsicextrinsic motivation, achievement,satisfaction.
McFerrin K. eds. Proceedings of Society for Information Technology & Teacher Education
International Conference; Society for Information Technology & Teacher Education International
Conference; 03/03/2008; Las Vegas, NV. Chesapeake, VA: Association for the Advancement of
Computing in Education; 2008. Mar 03, pp. 1825–32.

21. Papastergiou M. Digital Game-Based Learning in high school Computer Science education:
Impact on educational effectiveness and student motivation. Computers & Education. 2009
Jan;52(1):1–12. doi: 10.1016/j.compedu.2008.06.004. [CrossRef: 10.1016/j.compedu.2008.06.004]

22. McKay M, Hibbert R, Hoagwood K. Integrating evidence based engagement interventions into
"real world" child mental health settings. Brief Treatment and Crisis Intervention. 2004;4:177–86.
doi: 10.1093/brief-treatment/mhh014.
http://familyinvolvementcenter.org/phocadownloadpap/Integrating%20Evidence-
Based%20Engagement%20Interventions.pdf
. [CrossRef: 10.1093/brief-treatment/mhh014]

23. Kazdin AE, Blase SL. Rebooting Psychotherapy Research and Practice to Reduce the Burden of
Mental Illness. Perspect Psychol Sci. 2011 Jan;6(1):21–37. doi: 10.1177/1745691610393527.6/1/21
[PubMed: 26162113] [CrossRef: 10.1177/1745691610393527]

24. Luxton D, McCann R, Bush N, Mishkind M, Reger G. mHealth for mental health: Integrating
smartphone technology in behavioral healthcare. Prof Psychol Res Pr. 2011;42:505.
doi: 10.1037/a0024485. [CrossRef: 10.1037/a0024485]

http://www.nctsn.org/nctsn_assets/pdfs/lc/Module_all.pdf
http://www.surgicalneurologyint.com/article.asp?issn=2152-7806;year=2011;volume=2;issue=1;spage=32;epage=32;aulast=Kubben
http://www.surgicalneurologyint.com/article.asp?issn=2152-7806;year=2011;volume=2;issue=1;spage=32;epage=32;aulast=Kubben
http://familyinvolvementcenter.org/phocadownloadpap/Integrating%20Evidence-Based%20Engagement%20Interventions.pdf
http://familyinvolvementcenter.org/phocadownloadpap/Integrating%20Evidence-Based%20Engagement%20Interventions.pdf


Development and Pilot Evaluation of a Tablet-Based Application to Improve Quality of Care in Child Mental Health Treatment - PMC

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4712346/?report=printable[10/3/2024 5:37:34 AM]

25. Amstadter AB, Broman-Fulks J, Zinzow H, Ruggiero KJ, Cercone J. Internet-based interventions
for traumatic stress-related mental health problems: a review and suggestion for future research.
Clin Psychol Rev. 2009 Jul;29(5):410–20. doi: 10.1016/j.cpr.2009.04.001.
http://europepmc.org/abstract/MED/19403215
.S0272-7358(09)00046-4 [PMCID: PMC2704915]
[PubMed: 19403215] [CrossRef: 10.1016/j.cpr.2009.04.001]

26. Smith A. Pew Research Center. 2015. Apr 01, [2015-10-27]. U.S. Smartphone Use in 2015
http://www.pewinternet.org/files/2015/03/PI_Smartphones_0401151.pdf
.

27. Carlbring P, Andersson Internet and psychological treatment: How well can they be combined?
Comput Hum Behav. 2006;22:545–53. doi: 10.1016/j.chb.2004.10.009. [CrossRef:
10.1016/j.chb.2004.10.009]

28. Cuijpers P, Marks IM, van SA, Cavanagh K, Gega L, Andersson G. Computer-aided psychotherapy
for anxiety disorders: a meta-analytic review. Cogn Behav Ther. 2009;38(2):66–82.
doi: 10.1080/16506070802694776.912391320 [PubMed: 20183688] [CrossRef:
10.1080/16506070802694776]

29. Clough BA, Casey LM. Technological adjuncts to enhance current psychotherapy practices: a
review. Clin Psychol Rev. 2011 Apr;31(3):279–92. doi: 10.1016/j.cpr.2010.12.008.S0272-
7358(11)00003-1 [PubMed: 21382535] [CrossRef: 10.1016/j.cpr.2010.12.008]

30. Luxton DD, June JD, Kinn JT. Technology-based suicide prevention: current applications and
future directions. Telemed J E Health. 2011;17(1):50–4. doi: 10.1089/tmj.2010.0091. [PubMed:
21214382] [CrossRef: 10.1089/tmj.2010.0091]

31. Morris ME, Kathawala Q, Leen TK, Gorenstein EE, Guilak F, Labhard M, Deleeuw W. Mobile
therapy: case study evaluations of a cell phone application for emotional self-awareness. J Med
Internet Res. 2010;12(2):e10. doi: 10.2196/jmir.1371. http://www.jmir.org/2010/2/e10/
v12i2e10
[PMCID: PMC2885784] [PubMed: 20439251] [CrossRef: 10.2196/jmir.1371]

32. Sandler E. Psychol Today. 2010. [2015-10-27]. New mobile apps provide 24-7 check-ins
https://www.psychologytoday.com/blog/promoting-hope-preventing-suicide/201006/new-
mobile-apps-provide-24-7-check-ins
.

33. Deblinger E, Mannarino AP, Cohen JA, Steer RA. A follow-up study of a multisite, randomized,
controlled trial for children with sexual abuse-related PTSD symptoms. J Am Acad Child Adolesc
Psychiatry. 2006 Dec;45(12):1474–84. doi: 10.1097/01.chi.0000240839.56114.bb.S0890-
8567(09)61805-0 [PubMed: 17135993] [CrossRef: 10.1097/01.chi.0000240839.56114.bb]

34. Cohen JA, Deblinger E, Mannarino AP, Steer RA. A multisite, randomized controlled trial for
children with sexual abuse-related PTSD symptoms. J Am Acad Child Adolesc Psychiatry. 2004

http://europepmc.org/abstract/MED/19403215
http://www.pewinternet.org/files/2015/03/PI_Smartphones_0401151.pdf
http://www.jmir.org/2010/2/e10/
https://www.psychologytoday.com/blog/promoting-hope-preventing-suicide/201006/new-mobile-apps-provide-24-7-check-ins
https://www.psychologytoday.com/blog/promoting-hope-preventing-suicide/201006/new-mobile-apps-provide-24-7-check-ins


Development and Pilot Evaluation of a Tablet-Based Application to Improve Quality of Care in Child Mental Health Treatment - PMC

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4712346/?report=printable[10/3/2024 5:37:34 AM]

Apr;43(4):393–402. doi: 10.1097/00004583-200404000-00005.
http://europepmc.org/abstract/MED/15187799
.S0890-8567(09)61245-4 [PMCID: PMC1201422]
[PubMed: 15187799] [CrossRef: 10.1097/00004583-200404000-00005]

35. Cohen JA, Mannarino AP, Iyengar S. Community treatment of posttraumatic stress disorder for
children exposed to intimate partner violence: a randomized controlled trial. Arch Pediatr Adolesc
Med. 2011 Jan;165(1):16–21. doi: 10.1001/archpediatrics.2010.247.165/1/16 [PubMed: 21199975]
[CrossRef: 10.1001/archpediatrics.2010.247]

36. Deblinger E, Mannarino AP, Cohen JA, Runyon MK, Steer RA. Trauma-focused cognitive
behavioral therapy for children: impact of the trauma narrative and treatment length. Depress
Anxiety. 2011 Jan;28(1):67–75. doi: 10.1002/da.20744. [PMCID: PMC6675414] [PubMed:
20830695] [CrossRef: 10.1002/da.20744]

37. Silverman WK, Ortiz CD, Viswesvaran C, Burns BJ, Kolko DJ, Putnam FW, Amaya-Jackson L.
Evidence-based psychosocial treatments for children and adolescents exposed to traumatic events. J
Clin Child Adolesc Psychol. 2008 Jan;37(1):156–83. doi: 10.1080/15374410701818293.792182672
[PubMed: 18444057] [CrossRef: 10.1080/15374410701818293]

38. Wethington HR, Hahn RA, Fuqua-Whitley DS, Sipe TA, Crosby AE, Johnson RL, Liberman AM,
Mościcki E, Price LN, Tuma FK, Kalra G, Chattopadhyay SK, Task Force on Community Preventive
Services The effectiveness of interventions to reduce psychological harm from traumatic events
among children and adolescents: a systematic review. Am J Prev Med. 2008 Sep;35(3):287–313.
doi: 10.1016/j.amepre.2008.06.024.S0749-3797(08)00528-X [PubMed: 18692745] [CrossRef:
10.1016/j.amepre.2008.06.024]

39. Hanson RF, Gros KS, Davidson TM, Barr S, Cohen J, Deblinger E, Mannarino AP, Ruggiero KJ.
National trainers' perspectives on challenges to implementation of an empirically-supported mental
health treatment. Adm Policy Ment Health. 2014 Jul;41(4):522–34. doi: 10.1007/s10488-013-0492-
6. http://europepmc.org/abstract/MED/23605292
. [PMCID: PMC3758397] [PubMed: 23605292]
[CrossRef: 10.1007/s10488-013-0492-6]

40. Hanson R, Self-Brown S, Begle A. Factors related to therapist enrollment and retention in
Implementation Research: Lessons learned from the BRidGE project. 2011

41. Davidson TM, Soltis K, Albia CM, de AM, Ruggiero KJ. Providers' perspectives regarding the
development of a web-based depression intervention for Latina/o youth. Psychol Serv. 2015
Feb;12(1):37–48. doi: 10.1037/a0037686.2014-34421-001 [PMCID: PMC4333062] [PubMed:
25133417] [CrossRef: 10.1037/a0037686]

42. Davidson TM, Lopez CM, Saulson R, Borkman AL, Soltis K, Ruggiero KJ, de AM, Wingood GM,

http://europepmc.org/abstract/MED/15187799
http://europepmc.org/abstract/MED/23605292


Development and Pilot Evaluation of a Tablet-Based Application to Improve Quality of Care in Child Mental Health Treatment - PMC

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4712346/?report=printable[10/3/2024 5:37:34 AM]

Diclemente RJ, Danielson CK. Development and preliminary evaluation of a behavioural HIV-
prevention programme for teenage girls of Latino descent in the USA. Cult Health Sex.
2014;16(5):533–46. doi: 10.1080/13691058.2014.891049.
http://europepmc.org/abstract/MED/24697607
. [PMCID: PMC4020958] [PubMed: 24697607]
[CrossRef: 10.1080/13691058.2014.891049]

43. Grubaugh A, Gros K, Davidson T, Frueh Bc, Ruggiero K. Providers’ perspectives regarding the
feasibility and utility of an Internet-based mental health intervention for veterans. Psychological
Trauma: Theory, Research, Practice, and Policy. 2014;6(6):624–631. doi: 10.1037/a0035772.
[CrossRef: 10.1037/a0035772]

44. Leon A, Davis L, Kraemer H. The role and interpretation of pilot studies in clinical research.
Journal of Psychiatric Research. 2011 May;45(5):626–629. doi: 10.1016/j.jpsychires.2010.10.008.
[PMCID: PMC3081994] [PubMed: 21035130] [CrossRef: 10.1016/j.jpsychires.2010.10.008]

45. Hanson R, Deblinger E, Cohen J, Ruggiero K, Suffoletta-Maierle S. Unpublished manuscript.
Charleston, SC: Unpublished manuscript; 2004. The Treatment Adherence Checklist-Revised.

46. Chu B, Kendall P. Child Involvement Rating Scale (CIRS): Scoring manual. Piscataway, NJ
Department of Clinical Psychology, GSAPP, Rutgers University: Unpublished scoring manual; 1999.

47. Chu BC, Kendall PC. Positive association of child involvement and treatment outcome within a
manual-based cognitive-behavioral treatment for children with anxiety. J Consult Clin Psychol. 2004
Oct;72(5):821–9. doi: 10.1037/0022-006X.72.5.821.2004-19094-010 [PubMed: 15482040]
[CrossRef: 10.1037/0022-006X.72.5.821]

48. Chu BC, Kendall PC. Therapist responsiveness to child engagement: flexibility within manual-
based CBT for anxious youth. J Clin Psychol. 2009 Jul;65(7):736–54. doi: 10.1002/jclp.20582.
[PubMed: 19391153] [CrossRef: 10.1002/jclp.20582]

49. Kaufman J, Birmaher B, Brent D, Rao U, Flynn C, Moreci P, Williamson D, Ryan N. Schedule for
Affective Disorders and Schizophrenia for School-Age Children-Present and Lifetime Version (K-
SADS-PL): initial reliability and validity data. J Am Acad Child Adolesc Psychiatry. 1997 Jul;36(7):980–
8. doi: 10.1097/00004583-199707000-00021.S0890-8567(09)62555-7 [PubMed: 9204677]
[CrossRef: 10.1097/00004583-199707000-00021]

50. Weissman M, Orvaschel H, Padian N. Children's symptom and social functioning self-report
scales. Comparison of mothers' and children's reports. J Nerv Ment Dis. 1980 Dec;168(12):736–40.
[PubMed: 7452212]

51. Faulstich M, Carey M, Ruggiero L, Enyart P, Gresham F. Assessment of depression in childhood
and adolescence: an evaluation of the Center for Epidemiological Studies Depression Scale for

http://europepmc.org/abstract/MED/24697607


Development and Pilot Evaluation of a Tablet-Based Application to Improve Quality of Care in Child Mental Health Treatment - PMC

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4712346/?report=printable[10/3/2024 5:37:34 AM]

Children (CES-DC) Am J Psychiatry. 1986 Aug;143(8):1024–7. [PubMed: 3728717]

52. Pynoos R, Rodriguez N, Steinberg A, Stuber M, Frederick C. UCLA PTSD Index for DSM IV
(Adolescent version) Los Angeles, CA: UCLA Trauma Psychiatry Service; 1998.

53. Pynoos R, Rodriguez N, Steinberg A, Stuber M, Frederick C. UCLA PTSD Index for DSM IV (Child
version) Los Angeles, CA: UCLA Trauma Psychiatry Service; 1998.

54. Rodriguez N, Steinberg A, Pynoos R. PTSD Index: Preliminary psychometric analysis of the child
and parent versions. The Annual Meeting of the International Society for Traumatic Stress Studies;
2001; New Orleans, Louisiana. 2001.

55. Shirk S, Russell R. Change Processes in Child Psychotherapy: Revitalizing Treatment and Research.
NY: The Guilford Press; 1996.

56. Shirk S, Saiz Cc. Clinical, empirical, and developmental perspectives on the therapeutic
relationship in child psychotherapy. Develop. Psychopathol. 2008 Oct 31;4(04):713–28.
doi: 10.1017/S0954579400004946. [CrossRef: 10.1017/S0954579400004946]

57. Elvins R, Green J. The conceptualization and measurement of therapeutic alliance: an empirical
review. Clin Psychol Rev. 2008 Oct;28(7):1167–87. doi: 10.1016/j.cpr.2008.04.002.S0272-
7358(08)00085-8 [PubMed: 18538907] [CrossRef: 10.1016/j.cpr.2008.04.002]

58. Lang J, Franks R. Child/Adolescent Satisfaction Questionnaire. Farmington, CT: Connecticut Center
for Effective Practice; 2007.

59. Pynoos R, Rodriguez N, Steinberg A, Stuber M, Frederick C. UCLA PTSD Index for DSM IV (Parent
version) Los Angeles, CA: UCLA Trauma Psychiatry Service; 1998.

60. Achenbach T. Manual for the child behavior checklist/4-18 and 1991 profile. Burlington, VT: Dept.
of Psychiatry, University of Vermont; 1991.

61. Beck AT, Ward CH, Mendelson M, Mock J, Erbaugh J. An inventory for measuring depression. Arch
Gen Psychiatry. 1961 Jun;4:561–71. [PubMed: 13688369]

62. Beck A, Steer R, Carbin Mg. Psychometric properties of the Beck Depression Inventory: Twenty-
five years of evaluation. Clinical Psychology Review. 1988 Jan;8(1):77–100. doi: 10.1016/0272-
7358(88)90050-5. [CrossRef: 10.1016/0272-7358(88)90050-5]

63. Rizvi SL, Dimeff LA, Skutch J, Carroll D, Linehan MM. A pilot study of the DBT coach: an
interactive mobile phone application for individuals with borderline personality disorder and
substance use disorder. Behav Ther. 2011 Dec;42(4):589–600.
doi: 10.1016/j.beth.2011.01.003.S0005-7894(11)00050-5 [PubMed: 22035988] [CrossRef:



Development and Pilot Evaluation of a Tablet-Based Application to Improve Quality of Care in Child Mental Health Treatment - PMC

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4712346/?report=printable[10/3/2024 5:37:34 AM]

10.1016/j.beth.2011.01.003]

64. Horvath AO, Greenberg LS. Development and validation of the Working Alliance Inventory. J
Couns Psychol. 1989;36:223–33.

Figures and Tables

Table 1

Patient-targeted components of the TF-CBT e-workbook by session.

Treatment
concept

TF-CBT e-workbook resource Modality

One for each
component of TF-
CBT

Introductory videos that provide an
overview for the caregiver and child about
why this component of treatment is
important.

Video clips featuring
adolescent-aged subjects

Each TF-CBT
component

Interactive homework assignment checklists
with activity suggestions.

Interactive application

Psychoeducation “What Do You Know?” question and answer
quiz game, with “card decks” designed to
facilitate child-provider education around
trauma, domestic violence, sexual abuse,
physical abuse, personal safety, disasters,
serious accidents, and bulling/peer
victimization; these decks can be
personalized to each patient and provider.

Interactive touch screen
activity with
scorekeeping

Psychoeducation “You are not alone” interactive graphical
display that provides accurate statistics
about traumatic events and emotional
recovery. The provider selects a question to
review with the child, and the child then
estimates via touch screen interaction how
many of children drawn on the screen have
had experiences similar to him/her. Correct
answers are given with light up figures.

Interactive touch screen
activity

Psychoeducation “Your Body” cartoon that is designed to Interactive drag-and-

a

a

a
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facilitate accurate labeling of body parts via
drag-and-drop touch screen activity. Both
genders are represented in this activity

drop touch screen
activity

    
    

   

 

     
    

       
       

     
  

 

      
     

     
      

  

 

    
     
    

   
    

   

       
      
     

    
    

        
     

      
    

 

   

        
   

     

 
  

This resource was identified by TF-CBT trainers as a necessary component to the toolkit (Hanson et al,
2014).

Table 2

Summary of qualitative feedback from mental health providers (n=22) during alpha testing.

e-workbook
component (activity)

Positive feedback
(mental health providers)

Recommendations  and
observations
(mental health providers)

Psychoeducation
(What Do You Know?
card game)

Liked provider tab Most providers wanted to
organize their own decks

Activity was clear Most providers wanted to
create their own unique cards

Liked the game component One provider asked us to label
“explicit content” on cards that
are particularly sensitive in
nature

Good for full age range; will
increase engagement

Ability to “block” certain cards
per patient

Liked interactivity Some providers asked for more
decks of cards—like
cyberbullying and Internet
safety questions

Psychoeducation (You
Are Not Alone
activity)

Difference in race/ethnicity Include percentages and
graphical presentations for
older kids

Would use with kids 8-15 years; Option to view statistics for

a

a
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very helpful in teaching
psychoeducation

other gender

    
 

    

    
 

  
        

    
 

      

     
  

   

 

    
    

     
  

    
    

     
 

   
    

    
     

         
   

    

       
    

  

 
  

      
    

Many items in the recommendations column already have been addressed by the development team.
Recommendations made by several providers, such as the ability for providers to organize decks and
create new cards in the “What Do You Know?” game and the recommendation to add decks addressing
Internet safety and cyberbullying, were addressed by the developers in the revised e-workbook prior to
the feasibility trial. Other recommendations were only voiced by one or two participants, and were
considered on a case-by-case basis. Some observations made by providers related to child age; however,
these observations often contradicted the perceptions of children. For example, some providers felt that
two or three of the chapters were best for children under 12 years of age; but in each of these cases older
adolescents (aged 13-16 years) responded very favorably to the chapters. We have informed providers of
this feedback from adolescents and have asked providers to be open-minded in the context of the
feasibility trial about the value of each resource on the basis of age.

Table 3

Summary of qualitative feedback from children (n=24) during alpha testing.

e-workbook
component (activity)

Positive feedback (children) Recommendations  and
observations (children)

Psychoeducation
(What Do You Know?
card game)

Using technology would help
kids be more comfortable

Audio narration that reads card
to you

Most youths said that they
would like the iPad-based
version over the real cards

Too much white background—
include more colors and
enhance flexibility

Add more colors or brighter
colors

Have themes or animation that
relates to the question OR that
the kid can choose to “make it
their own”

Psychoeducation
(You Are Not Alone
activity)

N/A—Children were not asked about this activity

Psychoeducation N/A—Children were not asked about this activity

a

a
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(Your Body activity)

Relaxation
(breathing/PMR
Coaching activity)

Activity makes sense Balloon is fine, maybe integrate
other graphics, like lungs, or a
kid breathing in and out

Would be helpful to learn to
calm down

Change white screens to
something else—have options
for different background colors
(preferred neon)

App version is very
straightforward

Make activity available to
kids/teens at home

        
     

         

     

   

 
  
 

       
   

  

    

     
    

    

     

        

Many items in the recommendations column already have been addressed by the development team.
Recommendations made by several providers, such as the ability for providers to organize decks and
create new cards in the “What Do You Know?” game and the recommendation to add decks addressing
Internet safety and cyberbullying, were addressed by the developers in the revised e-workbook prior to
the feasibility trial. Other recommendations were only voiced by one or two participants, and were
considered on a case-by-case basis. Some observations made by providers related to child age; however,
these observations often contradicted the perceptions of children. For example, some providers felt that
two or three of the chapters were best for children under 12 years of age; but in each of these cases older
adolescents (aged 13-16 years) responded very favorably to the chapters. We have informed providers of
this feedback from adolescents and have asked providers to be open-minded in the context of the
feasibility trial about the value of each resource on the basis of age.

Figure 1
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Screenshot of the eight “decks” of virtual cards in the “What Do You Know?” psychoeducation activity.
Clinicians and families select the most pertinent decks for each child. The cards within each deck are
customizable by the clinician to enhance relevance to each family’s needs.

Figure 2

An example card from the Domestic Violence deck. Users can swipe left or right through the deck to view
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additional cards. A scoreboard is presented at the bottom to increase engagement.

Figure 3

A Provider tab is located at the top of the screen and contains specific notes for each card. These notes may
be used as discussion points during session.

Figure 4
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At the end of each activity, progress is tracked graphically via color-coding (ie, green=complete). On this
page, module-specific homework assignments may be assigned. The Menu button at the top of each screen
allows users to access the Home screen or end a session and assign homework.

Figure 5
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One activity in the Affective Regulation module involves directing the child to list as many different feeling
words in 90 seconds as he or she is able to. This activity uses a free-write function. The Provider tab at the
bottom of the screen provides tips for clinicians on strategies for using this activity effectively in session.

Figure 6



Development and Pilot Evaluation of a Tablet-Based Application to Improve Quality of Care in Child Mental Health Treatment - PMC

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4712346/?report=printable[10/3/2024 5:37:34 AM]

Another Affective Regulation activity is Feelings Charades. Users “spin” a virtual wheel by dragging down
on the feeling words. They are then instructed to act out the feeling on which the wheel lands. A
scoreboard is available to increase engagement with the activity.

Figure 7

An activity in the Cognitive Coping module has children practice identifying and categorizing thoughts,
feelings, and behaviors by dragging the words and phrases on the left of the screen (shown in gray) to the
appropriate icon on the right of the screen. Feedback is provided in response to each user interaction.
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