
$
€£ ¥

 social sciences

Brief Report

Adolescent Perspectives on How an Adjunctive Mobile App for
Social Anxiety Treatment Impacts Treatment Engagement in
Telehealth Group Therapy

Celine Lu 1 , Wendy Chu 2 , Shannon Madden 1, Bambang Parmanto 3 and Jennifer Susan Silk 1,*

����������
�������

Citation: Lu, Celine, Wendy Chu,

Shannon Madden, Bambang

Parmanto, and Jennifer Susan Silk.

2021. Adolescent Perspectives on

How an Adjunctive Mobile App for

Social Anxiety Treatment Impacts

Treatment Engagement in Telehealth

Group Therapy. Social Sciences 10:

397. https://doi.org/10.3390/socsci

10100397

Academic Editor: Nigel Parton

Received: 31 August 2021

Accepted: 12 October 2021

Published: 16 October 2021

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2021 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

1 Department of Psychology, University of Pittsburgh, Pittsburgh, PA 15213, USA; cel76@pitt.edu (C.L.);
sgm34@pitt.edu (S.M.)

2 Department of Psychology, University of South Carolina, Columbia, SC 29208, USA; wchu@email.sc.edu
3 Department of Health Information Management, University of Pittsburgh, Pittsburgh, PA 15213, USA;

parmanto@pitt.edu
* Correspondence: jss4@pitt.edu

Abstract: Adjunctive mobile mental health apps to supplement mental health treatment have been
growing in recent years given their ability to address treatment engagement barriers. However, few
studies have explicitly examined how these mobile apps impact treatment engagement, and even
fewer have investigated this topic through adolescents’ perspectives. To this end, we conducted
semi-structured interviews with five adolescents who used an adjunctive mobile mental health
app in combination with telehealth cognitive behavioral group therapy for social anxiety. Using a
multidimensional framework of treatment engagement, we elicited their perspectives on how the app
impacted their engagement in telehealth group therapy and gathered their suggestions for improving
the app. Using a consensual qualitative research approach, we learned that adolescents felt the
app increased their comfort with others in therapy and their expectations about the effectiveness
of mental health apps. They also indicated that the app prepared them for in-session participation
and facilitated out-of-session skills practice. Adolescents had valuable suggestions such as adding
app features to facilitate social connectedness between group members and adding appointment
reminders in the app. This preliminary study highlights implications for future adjunctive mobile
mental health app developers and researchers to increase adolescents’ treatment engagement in
mental health services.

Keywords: adjunctive mobile mental health apps; treatment engagement; social anxiety; cognitive
behavioral therapy; adolescents; telehealth

1. Introduction

Mobile mental health apps have great potential to supplement traditional adolescent
mental health services and facilitate treatment engagement by addressing common barriers
to treatment engagement (Silk et al. 2020). Some of these barriers include low application of
therapeutic skills outside of session or poor knowledge of treatment concepts (Becker et al.
2018). For example, mobile mental health apps can utilize push-notifications to encourage
adolescents to practice therapeutic skills throughout the day, and gamification features can
make practicing therapeutic skills more exciting to adolescents compared to traditional
paper-pencil approaches (Silk et al. 2020). Furthermore, adjunctive mobile mental health
apps can be especially useful in keeping clients engaged in telehealth therapy, in which
therapy is conducted through video conferencing, since previous research suggests that
telehealth therapy can hinder therapeutic alliance (Farabee et al. 2016). Allowing an
additional form of interaction with therapists through an app may improve therapeutic
alliance by increasing clients’ perception of therapist availability (Lopez et al. 2019). Given
that higher treatment engagement is associated with better treatment outcomes (Clarke et al.
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2015; Danko et al. 2016), understanding how mobile mental health apps can be leveraged to
support treatment engagement may improve adolescent mental health treatment outcomes
as well.

Despite the growing number of adjunctive mobile mental health apps (Bolinski et al.
2018; Broglia et al. 2019; Neal-Barnett et al. 2019; Newton et al. 2020; Pramana et al.
2018; Whiteside et al. 2019), only a few studies have investigated how these apps may
impact treatment engagement. Moreover, preliminary findings on mobile apps’ influence
on treatment engagement have been mixed. For example, Paquette (2020) found that a
mobile app for completing therapeutic homework had no impact on attendance, knowledge
comprehension, or working alliance with adult clients. Interestingly, adult clients who used
the mobile app had lower homework completion compared to those who did not have
access to the app as part of therapy. In contrast, a study by Patterson Silver Patterson Silver
Wolf et al. (2020) found that adolescent clients who used a mobile app designed to provide
psychoeducation and support skill acquisition, most had the highest attendance, were the
most engaged, and were the most likely to successfully complete treatment. Furthermore,
research on engagement in digital interventions and treatment outcome have been mixed,
with some studies suggesting a positive association between engagement in the digital
intervention and treatment outcome (Ip et al. 2016; Wu et al. 2021), while others did not
(Rogers et al. 2021). These mixed findings in the literature illustrate the need to investigate
the potential for adjunctive mobile mental health apps to impact treatment engagement
more closely. Furthermore, previous studies investigating mobile mental health apps’
impact on treatment engagement collected information from providers rather than the
clients. Eliciting feedback from clients themselves may reveal unique experiences and
barriers that may be overlooked by providers.

There has been a shift in the field in recent years towards measuring treatment en-
gagement as a multidimensional construct, rather than treating treatment engagement
synonymously with treatment attendance or app use. Relatedly, Becker and colleagues
(2018) proposed the REACH conceptual framework, which describes five domains of
treatment engagement: Relationship (e.g., therapeutic alliance), Expectancy (e.g., beliefs
about treatment efficacy), Attendance (e.g., presence at therapy sessions), Clarity (e.g.,
understanding of treatment), and Homework (e.g., in- and out-of-session participation).
The REACH framework covers broad dimensions of engagement that span across in person
and telehealth services. Using a multidimensional framework to measure treatment en-
gagement allows for a comprehensive examination of how an adjunctive mobile app might
impact treatment engagement. Furthermore, designing adjunctive mobile apps that target
engagement barriers in various domains may lead to greater improvements in treatment
engagement and consequently treatment outcomes. We briefly describe one adjunctive
mobile mental health app that was designed to target homework and supplement cognitive
behavioral therapy (CBT) for anxiety.

1.1. SmartCAT

SmartCAT (Smartphone-Enhanced Child Anxiety Treatment; Pramana et al. 2018)
is a mobile health platform for child and adolescent anxiety treatment that consists of a
gamified client app with in-game activities and rewards, as well as an integrated clinician
portal connected to the app. The SmartCAT app is designed as an adjunctive resource to
supplement CBT for anxiety. The app was designed specifically to target clients’ learning
and application of therapeutic skills, since previous studies have found that youth report
low interest in CBT homework, which results in lower homework completion (Bunnell et al.
2020). The SmartCAT app includes four interactive mini games (What’s the Feeling, Problem
Solver, Thought Buster, and Thought Swapper) that support acquisition of CBT skills such as
emotion identification, problem solving, and thought challenging. The app also includes
three in-depth modules: (1) Skills Coach, which guides clients through coping and problem-
solving steps, (2) Challenger, which allows clients to complete “challenges” or home-based
exposures assigned by a clinician, and (3) Chillax, which provides guided instructions for
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progressive muscle relaxation and deep breathing. Additionally, the SmartCAT app utilizes
daily smartphone push notifications to remind clients to use the app. A key feature of the
SmartCAT app is its connection to a clinician portal. This secure web-based portal allows
clinicians to engage with clients by viewing their progress in completing app activities
and assigning clients activities to complete for the following week. A full description of
SmartCAT can be found in Pramana et al. (2018).

Although SmartCAT has demonstrated strong feasibility, usability, acceptability, and
preliminary efficacy in reducing anxiety symptoms in a pilot trial (Silk et al. 2020), there
remain opportunities to fully explore its impact on adolescent treatment engagement,
including in the context of telehealth group therapy. Additionally, gathering adolescents’
perspectives of the adjunctive mobile mental health app makes a unique contribution to
the literature, as there are few studies that consider adolescents experiences with evidence-
informed mobile mental health apps. Focusing on the adolescent or user perspective
provides mental health app developers the most proximal information on how apps can be
improved.

1.2. Current Study

This qualitative study investigated adolescents’ perceptions of how the SmartCAT
app impacted their treatment engagement in telehealth cognitive behavioral group therapy
for social anxiety. This study was part of an ongoing Quality Improvement (QI) project at
an adolescent outpatient specialty clinic located at the University of Pittsburgh Medical
Center (UPMC). The QI project’s goals were to implement SmartCAT into the center to
improve treatment outcomes for adolescents receiving mental health services through video
conferencing. The main aims of this study were to use a multidimensional framework to:
(1) elicit adolescents’ perspectives on how SmartCAT impacted treatment engagement and
(2) gather adolescents’ suggestions on how to improve SmartCAT to enhance its impact on
treatment engagement.

2. Materials and Method
2.1. Participants

Participants were recruited from a social anxiety therapy group conducted in the
spring of 2021 at an adolescent outpatient specialty clinic. All adolescents were receiving
individual therapy for depression or anxiety in addition to group therapy. Out of the six
adolescents who attended the group, five (83.3%) agreed to participate in the qualitative
interview, and one (16.7%) declined given time conflicts. Participants were between the
ages of 14 and 17 (M = 15.40; SD = 1.34), and all identified as White. Two participants (40%)
identified as male, and three participants (60%) identified as female.

2.2. Intervention

Adolescents received the Stand Up, Speak Out program, a 10-session CBT group
treatment for social anxiety (Albano and DiBartolo 2007). Sessions were held weekly for
one hour and conducted through Microsoft Teams Video Conferencing Platform due to
social distancing measures as a result of the COVID-19 pandemic. The group was led
by five group facilitators and attended by six adolescents. At the start of the program,
adolescents were introduced to SmartCAT as a supplemental app to group therapy. Of note,
SmartCAT was designed to supplement any child and adolescent anxiety CBT manual
and thus is not specific to the Stand Up, Speak Out program. Adolescents were instructed
to download the free app onto their personal Android or iOS smartphone. SmartCAT is
currently not publicly available for download.

Each group therapy session started with group members voluntarily sharing a success
from the past week, such as if they completed an assigned home-based exposure. The
remainder of the session was devoted to covering material from the Stand Up, Speak Out
program. After each session, the primary group facilitator assigned adolescents homework
activities in the app, such as completing mini games or modules, through the SmartCAT
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clinician app portal. Adolescents were instructed to complete the homework before the next
session. The primary group facilitator then reviewed adolescents’ progress in completing
assigned activities prior to the next session.

2.3. Procedure

All procedures were approved by the Qualitative Review Committee at UPMC. Ado-
lescent assent and parent consent were digitally obtained through REDCap prior to data
collection. The first author conducted all interviews via Microsoft Teams using a semi-
structured interview script (see Appendix A). The script was developed by the first and
second authors and was organized by the REACH domains of treatment engagement
(Becker et al. 2018). The script was designed to elicit adolescents’ perspectives on how
using the SmartCAT app impacted their engagement in group therapy, and how the app
could be improved to increase treatment engagement. Adolescents did not receive mon-
etary compensation for their participation. Interviews were audio-recorded, and later
transcribed and checked by the third author and a research assistant.

2.4. Coding

To guide our qualitative coding process, we utilized a combination of inductive or
“bottom-up” and deductive or “top-down” methods (Elo and Kyngäs 2008) to highlight
adolescents’ perspectives while integrating existing conceptual theories or frameworks
into our coding scheme. These methods have been used extensively in a broad range of
disciplines, including social sciences (Saldaña 2013). All coding was conducted in Microsoft
Word and Microsoft Excel.

Two coders, the first (post-baccalaureate student) and second (doctoral student) au-
thor, developed a qualitative codebook to support the coding process. Using an open
coding method (Strauss and Corbin 1997), the two coders carefully read all transcripts and
independently identified themes within the text of the transcripts until saturation was met,
in which there were no new themes. Coders then met to agree upon an initial set of codes
from these themes. Afterwards, in alignment with axial coding, the coders established
connections between the codes. At this step, coders used a deductive approach and drew
connections between codes and larger categories that reflected the REACH conceptual
framework of treatment engagement. A preliminary codebook that consisted of codes and
categories was developed and then tested with one transcript after this process of open
and axial coding.

Later, a third coder (third author; post-baccalaureate student) was trained to use the
codebook. Each transcript was coded by two coders, and the first coder of each transcript
was responsible for segmenting the transcript into excerpts. Coders were instructed to
apply only one code to each excerpt. After all transcripts were double-coded, a consensual
qualitative research approach (Hill et al. 2005) was used to guide the next phase. All three
coders met to discuss and resolve any coding discrepancies until consensus on a final code
was reached. Some of these discussions led to changes to the definitions of codes or their
relations to categories, which aligns with selective coding. This coding process allowed for
an iterative and thorough examination of the concepts from the interview transcripts.

3. Results

Transcripts were segmented into 106 excerpts. The codebook consisted of 25 codes,
which were organized into five categories according to the REACH domains of treatment
engagement. Interrater reliability, as measured by Cohen’s kappa (Landis and Koch
1977), was high across all codes, ranging from substantial agreement to perfect agreement,
(range = 0.65–1.00; pooled average = 0.93). Table 1 displays the frequency of codes and
their respective kappa scores.
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Table 1. Engagement codes by category.

Category Code Frequency Kappa

Relationship Comfort with sharing 4 0.85
Interactions and communications 2 1.00

Shared experiences 1 1.00
No impact on relationship 6 1.00

Suggestion about relationship 5 1.00
Expectancy Low expectations 7 0.93

Positive expectations 4 1.00
Positive shift in beliefs 8 1.00
Previous experiences 5 0.88

No impact on expectancy 3 0.85
Suggestion about expectancy 4 1.00

Attendance Behavioral attendance 1 1.00
Motivation to attend 3 1.00

No impact on attendance 4 1.00
Suggestion about attendance 3 1.00

Clarity Psychoeducation about social anxiety 5 0.65
Role and purpose of therapy 5 0.79

No impact on clarity 3 1.00
Suggestion about clarity 2 1.00

Homework

App reminders 4 1.00
In-session participation 11 1.00

Reinforce practice 6 0.90
Usability 4 0.85

No impact on homework 2 0.66
Suggestion about homework 4 1.00

3.1. Relationship

Adolescents described how the app content and features helped them feel more
comfortable sharing in group therapy. Specifically, adolescents expressed that developing
a coping plan for an anxiety-provoking situation in the Skills Coach module helped them
feel more comfortable discussing the same situation with others in session. One adolescent
appreciated the feature in Skills Coach that allows clients to indicate if a situation could be
discussed in group, rather than having to “start conversation in group about [the situation]”.
Additionally, one adolescent expressed that they felt comforted knowing that other group
members were using the app as well:

It gave something else to relate to [the other group members] . . . It was just nice
to know “Oh, I’m not the only person who is doing all these”. . . . It was more
comforting ‘cause although it’s something you haven’t done before, you’re not
the only person doing it.

Adolescents also described how the app impacted their relationship with group facilitators
by creating positive, bi-directional interactions. Specifically, one adolescent appreciated
that they “weren’t just yelling at a brick wall” in reference to the primary group facilitator’s
ability to view their progress through the clinician app portal. Adolescents also shared
that completing app achievements allowed for opportunities to receive praise from group
facilitators. Moreover, adolescents liked that the app enabled the primary group facilitator
to individualize their assigned home-based exposures.

Adolescents had a variety of different suggestions on how SmartCAT could be im-
proved to enhance clients’ relationship with group members and facilitators. One adoles-
cent suggested to add more gamification features such as a scoreboard for games to bolster
friendly competition between group members. Furthermore, another adolescent suggested
to include a feature in the app that would allow for group members to interact and provide
feedback to one another. Lastly, one adolescent suggested to have the SmartCAT app be
more integrated with group therapy so it could lead to more “in-depth questions” about
the app during group.
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3.2. Expectancy

All adolescents reported having little to no prior experiences with mobile mental
health apps, though some had previously participated in group therapy. Some adolescents
felt nervous about starting group therapy or thought that group therapy would just be
“a bunch of people sitting around, not doing anything”. One adolescent believed group
therapy would not be helpful to them, stating that their “anxiety would kinda stay the
same through [therapy]”. Similarly, some adolescents also had low expectations for how
helpful the SmartCAT app would be for addressing their social anxiety: “At first I thought
it was kinda stupid just how like it’s an app, like what is it gonna do”?

Despite having hesitancies, almost all adolescents reported positive shifts in their
beliefs surrounding group therapy or adjunctive apps as a result of using SmartCAT.
Adolescents shared how their positive experiences using the deep breathing module from
the app led them to have more positive expectations of the effectiveness of group therapy.
One adolescent described how the app exceeded their expectation of an adjunctive app
since SmartCAT both built on content discussed in group therapy and offered new content,
so that they never felt behind in therapy:

[SmartCAT] was a little more than just a companion app because it’s almost
a standalone thing . . . They compound on each other . . . but they would be
different from what we were doing in group therapy, so it was all—it was fresh
. . . It was really easy to stay up with what was going on in the group even if you
missed bits.

A common suggestion to improve SmartCAT to increase adolescents’ positive expectations
of mobile mental health apps was to add a feature to allow adolescents to “get to know” or
“interact with” other group members before and during group therapy. Several adolescents
also suggested including more detailed descriptions about SmartCAT in the app store and
enabling a preview of app features so adolescents can “know what to expect”.

3.3. Attendance

Adolescents primarily reported that the SmartCAT app did not impact their behavioral
attendance to group therapy. Of note, the group was conducted virtually due to the
COVID-19 pandemic, so adolescents could access sessions anywhere with a stable internet
connection. Instead, adolescents shared that the app increased their motivation to attend
group therapy. For example, one adolescent said that seeing the app on their phone
reminded them of the other group members, which made them more motivated to attend
sessions. Similarly, some adolescents felt “excited to go to group” so they could share their
successes in completing challenges in the app with group members and receive praise from
the group facilitators.

It affected [attendance] in a good way because whenever I would think about the
app, I would think of group therapy . . . If I did something with the app, then I
would be like “Ah, this I can share . . . ” It motivated me a lot to attend.

Most adolescents suggested adding appointment reminders for group sessions in the app.
Though unrelated to the app, a few adolescents shared that barriers such as an unreliable
internet connection or access to a private, confidential location interfered with their ability
to attend sessions.

3.4. Clarity

Adolescents stated that the app helped them understand the roles in group therapy.
For example, they felt that using the app reinforced the idea that other group members in
therapy were working with them through similar difficulties: “Everybody in the group is
going through the same things, so they’re there going with you to like help get better at
skills to get over it”. Additionally, some adolescents expressed that the app cemented the
idea that the purpose of group therapy was “to learn how to relax and calm down when
our anxiety is bad”.



Soc. Sci. 2021, 10, 397 7 of 13

Furthermore, adolescents reported that activities in the SmartCAT app taught them
how social anxiety can manifest in themselves as well as others. Adolescents particularly
liked the coping and problem-solving module, Skills Coach, because it helped them “under-
stand how [they] were feeling,” and “untangle what happened in those [anxiety-provoking]
situations”. Additionally, some adolescents felt that SmartCAT had “widened [their] view
of social anxiety,” showing them different symptoms associated with anxiety and coping
thoughts that others use when feeling anxious.

Adolescents had several different suggestions on how the app could be improved to
enhance clarity about therapy or social anxiety. For example, some adolescents suggested
to include informational pages in the app about group therapy and social anxiety. One
adolescent specifically wanted to have more examples of coping thoughts to help them
better respond to their social anxiety.

3.5. Homework

Almost all adolescents reported that the app positively impacted their in-session
participation during group therapy. Not only did adolescents mention having increased
motivation to share accomplishments with challenges or activities during group, but
adolescents also reported feeling more prepared to speak during session. Specifically,
adolescents stated the app provided opportunities to process, understand, or rehearse their
thoughts so that they could “talk about it more accurately” and “convey it . . . clearly”
in session. Another adolescent shared how using strategies they learned from the deep
breathing module during sessions helped them “be prepared for what [they were] going to
say” during session.

Several adolescents recounted specific instances of how the SmartCAT app impacted
their out-of-session participation, namely in applying coping skills into their daily lives. For
example, one adolescent shared a story of when they were able to use the deep breathing
module from the app before an anxiety-provoking event:

I had like a band practice, first one, and I was very anxious for that. I did the deep
breathing [module] and it calmed [me] down a lot. So, before I go, I normally do
some deep breathing. I calm down a lot more, and then I go, and I have fun.

One adolescent noted that SmartCAT reinforced their knowledge of skills taught in group,
stating that “SmartCAT really hit the nail on it afterwards”. Additionally, adolescents
indicated that the accessibility and convenience of the mobile app made it easy to practice
skills, as SmartCAT was “a thing that we always have in our pockets” and was “on a device
that you use all the time”. However, there were mixed reactions to the built-in reminders
to use the app. One adolescent shared that the reminders induced feelings of guilt for not
using the app, while another found the reminders helpful to practice their therapy skills
throughout the day.

Adolescents had several suggestions on how SmartCAT could be adapted to improve
in- and out-of-session participation. One adolescent suggested adding an additional
module that reviewed content discussed in the prior therapy session and content to be
discussed in the next session, allowing adolescents to easily access information and to
prepare for upcoming sessions:

I think it would allow them to recall a whole lot easier so they can keep it in their
mind like when they practice. And when they get a preview . . . they can just
prepare for it . . . Since they’re more prepared, they might be more willing to
participate.

Another adolescent disclosed wanting more content that “wasn’t so surface-level”, such that
more specific content would increase their understanding and willingness to participate.
Some adolescents wanted more gamification features or “fun” designs” to make them
more likely to use the app to practice skills. For example, one adolescent suggested adding
features from one of their favorite mobile games including “competitions, missions, color
. . . [and] setting new records”.
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4. Discussion

This study examined adolescents’ perceptions of how an adjunctive mobile mental
health app impacted their treatment engagement in telehealth group therapy. We inter-
viewed five adolescents who used the SmartCAT app in conjunction with group therapy
treatment for social anxiety. Due to the COVID-19 pandemic, therapy was conducted
virtually through video conferencing. Through a qualitative approach, we coded qual-
itative interviews that investigated adolescents’ perspectives using a multidimensional
framework of treatment engagement. Moreover, we elicited suggestions from adolescents
who had first-hand experience using the app to guide future changes to the app. Although
the SmartCAT app was developed to primarily target out-of-session skills practice, these
qualitative interviews illuminated that adjunctive mobile apps can actually impact multiple
domains of treatment engagement. We highlight the main findings and discuss the future
implications below.

The SmartCAT app supported adolescents’ relationship with those in group by cre-
ating opportunities to receive praise from group facilitators for completing assigned app
activities and a shared experience of using the app among group members. Still, adoles-
cents wanted features to form stronger social connections with group members, such as
ways of interacting with other group members through a chat function or scoreboards to
celebrate others’ successes. Adding networking and communication features, similar to
those of internet-based games, to mobile mental health apps can help enhance feelings of
connectedness between group members by providing opportunities to interact with one
another outside of sessions. Adolescents’ feedback demonstrates that adjunctive mobile
apps can be a useful tool for forging social connections in therapy, which is particularly
beneficial in the context of group therapy when relationships with other group members
can facilitate other areas of engagement. Moreover, strengthening connectedness may be
especially beneficial in virtual therapy, when clients’ inability to be physically present with
their therapist or other group members can be a barrier to engagement in itself (Farabee
et al. 2016). Thus, future app developers may consider adding features that allow app users
to communicate with others while protecting confidentiality.

SmartCAT seemed to have a greater impact on adolescents’ motivation to attend
group therapy sessions compared to their actual attendance to sessions. However, it is
worth noting that adolescents attended group therapy virtually. Thus, it is still unknown
how SmartCAT or adjunctive mobile mental health apps may affect attendance to in-
person group therapy. Nevertheless, addressing attendance is important for ensuring
optimal treatment outcomes. Given that appointment reminders are highly effective
in increasing attendance (Branson et al. 2013; Oruche et al. 2014), developers should
incorporate adolescents’ suggestion of including appointment reminders in the app as a
simple way to improve attendance to sessions.

Adolescents had initial hesitancies about the effectiveness of SmartCAT in reducing
their anxiety. Strategies that increase expectations about new technologies include pro-
moting trust in the new technology (Thatcher et al. 2007). For instance, when introducing
a new therapy app, therapists should provide a thorough explanation of the app and
answer clients’ questions to reduce hesitancies surrounding the new app (Philippi et al.
2021). Despite these hesitancies, adolescents had positive shifts in belief surrounding
adjunctive mobile apps or group therapy. Moreover, SmartCAT provided adolescents with
psychoeducation about mental health services and social anxiety, with some adolescents
desiring more psychoeducation through the SmartCAT app. In conjunction, these findings
are promising as they highlight that SmartCAT can not only foster positive cognitive shifts
in expectancies but can also efficiently disseminate information to adolescents. Though the
number of evidence-based mobile mental health apps is currently small (Radovic et al.
2016; Torous et al. 2017), researchers looking to develop evidence-based adjunctive mobile
mental health apps in the future should consider that adolescents are not only responsive
to, but desire evidence-based tools and information through mobile apps.
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As expected, many of the adolescents reported that SmartCAT was helpful for practic-
ing skills out of session. Adolescents mainly enjoyed using features of the app that guided
them in creating a coping plan or practicing deep breathing strategies. Less expected
was the app’s impact on adolescents’ in-session participation by helping them prepare
for group discussion beforehand. Additionally, adolescents were motivated to share app
accomplishments during session to receive praise from group facilitators. As such, we
recommend future adjunctive mobile mental health app developers to consider how their
app might include content that prepares and motivates users for in- and out-of-session
activities.

Strengths and Limitations

This study is among the first qualitative studies to examine the impacts of adjunctive
mobile mental health apps on treatment engagement in telehealth group therapy from
adolescents’ perspectives. One limitation of the current study is that engagement was
assessed retrospectively after participants completed treatment. Future research should
assess treatment engagement at different times throughout the course of treatment to
capture real-time perceptions. Additionally, the current study did not examine the effects
of adolescents’ comorbid depressive symptoms, which has previously been shown to be a
predictor of treatment engagement in anxious youth (Gonzalez et al. 2011). Given high co-
occurrence between anxiety and depression (Axelson and Birmaher 2001), future research
should consider how the severity and complexity of presenting problems can impact
treatment engagement. Furthermore, this study has contextual limitations in that it only
investigated adolescents’ experiences with the app while enrolled in telehealth services,
when the COVID-19 pandemic necessitated virtual mental health services. Telehealth and
in person therapy can be different experiences for clients. Thus, these findings may be
limited in their generalizability to treatment engagement outside of telehealth contexts. As
both telehealth and adjunctive mobile apps become more popular, future research should
consider how different therapeutic contexts can help or hinder engagement in mental
health apps and therapy.

Although the sample size was small, the qualitative approach used provided a rich
and in-depth examination of adolescents’ experiences that would not have been possible
with only quantitative data. Still, findings from this study are preliminary, and more
research needs to be conducted on the impact of adjunctive mobile mental health apps on
treatment engagement. Moreover, since the first author was one of the group facilitators
and had developed a prior working relationship with adolescents, this may have biased
responses to the semi-structured interview questions. However, adolescents still expressed
a variety of responses, and the familiarity with the interviewer may have made adolescents
more willing to disclose their perspectives. Furthermore, since all adolescents were also
receiving individual mental health services in addition to group therapy, the current sample
may represent adolescents who had higher treatment engagement than adolescents who
had no prior experiences in therapy. Lastly, though taking both a top-down and bottom-up
approach may stray from a true grounded theory approach to qualitative analysis, we
assert that this combined approach enabled us to gain the benefits of two methods, that is,
centering our understanding to the adolescents’ perspectives while supplementing it with
knowledge from the empirical literature.

5. Conclusions

Across adolescents’ responses, SmartCAT impacted not only one, but multiple areas
of treatment engagement as assessed through the REACH framework (Relationship, Ex-
pectancy, Attendance, Clarity, Homework). It also became evident that an impact in one
area of engagement subsequently led to an impact in another area of engagement. For
instance, some adolescents shared that completing homework activities outside of session
made them feel excited to attend group, or that receiving praise from group facilitators
for completing activities in the app supported their relationship with group facilitators.
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Thus, future efforts should continue to investigate the impacts of mobile mental health
apps on the multifaceted and interconnected nature of treatment engagement using a
multidimensional framework. As app developers and researchers continue to develop
more evidence-based mobile mental health apps, it is important to incorporate adolescents’
feedback and suggestions into the app design to increase the use and adoption of these
apps in an effort to improve mental health outcomes for adolescents.
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Appendix A

SmartCAT Engagement Interview Script

Introduction/Icebreaker: Thank you for agreeing to participate in this interview. Hi,
my name is ______ and I work with Dr. Jennifer Silk at the University of Pittsburgh. The
purpose of our conversation is to learn more about your experience using SmartCAT. We
estimate that today’s interview will take about 30 minutes. We tried to make our questions
as respectful as possible, but if at any time you feel uncomfortable answering any question,
you can choose to skip the question.

As a reminder, I will be recording this interview on Microsoft Teams to make sure
I capture all of your contributions. This recording will be kept on a secured portal and
later transcribed by someone on our team. Any personal information that we talk about
today will be taken out from the transcript. What we discuss today will not be shared with
anyone else including your therapist, so we hope that you feel comfortable sharing your
valuable perspectives and experiences.

Do you have any questions before we get started? Okay. I will go ahead and start
recording.

First, I’d like to ask about your relationship with others in group therapy.

• How did using SmartCAT affect your relationship with the group facilitators?

# Probe: Did using SmartCAT help/get in the way of your relationship (comfort
sharing, working as a team) with the group facilitators? Did you have a good
relationship with facilitators?
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• How did using SmartCAT affect your relationship with other group members?

# Probe: Did SmartCAT help/get in the way of your relationship with group
members? Did you have a good relationship with group members?

• What about SmartCAT can be changed to help people have better relationships with
their group facilitators or other group members?

Now, I’d like to ask about your thoughts about group therapy and mobile mental
health apps.

• Before group therapy, what were your thoughts on using mobile apps as a part of
group therapy?

# Probe: Did you expect mobile apps as a part of group therapy would be helpful
for you/for people with social anxiety? What do you think of when you hear
the words “mobile mental health apps”? What do you think of when you hear
the words “group therapy”?

# Probe: What were your beliefs on how effective group therapy can be before
using SmartCAT?

• Now that group therapy is finished, has SmartCAT changed any of these thoughts or
expectations?

# Probe: How has using SmartCAT changed your thoughts on how mobile apps
can be used in group therapy/be used to reduce social anxiety?

# Probe: How has SmartCAT affected your beliefs on how effective group therapy
can be? How helpful was SmartCAT for you?

• What about SmartCAT can be changed to help people have more positive expectations
about group therapy or mobile mental health apps?

Shifting gears again,

• How did using SmartCAT affect your attendance to group therapy sessions?

# Probe: Did SmartCAT make it more/less convenient to attend sessions, eas-
ier/harder to remember to attend group therapy?

• How did using SmartCAT affect your motivation to attend group therapy sessions?

# Probe: Did SmartCAT make you more/less motivated to attend therapy ses-
sions?

• What about SmartCAT can be changed to help people attend group therapy sessions?

Now, I’d like to ask about how SmartCAT impacted your understanding of therapy.

• How did using SmartCAT affect your understanding of group therapy?

# Probe: Did using SmartCAT make your understanding of your or others role
in treatment/what happens in and out of sessions/your goals for therapy
more/less clear?

• How did using SmartCAT affect your understanding of what social anxiety is?

# Probe: Did using SmartCAT increase your understanding of social anxiety
symptoms/treatment?

• What about SmartCAT can be changed to help people have a better understanding of
group therapy or social anxiety?

Now, I’d like to ask about how using SmartCAT impacted your participation in and
out of session.

• How did using SmartCAT affect your participation during group therapy sessions?

# Probe: Did SmartCAT make it easier/harder to participate, help you feel
prepared to discuss or practice skills in group sessions?

• How did SmartCAT affect how you learned and applied skills outside of group therapy
sessions?
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# Probe: Did using SmartCAT make you more/less likely to use skills outside of
group therapy sessions?

• What about SmartCAT can be changed to help people participate during group therapy
sessions or practice skills outside of session?

Any other questions or comments?
I’m going to stop the recording now.
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