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Objectives: Evidence-based psychosocial treatments for the early stages of mood or psychotic spectrum
disorders are difficult to find in public health settings, and the efficacy of these treatments is limited by
inconsistent behavioral skill practice among youth between sessions. Treatments can be made more
accessible and efficacious when delivered through a group format that makes use of mobile applications to
remind users to practice skills. Method: We conducted a 9-week, randomized controlled trial of the unified
protocol (UP) for cognitive behavioral therapy (CBT) delivered via telehealth in a group format, comparing
an app-enhanced version of the treatment (AppUP) to standard UP for adolescents with mood and psychotic
spectrum conditions. The app was designed to help participants review session content, practice treatment
skills, and log their psychiatric symptoms. Study assessors evaluated adolescents for psychiatric symptom
severity and psychosocial functioning prior to treatment, at posttreatment, and 3 months posttreatment.
Results: Sixty adolescents (M,g. = 15.0, SD = 1.3) initiated the trial (30 were randomly assigned to each
condition) with 49 retained at posttreatment (9 weeks) and 48 retained at 3 months posttreatment.
Adolescents in AppUP showed greater improvements in psychosocial functioning over the 5-month study
compared with those in standard UP. AppUP was also associated with greater reductions in depression
severity among youth with more self-reported skill practice compared to those in standard UP. Conclusions:
This study supports the benefits of transdiagnostic CBT for youth with mood and psychotic symptoms. An
adjunctive app appears to improve psychosocial functioning and mood among these youth, especially
among those who practice behavioral skills regularly.

What is the public health significance of this article?

This study examined the acceptability and benefits of a transdiagnostic app-enhanced cognitive
behavioral therapy (CBT), administered in a group format for youth with mood or psychotic spectrum
conditions. Half of the youth were randomly assigned to use a mobile application (app) as an adjunct
to the group treatment which allowed for review of treatment session content, practice of treatment
skills, and monitoring of psychiatric symptoms; the other half were randomly assigned to group CBT
without the app. We found that over 5 months, the app-enhanced group CBT was associated
with greater improvements in adolescents’ psychosocial functioning compared to group CBT without
an app. Additionally, the app-enhanced treatment was associated with greater improvements in
depressive symptoms among youth who more frequently practiced behavioral skills between sessions,
compared to youth who received CBT without the app. There is a need for greater accessibility of
evidence-based psychosocial treatments for youth with early onset, severe psychopathology. A mobile
application may help to increase the efficacy and accessibility of transdiagnostic CBT.
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Severe psychiatric disorders such as schizophrenia, recurrent
major depression, or bipolar disorder often have their first onset in
adolescence. Psychosocial treatments, such as cognitive behavioral
therapy (CBT), interpersonal therapy, and family-focused therapy,
have an established evidence base for improving psychiatric
symptoms among early onset youth (Devoe et al., 2019; Hutton &
Taylor, 2014; Miklowitz et al., 2023; Mufson & Sills, 2006).
However, access to these interventions is limited in public health
settings due to lack of insurance coverage and unequal geographic
distribution of trained providers, particularly those trained to work
with individuals with severe mental illness symptoms (Mongelli
et al., 2020). Individuals with severe psychopathology are also
commonly excluded from behavioral health programs when
clinicians feel unprepared to treat these individuals (Humphreys,
2017; Wong et al., 2018). Randomized controlled trials of psycho-
social treatments for mood and psychotic spectrum conditions
suggest only moderate effects in improving psychiatric symptoms
(Carlucci et al., 2021; Matsumoto et al., 2021). Furthermore, only
about 50%-60% of adult psychiatric patients respond to current
psychotherapies (Eckshtain et al., 2020; Leichsenring et al., 2022).
There is a substantial need to increase accessibility and demonstrate
the efficacy of early interventions for youth in the beginning stages of
severe mood (i.e., recurrent or persistent major depressive disorder or
bipolar spectrum) or psychotic spectrum disorders (McGorry et al.,
2018; Scott et al., 2024).

Transdiagnostic treatments (which include individuals across
a range of mental health conditions) and group therapy are
complementary approaches that can increase accessibility to mental
health services among youth with emerging disorders (McGorry &
Mei, 2021). A transdiagnostic CBT protocol, the unified protocol
(UP) for adolescents, has an established evidence base for youth
with emotional disorders (Ehrenreich-May, Kennedy, et al., 2017).
Few studies, however, have examined its effects among youth with
more severe psychopathology. We have previously provided a
rationale for the use of UP in this population (Weintraub et al.,
2020). In brief, the UP is based upon principles that apply across
emotional disorders (e.g., mood and anxiety) and psychotic
spectrum disorders due to their shared etiology, co-occurrence,
and overlapping emotional, cognitive, and behavioral processes
(Barlow et al., 2004; McGorry et al., 2018). We sought to broaden
the accessibility of the UP by piloting it in a group format and
including adolescents with more severe symptoms, including
recurrent or persistent depressive disorders, bipolar disorders, and
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psychotic spectrum disorders (Weintraub et al., 2020). We also
added a parallel parent group in which parents were exposed to the
same skills that their offspring learned in separate age-appropriate
groups. Although this group treatment was feasible and acceptable
in the pilot study, rates of adherence to assigned skill practices (i.e.,
practicing CBT skill such as cognitive restructuring or behavioral
activation two-to-three times per week) were only about 50%. The
broader literature of CBT trials for adolescents with mood
disorders shows similar rates of adherence to assigned skill
practices as well as declining skill practice over the course of
treatment (Gaynor et al., 2006; Simons et al., 2012).

With 95% of adolescents in the United States having access to a
smartphone (Anderson et al., 2023), mobile health applications
(apps) have been proposed as a useful tool to increase therapeutic
engagement (Wilansky et al., 2016). Mental health apps have been
used to assess or monitor symptoms, as stand-alone treatments,
and as adjuncts to psychosocial and pharmacological treatments
(Jameel et al., 2022). Apps can facilitate many components of CBT,
including psychoeducation, planning of behavioral skills, and
rehearsal of behavioral activation and cognitive restructuring skills
(Aguilera & Muench, 2012). Apps can also increase completion of
between-session assignments through text reminders, rewards (e.g.,
earning tokens), or gamification systems to reinforce engagement
(e.g., “leveling up”). For example, a mobile app for youth with
anxiety that included gamified systems to encourage exposure
tasks increased participants’ app usage compared to those who
used a nongamified app (Pramana et al., 2018). However, the
measurement of the degree to which apps can increase between-
session skill practice has been understudied among adolescents
with severe psychopathology (Patoz et al., 2021).

We have sought to improve treatment adherence and clinical
outcomes among adolescents with mood and psychotic spectrum
disorders by designing a mobile app as an adjunct to the UP
(Weintraub et al., 2022). Through an iterative process based on
participant and clinician feedback, we developed a pilot version of
the app, delivering the app-enhanced, 9-week UP treatment (AppUP)
to a cohort of participants with mood or psychotic spectrum disorders
and their parents and conducted a second round of modifications. The
app enabled participants to review prior session content, practice
treatment skills, and log and track their psychiatric symptoms
between weekly sessions. In the AppUP open trial of 31 adoles-
cents, participants reported high acceptability of the treatment and
mobile app and had improvements in depressive symptoms and
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psychosocial functioning over 9 weeks of treatment. Furthermore,
the frequency of skill practice reported on the app—although
averaging only 50%—was positively associated with improve-
ments in depressive symptoms and psychosocial functioning.

In the present study, we conducted a randomized controlled trial
comparing group-based UP with a mobile app (AppUP) to standard
group-based delivery of the UP without a mobile app in adolescents
(ages 13—17 years) with mood or psychotic spectrum disorders and
their parents. All participants were followed for 5 months, which
included nine weekly sessions of group treatment, during which
participants logged their weekly skill practice and self-assessment
of symptoms. Independent assessments of psychiatric symptoms
and psychosocial functioning were conducted by blinded assessors
at pretreatment, posttreatment, and a 3-month follow-up. We
hypothesized that both treatment conditions would be associated with
significant improvements in psychiatric symptoms and psychosocial
functioning. We further hypothesized that the AppUP treatment would
be more acceptable to participants than the standard UP. We also
expected that AppUP adolescents would practice the treatment skills
more frequently than adolescents in the standard UP and that skill
practice would be associated with greater improvements in psychoso-
cial functioning and psychiatric symptoms over the 5-month study.

Method
Participants

This study received Institutional Review Board approval at the
University of Californnia, Los Angeles. We recruited adolescents
from two specialty outpatient programs at the University of
California, Los Angeles, Semel Institute for Neuroscience and
Human Behavior—the Child and Adolescent Mood Disorders
Program and the Center for the Assessment and Prevention of
Prodromal Syndromes, both of which conduct extensive psycho-
diagnostic assessment prior to adolescents being offered services.
Adolescents who had undergone either of the clinic’s intake
diagnostic assessments or who contacted the clinic seeking
psychosocial treatment were recruited to participate in the study.
Adolescent participants were required to meet the current
Diagnostic and Statistical Manual of Mental Disorders (5th
ed.) criteria for a lifetime depressive or bipolar disorder, the
“clinical high-risk syndrome” characterized by subthreshold
psychotic symptoms and functional impairment, or a full-onset
psychotic disorder (American Psychiatric Association, 2013). The
Mini-International Neuropsychiatric Interview for children and
adolescents was used to assess whether youth met the Diagnostic
and Statistical Manual of Mental Disorders (5th ed.) criteria for
depressive and bipolar disorders (Sheehan et al., 1998, 2010), and the
Structured Interview for Prodromal States was used to assess for the
psychosis-risk syndrome (Miller et al., 2003). Diagnostic assess-
ments were conducted either by licensed clinical psychologists or by
clinical psychology interns or psychiatry residents who were being
supervised by licensed psychologists. Diagnostic results were
presented to the study team, and final diagnoses were determined
based on consensus by the team. Adolescent participants had to be
between 13 and 17 years old, fluent in English, able to attend and
appropriately participate in outpatient treatment, and have at least one
parent willing to join all treatment sessions and study assessments.
Participants were also required to have access to a smartphone.

Adolescents who were too ill to participate in outpatient treatment
and/or were determined to be disruptive to the other group partici-
pants (e.g., significant behavioral issues such as aggression or
oppositionality, active suicidality, substance abuse, or acute psychotic
symptoms) were excluded.

Intervention

The treatment delivered in this study is a modified version of the
UP for adolescents, a CBT protocol for adolescents with emotional
disorders (Weintraub et al., 2022). The treatment included nine,
90-min weekly group sessions delivered in three modules—
psychoeducation, behavioral skills, and cognitive skills. The group
treatments were delivered via telehealth across six cohorts from
January 2022 through November 2023.

The psychoeducation module consisted of outlining areas of
difficulties and goal setting, identifying the pros and cons of
making changes, learning about the functions of emotions, and
communicating one’s emotions. The cognitive skills include
thought monitoring, identifying cognitive distortions (termed
“thinking traps”), and cognitive reappraisal (termed “detective
thinking”). The behavioral skills included activity monitoring,
behavioral activation with pleasant activity scheduling, setting
goals, and learning to respond to avoidance or approach tendencies
that increase mood or psychotic symptoms with “opposite action.”
When applicable, adolescents were coached in creating an exposure
hierarchy if relevant to the participants’ presenting problems or goals.
Within each session of the behavioral skills module, adolescents
were asked to identify specific behavioral changes they would like to
make and then enact one of those behaviors in the upcoming week
(e.g., engage in a relaxation technique, ask a question in one of their
academic classes). Participants were asked to practice treatment skills
at least three times each week. Between sessions, skill practices were
completed on handouts for the standard UP participants and on the
app for the AppUP participants. The treatment skills included (a)
activity monitoring, (b) scheduling pleasant activities, (c) opposite
action, (d) communicating emotions, (e) box breathing exercises,
(f) thought monitoring, (g) catching thinking traps, (h) detective
thinking, and (i) mindful breathing space.

Adolescents and at least one parent participated in the treatment.
To encourage open disclosure and promote greater cohesion
among group members, adolescents attended sessions with their
peers, whereas parents attended a parallel group with fellow
parents. Parents and adolescents were given the same treatment
content and taught the same skills in their respective groups for the
first 75—80 min of each treatment session. In the final 10-15 min of
each 90-min session, the parents and adolescents joined together to
discuss the skill(s) of the week, plan for how/when they would
practice the skill(s), and share this plan with one of the group
facilitators prior to ending the session. In addition to receiving the
intervention, group cohorts were randomized to either receive the
study’s mobile app (see below) or were provided a paper copy of
the study treatment handouts to practice the treatment skills as
homework.

The group treatments for the adolescents and parents were each
led by a doctoral-level psychologist and a master’s-level therapist
who had training and supervision in the UP. Doctoral psychology
trainees (interns and externs) shadowed the sessions and helped
conduct the family checkouts at the end of each session.
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The Mobile Application (App)

The app was designed to help adolescents accomplish three
treatment tasks: (a) review the treatment session content, (b) practice
treatment skills, (c) and review and log their psychiatric symptoms
and functional status (also known as the symptom check-in).
Participants were able to review their treatment skill practice and
track their symptoms in a section of the app called “Review My
Progress.” The app was used as a direct tool in the therapy session,
as it was used by clinicians to review the treatment materials and have
the participants practice the treatment skills in sessions. Additionally,
the app served as a method to bridge sessions by allowing participants
to review the prior session’s content and practice treatment skills
from their mobile devices. The app also contained three primary
engagement features: (a) text reminders to conduct weekly skill
practice and symptom logging, (b) emojis that were earned upon
completion of the weekly treatment skill practice, and (c) a skills
streak counter indicating the consecutive weeks the participant has
completed their skill practices.

The app was accessible via a URL as a mobile-enhanced link. Thus,
the app was accessible on any internet-accessible device, including
mobile devices, tablets, and personal computers. Adolescents and
their primary parent (self-identified by the parent, and based on who
could attend treatment sessions) were provided unique login access to
the app. Thus, parents could not see their adolescent’s app entries
nor could adolescents see their parent’s app entries. In addition to
practicing treatment skills at least three times each week, participants
were asked to perform a symptom check-in at least once per week and
were reminded via two weekly text reminders from the app to
complete their weekly skills log and check-in.

The app also included a “provider” login (called the “Provider
Portal”) that was used by treating clinicians between each session to
see which of the skills the participants practiced and the results of
their symptom check-ins. Throughout the course of the 9-week
treatment for each cohort, clinicians examined the Provider Portal
on a weekly basis for approximately 30 min during the group
supervision meeting. During this time, the clinicians examined
participants’ app entries (or lack thereof), shared their app entries
with the team, and discussed how to best use that information during
the treatment session and family checkouts. Clinicians were also able
to set the “skill of the week” (e.g., activity monitoring, scheduling
pleasant activities) to appear on participants’ app homepages.
Information regarding the development of the app and images
presenting various sections of the app has been published previously
(Weintraub et al., 2022).

Study Outcome Measures

Independent evaluators conducted assessments that occurred at
baseline (i.e., within 2 weeks prior to the start of treatment),
posttreatment (i.e., within 2 weeks following the final group
session), and 3 months posttreatment. Evaluators remained blind to
treatment assignments through not being included in therapist
supervision meetings.

Additionally, at each follow-up assessment, the assessors read a
script to the participants indicating that they were unaware of the
treatment condition and asking them to not share to which condition
they were randomized.

WEINTRAUB ET AL.

Global Functioning

Adolescents’ global psychosocial functioning was measured
by trained study assessors on a 100-point scale using the Clinical
Global Assessment Scale (CGAS; Shaffer et al., 1983) based on
the period of lowest functioning since the prior assessment (i.e., 2—-3
months). Study evaluators also rated adolescents’ overall clinical
improvement since the prior study assessment using the Clinical
Global Impressions (CGI; Guy, 1976), which measures improve-
ments on a 7-point Likert scale from 1 (very much improved) to
7 (very much worse).

Psychiatric Symptoms

Psychiatric mood symptoms were rated by the trained indepen-
dent assessors using the Children’s Depression Rating Scale—
Revised (CDRS; Poznanski & Mokros, 1996), which measures
depressive symptom severity over the past 2 weeks, and the Young
Mania Rating Scale (YMRS; Young et al., 1978), which measures
(hypo)manic symptom severity over the prior 1 week. Prior to
beginning the study, study assessors independently rated five
prerecorded assessments using the CDRS and YMRS from a
previous clinical trial. Interrater reliabilities (intraclass correla-
tions) for the CDRS and YMRS were 0.91 and 0.87, respectively.
Clinicians also administered the Prodromal Questionnaire Brief
(PQ-B), a 21-item measure of subclinical psychotic symptoms,
with items rated from O (not present) to 5 (present and strongly
agree that the experience was frightening, concerning, or caused
problems for the individual; Loewy et al., 2011).

In conjunction with the semistructured assessments that were
conducted by the study assessors, adolescent participants self-
reported their psychiatric symptoms using the Brief Symptom
Inventory (Derogatis & Spencer, 1982), a 53-item short version of
the Symptom Checklist-90, measuring nine symptoms dimensions
(somatization, obsession—compulsion, interpersonal sensitivity,
anxiety, depression, hostility, phobic anxiety, paranoid ideation,
and psychoticism). Each symptom is rated on a 5-point scale
measuring the distress over the past 7 days, from 0 (not at all) to 4
(extremely). Internal reliability was high for the Brief Symptom
Checklist within our sample (Cronbach’s a = .96). Adolescents and
their parents provided ratings of the adolescent’s quality of life using
the KINDL (Ravens-Sieberer & Bullinger, 2000), a 30-item measure
of seven domains of functioning (physical well-being, emotional
well-being, self-esteem, family, friends, school, and illness) rated on
S5-point Likert scales. Internal reliabilities were high for both
adolescent-reports and parent-reports of adolescent quality of life on
the KINDL (Cronbach’s as = .85 and .90, respectively).

Skill Practice

Skill practice data were collected through three different methods.
(a) At the start of Sessions 2 through 9, participants in both treatment
conditions indicated the number of days (from O to 7) that they
practiced each skill treatment taught (there was no skill practice that
participants were expected to compete for the first treatment
session). In the first 5 min of each session, participants were sent a
URL through a text message in which they confidentially reported
their use of skills in the previous week. (b) During the “checkout” at
the end of each session, clinicians inquired about adolescents’ skill
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practice during the previous week to inform the plan for skill
practice over the forthcoming week. A clinician-rated skill practice
scale (rated from O = no evidence of practice to 2 = skills practiced
and homework completed as expected) was developed in a prior
investigation of a mobile-enhanced psychosocial treatment trial for
youth with early stages of mood disorders (Miklowitz et al., 2023).
Clinicians used this scale to rate adolescents’ skill practice following
each treatment session. (c) Within the AppUP condition only, the
app catalogued the number of skill practices that each participant
completed throughout the treatment.

Participant Treatment Acceptability

At the posttreatment assessment, adolescents in both treatment
conditions rated the treatment’s acceptability across four domains:
information learned, enjoyment, burden, and overall satisfaction.
Treatment acceptability items were rated on a 5-point scale from 1
(not at all) to 5 (very much). Participants in the AppUP condition
were asked to rate the acceptability of the app-enhanced treatment
(i.e., the app combined with the group treatment).

Clinician Treatment Acceptability

All study clinicians who conducted end-of-session checkouts
with families rated the treatment’s acceptability across five
categories, using 7-point Likert scales (from 1 = not at all to 7 =
very much): utility of content for the population, addressing the
patient’s needs, ease of delivery, length, and overall satisfaction.
For each item, clinicians provided ratings of treatment acceptabil-
ity based on two sources of information: their own impressions and
their perception of the participants’ perspectives based on what
participants said in the check-out interviews. Clinicians made their
ratings of acceptability after completing all of their assigned groups.

App Acceptability

Among adolescents who were randomized to the AppUP condition,
app acceptability was rated at the posttreatment assessment. Adole-
scents rated the app’s usefulness on three main technology features:
the text reminder system to remind them to engage with the app
and practice treatment skills, emojis they received as rewards for
practicing their weekly treatment skill practice, and the skill streak
meter. Adolescents also rated the app’s ease of use and their overall
satisfaction with the app. App acceptability across each of these
domains was rated on a scale of 1-5, with 1 = not at all acceptable
and 5 = very acceptable. Clinicians made similar ratings of app
acceptability on six domains on a 7-point Likert scale from 1 =
strongly disagree to 7 = strongly agree.

Data Analyses

Primary study variables (i.e., global functioning) and secondary
variables (i.e., psychiatric symptom variables) were evaluated for
normalcy of distribution and outliers. A square root transformation
was used to correct for significant skewness and kurtosis in the
psychotic symptom measure (PQ-B); all other outcome variables
were normally distributed (i.e., skewness < I1l; kurtosis < [2I).
Analyses of variance (ANOVAs) and chi-square tests were used
to examine baseline differences between treatment groups on

demographic variables (e.g., gender, race, ethnicity), clinical variables
(e.g., psychiatric symptom severity, psychiatric diagnoses), and session
attendance. ANOVAs were also used to compare treatment groups
on treatment acceptability. All statistical analyses were conducted in
IBM’s SPSS using intent-to-treat analyses, which used all available
data. Data were not imputed for any statistical analyses. We
conducted Little’s Missing Completely at Random analysis across
the study variables. The analysis indicated that missing data were
missing completely at random, ¥*(39) = 46.68, p = .19.

To produce the participant and clinician skill practice variables,
participants’ self-reported days of skill practice and clinicians’ weekly
reports of participants’ skill practice were summed, respectively,
across the 9-week group treatment. We used Pearson correlations
to examine the concurrent relationship between participants’ and
clinicians’ ratings of participants’ skill practice as a validity check on
the two ratings. ANOVAs were conducted to examine differences
between treatment conditions on skill practice. Participants’ baseline
mood (depressive vs. bipolar spectrum) and the presence of a
psychotic spectrum diagnosis were separately examined as covariates
in the ANOVA models.

Repeated measure mixed-effect regression analyses were
conducted to determine whether there were improvements in
the primary outcome of global functioning (as measured by the
CGAS and CGI) and secondary outcomes of psychiatric symptoms
(depressive symptoms on the CDRS, manic symptoms on the
YMRS, and psychotic symptoms on the PQ-B) and participant-
reported quality of life (KINDL). Assessment interval (i.e., time:
baseline assessment, posttreatment, and 3-month follow-up) was
entered as the repeated variable within participants. Analyses were
conducted with treatment condition, time, and their interaction as
independent fixed effects. In separate mixed-effect models, we
examined whether improvements in the AppUP condition versus
the standard UP condition on functional and psychiatric symptom
outcomes were moderated by adolescents’ skill practice (as rated
by adolescents and study clinicians) and psychiatric diagnosis.

Results

Sixty-six adolescents were assessed for inclusion in the trial with
60 meeting eligibility criteria and enrolled. Forty-nine (81.7%) of
the 60 enrolled adolescents were retained throughout the 9-week
treatment and 48 (80%) were retained through the 5-month study
(see Figure 1 for the Consolidated Standard of Reporting Trials flow
diagram). At intake, the majority of adolescents enrolled met criteria
for a depressive spectrum disorder (n = 47; 78.3%), 13 (21.7%) met
criteria for a bipolar spectrum disorder, and 15 (25%) for a psychotic
spectrum disorder. The 60 enrolled adolescents were randomized
evenly (30:30) between mobile app conditions across six group
cohorts. Of the 60 adolescents who were enrolled in the trial, the
average number of sessions attended was 6.7 (SD = 2.6). The 49
adolescents who were retained throughout the treatment attended an
average of 7.9 (SD = 1.1) of nine treatment sessions. The two
treatment groups did not differ on any baseline demographic or
clinical variables or session attendance (see Table 1).

Treatment Acceptability

Across the two treatment conditions, adolescents rated the
UP groups with high overall satisfaction and relatively low burden;
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Figure 1
CONSORT Diagram for Randomized Trial
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follow up phase

v

UP = unified protocol. See the online article for the color version of this figure.

* Among the 11 youth who withdrew from the study during the treatment phase and refused follow-up, one participant did not
attend any treatment sessions, four withdrew following the first treatment session, four withdrew after the second session, and the
remaining two withdrew due to a need for a higher level of care following their participation in three and five treatment sessions,
respectively. wk = week; CONSORT = Consolidated Standard of Reporting Trials.

they also rated the groups as moderately enjoyable and educational
(see Table 2). There were no differences between the two treatment
conditions in the adolescents’ ratings of any of these domains of
treatment acceptability. The study involved the use of four primary
therapists (two who led the facilitation of the teen groups and two who
led the parent groups); 15 additional clinicians served as cotherapists.
Following the delivery of the treatment, the clinicians’ mean
acceptability ratings were high for each of the surveyed domains (see
Table 2). There were no differences in clinician acceptability ratings
between treatment conditions.

App Acceptability

Within the AppUP condition, the adolescents reported that
the app was easy to use and rated it as high in overall satisfaction
(Table 2). Participants rated the app’s treatment features (i.e.,
session review, skill practice, and symptom check-ins) and the app’s
engagement features (i.e., text reminders, rewards, and gamifica-
tion) between moderately and moderately highly acceptable. The
clinicians rated the app as highly satisfying, including being easy to

learn and navigate and being helpful to themselves as providers and
adolescent participants (Table 2).

Treatment Skill Practice

Adolescents reported having practiced their assigned treatment
skills an average of 55.6 times (SD = 38.9) during the 9-week
treatment phase, which is approximately six skill practices per week.
Adolescents’ self-ratings of skill practice throughout treatment were
significantly correlated with clinician’s ratings of adolescents’ skill
practice, r(55) = 0.33, p = .01. Within the AppUP condition,
adolescents logged an average of 22.0 skill practices (SD = 13.9)
and 5.3 (§SD = 2.8) symptom check-ins on the app during the 9-week
treatment. Among the adolescents in the AppUP condition, their
self-ratings of skill practice did not correlate with their logged skill
practice within the app, but clinicians’ ratings of adolescents’ skill
practice correlated highly with adolescents’ logged skill practice
within the app, r(29) = 0.81, p < .001.

There were no main effects of treatment condition on the amount
of skill practice as rated by adolescents or clinicians. Due to the large



publishers.

1 is not to be disseminated broadly.

ar technologies, are reserved.

yrighted by the American Psychological Association or one of its allied

g for text and data mining, Al training, and simil

le is intended solely for the personal use of the individu

All rights, includin

This document is cop

This ar

APP-ENHANCED GROUP COGNITIVE BEHAVIORAL THERAPY 137

Table 1
Baseline Demographic and Clinical Characteristics of Adolescent Participants
AppUP Standard UP Total
(n = 30) (n = 30) (N = 60)
Demographic M (SD) M (SD) M (SD)
Adolescent age (years) 14.9 (1.2) 15.1 (1.4) 15.0 (1.3)
Primary parent age (years) 49.9 (3.9) 48.5 (6.6) 49.2 (5.4)
Adolescent academic grade 10th (1.6) 10th (1.3) 10th (1.5)

Household income (selected in ranges)

$100,000-$149,000  $100,000-$149,000  $100,000-$149,000

Demographic n (%) n (%) n (%)
Adolescent sex, female 21 (70) 18 (60) 39 (65)
Primary parent sex, female 26 (86.7) 29 (96.7) 55 (91.7)
Adolescent race
White 21 (70.0) 19 (63.3) 40 (66.7)
Black or African American 1@3.3) 5 (16.7) 6 (10.0)
Asian or Asian American 1(3.3) 3 (10.0) 4(6.7)
More than one race 7 (23.3) 3 (10.0) 10 (16.7)
Adolescent ethnicity
Hispanic/Latino 12 (40.0) 10 (33.3) 22 (36.7)
Adolescent baseline illness characteristic n (%) n (%) n (%)
Mood and psychotic spectrum diagnoses
Depressive spectrum disorder 22 (73.3) 25 (83.3) 47 (78.3)
Psychotic spectrum syndrome 5 (16.7) 10 (33.3) 15 (25.0)
Bipolar spectrum disorder 8 (26.7) 5 (16.7) 13 (21.7)
Additional diagnoses
Anxiety disorder 23 (76.7) 20 (66.7) 43 (71.7)
Attention-deficit/hyperactivity disorder 14 (46.7) 17 (56.7) 31 (51.7)
Obsessive—compulsive disorder 4 (13.3) 3 (10.0) 7(11.7)
Conduct/oppositional defiant disorder 2 (6.7) 3 (10.0) 5 (8.3)
Symptom Severity Rating Scale M (SD) M (SD) M (SD)
Child Depression Rating Scale 46.2 (11.6) 45.7 (10.4) 46.0 (10.9)
Young Mania Rating Scale 9.6 (5.1) 10.3 (5.2) 10.0 (5.1)
Prodromal Questionnaire Brief 16.3 (23.2) 21.2 (16.20) 18.7 (19.9)
Psychosocial Functioning Scales
Clinical Global Impressions 44.5 (7.5) 46.0 (7.4) 45.3 (7.4)
Child Global Assessment Scale 4.4 (0.9) 4.5 (0.9) 4.5 (0.9)

Note.
condition without a mobile application.

variability in adolescents’ reported skill practice (SD = 38.9), we
explored whether there was a treatment effect on adolescent skill
practice based on adolescents who were high versus low in skill
practice via a mean split of the adolescent-reported skill practice
variable. Whereas there was no difference between conditions in
adolescents’ self-reported skill practice frequency among adoles-
cents who were below the mean in skill practice (ns = 18 in AppUP
and 12 in standard UP), the adolescents who were above the mean in
skill practice in the AppUP condition (rn = 11) reported significantly
more skill practice than their counterparts who were above the
mean in the standard UP condition, n = 15; F(1, 44) = 6.44, p =
.02. Among the adolescents in the upper half of skill practice,
adolescents in the AppUP condition reported practicing 110.2 skills
during treatment (SD = 23.3) and adolescents in the standard UP
condition reported practicing 80.5 skills (SD = 19.24). The
interaction between treatment condition and skill practice was not
significant based on clinician-reported skill practice.

AppUP = mobile application-enhanced Unified Protocol condition; Standard UP = Unified Protocol

The frequency of skill practice (based on the adolescent report) was
stable throughout the treatment, F(7, 74) = 1.10, p = .37. There was
an interaction between treatment condition and time on adolescent-
reported skill practice, F(7, 74) = 3.45, p = .01. The interaction
indicated the AppUP participants reported greater skill practice
frequency than the standard UP group in the first half of treatment
(Sessions 2-5). The two groups were statistically equivalent at the
sixth session, and the standard UP group reported greater skill practice
frequency in the final three sessions of treatment compared to those
in AppUP.

Adolescent- and clinician-rated skill practice did not differ by
mood diagnosis or the presence of a psychotic spectrum condition.
There was a significant interaction between treatment condition
and baseline depressive symptom severity (as measured by the
CDRS) on adolescent-rated skill practice, F(1, 52) =7.56, p = .008,
partial n? = 0.13. Adolescents in the AppUP condition with lower
depressive symptom severity reported less skill practice than their
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Table 2
Treatment and App Acceptability as Rated by Adolescent Participants and Study Clinicians
AppUP Standard UP Overall
Treatment acceptability M (SD) M (SD) M (SD)
Adolescent ratings (out of 5) n=25 n=24 n=49
Treatment burden 2.0 (1.1) 1.8 (1.0) 1.9 (1.1)
Enjoyable 34 (1.1) 3.6 (1.1) 3.5 (1.1
Educational 39 (1.1) 3.8 (1.0) 3.8 (1.0)
Overall satisfaction 4.1 (0.7) 4.2 (0.7) 4.2 (0.7)
Clinician ratings (out of 7) n=14 n=13 n=19
Treatment content 6.6 (0.5) 6.3 (1.4) 6.4 (1.0)
Treatment addressed adolescents’ needs 5.7 (0.9) 5.8 (1.3) 5.7 (1.0)
Ease of delivering treatment 6.1 (0.9) 6.5 (0.5) 6.3 (0.7)
Length of treatment protocol 6.0 (1.0) 6.4 (0.7) 6.2 (0.8)
Overall satisfaction 6.1 (0.4) 6.5 (0.5) 6.3 (0.5)
AppUP
App acceptability M (SD)
Adolescent ratings (out of 5) n=24
Easy to use 4.1 (1.0)
Tracking symptoms 3.4 (1.3)
Reviewing treatment content 3.8 (1.4)
Practicing treatment skills 3.8 (1.2)
Text reminder system 2.3 (1.3)
Earning emojis for skill practice 3.6 (1.2)
Skill streak counter 3.0 (1.4)
Overall satisfaction 4.3 (0.8)
Clinician ratings (out of 7) n=14
Easy to learn 6.2 (0.6)
Easy to navigate 5.9 (1.0)
Useful for providers to review patient information 6.4 (0.5)
Useful for patients to review skill practice 6.6 (0.5)
Useful for patients to engage with treatment skills 6.2 (0.8)
Overall satisfaction 6.2 (0.4)

Note.
condition without a mobile application.

counterparts in the standard UP condition as well as adolescents in
the AppUP condition with greater depressive severity. There were
no differences in skill practice between conditions among adolescents
with greater depressive symptom severity. There were no differences
in adolescent- or clinician-rated skill practice based on baseline manic
or psychotic symptom severity or functioning scores.

Treatment Effects on Global Functioning

Both treatments were associated with significant improvements
among participants in global psychosocial functioning (as rated on
the CGAS, based on the period of lowest functioning since the prior
assessment [i.e., 2-3 months]) and overall global clinical improve-
ments on the CGI over the 5-month study, F(2, 49.75) =47.01, p <
.001, partial n = 0.65; F(1, 44.2) =9.58, p = .003, partial n* = 0.18,
respectively. Clinicians’ reports (but not adolescents’) of greater
adolescent skill practice were associated with greater improvements
in global functioning on the CGAS and global clinical functioning
on the CGI, F(1, 86.43) = 15.01, p < .001, partial n> = 0.15; F(I,
45.66) = 5.81, p = .02, partial n* = 0.11.

There was a significant treatment condition by time interaction for
the CGAS, F(2, 49.75) = 3.90, p = .03, partial n* = 0.14, which
indicated that adolescents in the AppUP condition had greater

AppUP = mobile application-enhanced Unified Protocol condition; Standard UP = Unified Protocol

functional improvements from baseline to posttreatment compared
those in the standard UP condition (see Figure 2). There was also
a significant treatment effect indicating greater improvements in
the CGI over the posttreatment period for the AppUP condition
compared to the standard UP condition, F(1, 45.93) =4.25,p < .05,
partial n* = 0.08; Figure 3. Improvements in global functioning and
clinical functioning did not differ based on adolescents’ mood or
psychotic spectrum diagnosis.

Differences Between Treatment Conditions on the
Course of Psychiatric Symptoms

Specific psychiatric symptoms and self-reported psychosocial
functioning were examined as secondary outcomes of the treatment.
Over the 5-month study, both treatment conditions led to significant
reductions in depressive symptoms as rated on the CDRS,
F(2, 57.74) = 41.78, p < .001, partial nz = 0.59; (hypo)manic
symptoms on the YMRS, F(2, 58.10) = 10.11, p < .001, partial n2 =
0.26; and psychotic symptoms on the PQ-B, F(2,48.71) =6.33,p =
.004, partial 0> = 0.21. Clinician ratings of skill practice among
adolescents were associated with greater improvements in depressive
symptoms on the CDRS, F(1, 58.72) = 4.76, p = .03, partial n2 =
0.07, with no differences between treatment groups.
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Figure 2
Adolescent Global Assessment of Functioning Between Treatment Conditions Over the 5-Month
Study
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Note. Adolescents in the app-enhanced cognitive behavioral therapy (AppUP) showed greater improvements in
clinician-reported global assessment of functioning (CGAS) between the baseline assessment and posttreatment
assessment follow-up compared to adolescents in the standard UP condition. UP = unified protocol; CGAS =
Clinical Global Assessment Scale. See the online article for the color version of this figure.

There was no main effect of adolescents’ self-report ratings of partial n> = 0.16. In the AppUP condition, adolescents with
skill practice on depressive symptoms, but there was a significant more self-reported skill practice showed greater reductions in
interaction between treatment condition, time, and self-reported skill depressive symptoms during treatment compared to those in standard
practice on depressive symptoms, F(2, 51.90) = 4.94, p = .01, UP, F(2,21.02) = 3.54, p < .05, partial n2 = 0.25. Adolescent- and

Figure 3
Improvement in Adolescents’ CGI Scores Between Treatment Conditions Over the 5-Month Study
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Note. Adolescents in the app-enhanced cognitive behavioral therapy (AppUP) showed greater improvements
in clinician-reported CGI scores over the 5-month study compared to adolescents in the standard UP condition.
Lower scores indicate greater clinical global functioning. UP = unified protocol; CGI = Clinical Global
Impressions. See the online article for the color version of this figure.
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clinician-rated skill practice did not relate to changes in (hypo)manic
symptoms or psychotic symptoms.

Across both conditions, there were significant improvements over
the study period in adolescent-reported overall symptom severity
on the Brief Symptom Inventory, F(2, 48.02) = 8.43, p < .001,
partial n* = 0.26, including the subscales specific to depressive and
anxiety symptoms—F(2, 60.77) = 5.26, p = .008, partial n° = 0.15;
F(2, 46.30) = 9.33, p < .001, partial n2 = 0.29, respectively.
Adolescent- and parent-reported quality of life on the KINDL also
improved across both conditions, F(2, 49.65) = 7.38, p = .002,
partial n° = 0.23; F(2, 55.56) = 12.22, p < .001, partial n*> = 0.31,
respectively. There was no treatment condition by time interactions
on self-reports of psychiatric symptoms or functioning, nor did
skill practice relate to these outcomes. Additionally, adolescents’
mood diagnosis or the presence of a psychotic diagnosis did not
moderate self-reported psychiatric symptoms or functioning.

Discussion

In a randomized controlled trial of a group-based CBT using the
UP, delivered with either an adjunctive mobile app (AppUP) or
without an app (standard UP), adolescents with mood and psychotic
spectrum disorders showed significant improvements in psychiatric
symptoms and functioning over 5 months. Adolescents in the AppUP
condition showed greater improvements in global psychosocial and
clinical functioning compared to those in standard UP. Additionally,
the addition of an app was associated with greater reductions in
depressive symptoms among adolescents who showed more between-
session skill practice. There were no overall differences found in skill
practice between the two treatment conditions.

The two treatments were rated highly on acceptability and low on
burden by adolescents and study clinicians, suggesting that the
mobile app did not add any significant burden or obstacle to engaging
in the treatment. Furthermore, study clinicians rated high levels of
treatment satisfaction and ease of treatment delivery across treatment
conditions. These findings suggest a relatively seamless addition of an
adjunctive app for group-based CBT in the treatment of adolescents
with mood and psychotic spectrum disorders. Contrary to our
hypothesis, being in the app condition did not reduce the burden or
increase enjoyment for adolescent participants compared to the
standard delivery of the treatment, suggesting that the app did not
increase the acceptability of group CBT.

This study, together with our previous piloting of this treatment
(Weintraub et al., 2020, 2022), suggests that a group delivery of the
UP is an acceptable and beneficial treatment for adolescents with
mood or psychotic spectrum conditions. The UP for adolescents has
an evidence base as an individual treatment for depressive spectrum
and anxiety disorders (Ehrenreich-May, Rosenfield, et al., 2017;
Kennedy et al., 2019). This study provides important evidence of the
acceptability, feasibility, and benefit of a group-based CBT for
adolescents with more severe psychopathology. Demonstrating the
efficacy of the UP in adolescents with mood and psychotic spectrum
disorders may increase the willingness of clinicians—particularly
those already trained in the UP—to treat youth with these more
severe presentations.

The finding that AppUP was associated with improvements in
global psychosocial and clinical functioning, as opposed to symptom-
specific outcomes, may reflect the heterogeneous presentations of
adolescents recruited for this trial. These findings parallel previous

WEINTRAUB ET AL.

results found by our group in a trial of a mobile-enhanced family
therapy, which was associated with improvements in global
functioning among adolescents with depressive and bipolar disorders
(Miklowitz et al., 2023). AppUP adolescents who practiced skills
more frequently showed greater improvements in depressive
symptoms.

There were no overall group differences in between-session skill
practice between the AppUP and standard UP conditions. Compared
to our open trial pilot of AppUP, adolescents in AppUP in this trial
logged the same number of symptom check-ins but practiced skills
approximately twice as often (Weintraub et al., 2022). It is unclear
what led to greater app engagement in this trial compared to our
preliminary testing of the app. It is also unclear what features of the
app led to greater psychosocial benefits for participants in the AppUP
condition compared to those in the standard UP condition. Possibly,
the app may have helped to convey treatment concepts and skills more
clearly to adolescents in AppUP even if it did not increase actual
engagement in skill practice. The mechanisms by which mobile
health apps, broadly, function remain a question in the empirical
literature (Leech et al., 2021).

One unique element of the AppUP condition was the clinicians’
access to the “Provider Portal” in the app. Clinicians could see the
participants’ weekly skill practice, which included specific details
about participants’ thoughts, feelings, behaviors, and social and
familial circumstances. Clinicians could also see which participants
did not engage in any skill practice. Clinicians could then use this
information to guide treatment discussions, such as providing
additional scaffolding of a treatment skill. Additionally, clinicians
were able to provide more specific and, potentially, helpful clinical
guidance to individual participants at the end of treatment checkouts.
Together, the information gleaned by clinicians from the AppUP
Provider Portal and consequent clinical follow-ups may have led to a
greater effect on functional outcomes in the AppUP relative to the
standard UP group. There has been considerable discussion of the
potential of technology to enhance personalized psychiatric treatment
(Marciano et al., 2023; Welch et al., 2022), much of which centers on
the use of assessment tools. By having a provider portal in which
clinicians can see their clients’ engagement with the treatment
and learn more about their emotions, thinking, and behavior, an
adjunctive mobile app may help clinicians plan more personalized
treatment.

Adolescent and clinician reports of skill practice were correlated
in the full study sample; however, among adolescents in the AppUP
condition, clinician reports of skill practice were more closely tied to
the number of skills adolescents logged in the app. Adolescents may
not be the most accurate reporters of their skill practice, as prior
evidence suggests that other informants, including parents and
teachers, are more accurate when reporting on adolescent behavior
(Kahana et al., 2003). Alternatively, adolescents may have engaged in
skill practices that were not reported in the app (e.g., conducting
cognitive restructuring in their head)—a common refrain from many
of the adolescents. Given that the clinician ratings of skill practice
were more consistent predictors of adolescents’ clinical and functional
improvements than adolescent self-report, engaging in structured
skill practice (either through the app or on treatment worksheets)
may yield greater therapeutic benefits than less structured skill
practices (such as relying on adolescents’ remembering to rehearse
skills between sessions). Structured skill practice may increase the
probability that the adolescents engage in the skill as intended.
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Structured skill practice may also increase participants’ awareness
of cognitive distortions and internalize more adaptive responses.

The self-reports of increased skill practice among AppUP
adolescents (compared to the standard UP adolescents) who were
above average in their total skill practice suggest that the app might
help adolescents who are already engaged in skill practice further
engage with the treatment. Treatment engagement is associated with
increased benefits of CBT among adolescents with anxiety and
depressive disorders (Glenn et al., 2013). There is a dearth of
information in the psychosocial treatment or mobile health literature
indicating what characteristics of adolescents are associated with
greater engagement in or more positive expectations of treatment
(Molloy & Anderson, 2021). Whereas it is helpful to increase
engagement among already-engaged participants, it is especially
important to ascertain how to engage adolescents who are not
motivated for care. Future research should elucidate what leads to high
app and treatment engagement among those who are already engaged
(e.g., personality characteristics such as conscientiousness) and how to
increase motivation among those who are less engaged.

Limitations

The study participants were primarily White and from relatively
affluent families; therefore, future research is needed among more
diverse populations. Although the sample was psychiatrically
heterogeneous, most of the adolescents were diagnosed with a
depressive spectrum disorder. Ratings of skill practice were made
based on adolescent and clinician reports (which correlated with one
another), but there was no definitive method of confirming skill
practice completion in the standard UP group nor was there any
examination of the proficiency/quality of skill practice across both
conditions. Quality of skill rehearsal has been shown to predict
improvements in depressive and anxiety symptoms and increase the
likelihood of completing CBT (Conklin et al., 2021). Clinician
ratings of skill practice among adolescents in the AppUP condition
may have been influenced by their review of participant app entries
in the Provider Portal prior to each therapy session, although it is
notable that the two treatment conditions did not differ on clinicians’
ratings of skill practice. Future research should examine the various
components within the app (e.g., the gamification components) in a
dismantling design to determine the unique contributions of each
component on improving psychiatric symptoms and psychosocial
functioning. It will also be important to examine the degree to which
parent involvement in the treatment may have increased skill
practice and psychosocial benefits.

The mobile app was developed by clinical psychology researchers
who did not have expertise in computer coding and user experience/
interface, which limited the researcher’s ability to make an app
that looked and functioned as well as apps that are available from
technology companies. Additionally, the group treatment sessions
were delivered via telehealth on Zoom, making it difficult for some of
the adolescents to fully engage with the treatment and their peers.
However, the telehealth format allowed families to participate
who otherwise would not have been able to commute to the clinic.
Furthermore, we had the assistance of psychological externs and
interns to help conduct individual family checkouts with each
adolescent and parent dyad at the end of sessions. It is unlikely that
community provision of this treatment would have this level of
personnel support available.
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Conclusion

In this 5-month randomized trial, transdiagnostic group CBT
enhanced with a mobile app was associated with greater global and
clinical functional improvements in adolescents with mood or
psychotic spectrum conditions relative to group CBT without a
mobile app. These findings suggest that a transdiagnostic group CBT
can be helpful in improving mental health outcomes for adolescents
with heterogeneous psychiatric conditions and that a mobile app
adjunct can augment the efficacy of this treatment. Future research
should examine the mechanisms by which a mobile app is associated
with greater functional improvements as well as whether the study
results generalize to adolescents with different ethnic, racial, or
socioeconomic backgrounds. To optimize mobile apps for mental
health treatment, future researchers should seek partnership with
technology companies. This partnership may improve app design and
user experience, potentially increasing acceptability and engagement
of psychosocial treatments.
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