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Abstract

Background: Before the COVID-19 pandemic, adolescents with type 1 diabetes (T1D) had already experienced far greater
rates of psychologica distress than their peers. With the pandemic further challenging mental health and increasing the barriers
to maintaining optimal diabetes self-management, it isvital that this population has accessto remotely deliverable, evidence-based
interventions to improve psychological and diabetes outcomes. Chatbots, defined as digital conversational agents, offer these
unique advantages, aswell asthe ability to engage in empathetic and personalized conversations 24-7. Building on previous work
developing a self-compassion program for adolescents with T1D, a self-compassion chatbot (COMPASS) was developed for
adolescentswith T1D to address these concerns. However, the acceptability and potential clinical usability of achatbot to deliver
self-compassion coping tools to adolescents with T1D remained unknown.

Objective: This qualitative study was designed to evaluate the acceptability and potential clinical utility of COMPASS among
adolescents aged 12 to 16 years with T1D and diabetes health care professionals.

Methods: Potential adolescent participants were recruited from previous participant lists, and on the web and in-clinic study
flyers, whereas health care professionals were recruited via clinic emails and from diabetes research special interest groups.
Qualitative Zoom (Zoom Video Communications, Inc) interviews exploring views on COMPASS were conducted with 19
adolescents (in 4 focus groups) and 11 diabetes health care professionals (in 2 focus groups and 6 individua interviews) from
March 2022 to April 2022. Transcripts were analyzed using directed content analysis to examine the features and content of
greatest importance to both groups.

Results:  Adolescents were broadly representative of the youth population living with T1D in Aotearoa (11/19, 58% female;
13/19, 68% AotearoaNew Zealand European; and 2/19, 11% Maori). Health care professional srepresented arange of disciplines,
including diabetes nurse specialists (3/11, 27%), health psychologists (3/11, 27%), dieticians (3/11, 27%), and endocrinol ogists
(2/11, 18%). The findings offer insight into what adolescents with T1D and their health care professionals see as the shared
advantages of COMPASS and desired future additions, such as personalization (mentioned by all 19 adolescents), self-management
support (mentioned by 13/19, 68% of adolescents), clinical utility (mentioned by all 11 health care professionals), and breadth
and flexibility of tools (mentioned by 10/11, 91% of health care professionals).
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Conclusions: Early data suggest that COMPASS is acceptable, is relevant to common difficulties, and has clinical utility during
the COVID-19 pandemic. However, shared desired features among both groups, including problem-solving and integration with
diabetestechnology to support self-management; creating asafe peer-to-peer sense of community; and broadening the representation
of cultures, lived experience stories, and diabetes challenges, could further improve the potentia of the chatbot. On the basis of

these findings, COMPASS is currently being improved to be tested in afeasibility study.

(JMIR Diabetes 2023;8:40641) doi: 10.2196/40641
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Introduction

Background

Before the COVID-19 pandemic, adolescents with type 1
diabetes (T1D) had aready experienced high rates of
psychological distress and self-management challenges [1].
T1D is an autoimmune disorder that requires lifelong insulin
therapy. Maintaining optimal self-management of T1D involves
adherence to acomplicated routine of daily self-administration
of insulin and monitoring diet, energy expenditure, and blood
glucose levels, with an estimated average of 180 daily
self-management decisions [2]. In addition, adolescents must
learn how to make these complex routines flexible enough to
integrate into their daily lives, including school, hobbies, and
other activities[ 3], while concurrently navigating devel opmental
changes and demands. As a result, diabetes self-management
tends to deteriorate during adolescence [4], and the prevalence
of psychological disorders among adolescents with T1D is
estimated to be 2 to 4 times greater than that of their general
peers [1]. In Aotearoa, New Zealand, recent studies have
estimated the rates of diabetes distress and disordered eating
behaviorsto be as high as 24% and 31%, respectively [5], with
rates of psychological distressand self-management difficulties
disproportionately affecting Indigenous Maori youth and those
with socioeconomic deprivation [5-7].

Understandably, the COVID-19 pandemic has added further
barriersto maintaining optimal glycemic targetsand challenges
to mental health in this population. As T1D is a condition that
depends on multiple daily tasks, the COVID-19 pandemic has
caused extensive disruption to daily routines and standard care.
Commonly reported disruptions include restricted access to
face-to-face health care; periods of home isolation; reduced
physical activity owing to confinement; fear of more
considerable COVID-19-related hedlth risks; lack of socid
support from family, friends, and their diabetes care teams; and
changes in eating behaviors and routines [8,9]. Although
research has not specificaly quantified the impacts of the
COVID-19 pandemic on adolescents with T1D, the effects of
the pandemic among people with T1D are becoming
increasingly clear. For example, ahigh prevalence of eating and
deep disorders has been reported in people with diabetes
[10,11]. In eaddition, athough the reported impacts of the
pandemic on diabetes management vary by country and insulin
treatment technology, multiple countries have reported an
increase in diabetic ketoacidosis frequency [12,13] and
suboptimal glycemic variability [14,15]. Although anumber of
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novel digital well-being initiatives became available during the
COVID-19 pandemic [16-19], none addressed the unique
challenges that adolescents with T1D face.

However, although the COVID-19 pandemic has compounded
this problem, standard diabetes care was aready struggling to
provide adequate psychosocial support in this population
[20,21]. Furthermore, despite the existence of evidence-based
psychosocial interventions, they are rarely integrated within
standard care because of ongoing funding constraints and
clinician availability [20,22]. With the COVID-19 pandemic
disrupting access to face-to-face health services and placing
additional demands on systems, the existing constraints and
lack of therapist availability are compounded. With worsening
mental and physical health outcomes, digital interventions
potentially offer this population amore accessibleand clinically
usable approach. However, arecent systematic review of digital
interventions for youth with diabetes revealed an urgent need
for evidence-based digital interventionsto target psychological
well-being [23]. To address the need for clinically usable
psychological interventions for this sample and ongoing
challenges related to COVID-19, we have recently developed
adigital intervention based on self-compassion for adol escents
with T1D.

Sdf-compassion Chatbot

Self-compassion, which focuses on being kind and
understanding toward our failures and hardshipsinstead of being
harsh and self-critical [24], is a promising treatment approach
that appearsto be highly relevant to the self-criticism that often
accompanies attempts to adhere to complex self-management
regimens, such asthose in T1D. Face-to-face self-compassion
interventions have demonstrated improvementsin psychol ogical
health in adults[25] and adolescents[26] aswell asin glycemic
stability in adults with diabetes [27]. Our previous research
found self-compassion to be an acceptable approach to
improving mental and physical health in adolescentswith T1D;
however, face-to-face delivery demonstrated serious feasibility
issues [28]. Our follow-up qualitative research, exploring
perceptionsregarding apossibledigital adaption, demonstrated
that achatbot adaption wasthe preferred digital platform among
adolescents with T1D [29].

A chatbot is defined as an automated computer program
designed to simulate and process natural human conversation,
allowing humans to interact with content as if they were
communicating with areal person[30]. Asadelivery modality,
chatbots offer unique advantages over face-to-face therapy and
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other digital tools, including 24-hour availability, accessibility,
remote delivery, scalability, and the capability to respond with
personalized and empathetic responsesin real time when they
are needed. The evidence for their utility in supplementing
standard care is growing. A recent review of mental health
chatbots found improvements in symptoms of depression,
anxiety, and general coping skills[30]. Chatbots have also been
used for youth with health conditions, with a positive
psychology skills chatbot showing reductions in anxiety for
young adult cancer survivors [31]. In addition, chatbots have
aso shown acceptability and efficacy for improving
self-management in a variety of health care settings, such as
pediatric asthma self-management [32], chronic pain [33], and
irritable bowel disease [34]. Although the efficacy of chatbots
for youth with T1D remains unknown, the existing literature
demonstrates that chatbots offer unique modality advantages
and the potential to be feasibly embedded into existing diabetes
technology to minimize patient burden.

Considering the ongoing impact of the COVID-19 pandemic
on the preexisting high prevalence of psychological distressand
self-management difficulties in this population and the unique
utility of chatbots as a treatment modality, our research team
developed achatbot app intervention (called “COMPASS") for
adolescents aged 12 to 16 years with T1D in Aotearoa, New
Zeadland. The COMPASS chatbot is designed to deliver daily
content in 14 conversational lessons daily across 2 weeks, aimed
at facilitating self-compassion coping skillsfor adolescentswith
T1D. Accordingly, wefirst conducted focus groups to examine
the user acceptability and potential clinical utility of the
COMPASS chatbot app. Ashealth care professionals commonly
introduce and recommend mobile health apps to their patients
[35], their perspective on a potential intervention for their
patients was examined a ongside the views of adolescents with
T1D themselves.

Methods

Study Design

This qualitative study used focus groups and one-on-one
interviews to examine the acceptability and the potential clinical
utility of the COMPASS chatbot app in adol escents (aged 12-16
years) with T1D and their diabetes health care professionals.
Focus groups were chosen for adolescents to encourage
interactive, free-flowing conversations, whereas the choice of
focus groups or one-on-one interview formats were offered to
health care professional s to accommodate schedules during the
COVID-19 Omicron surge in Aotearoa, New Zealand, with
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most health care professional s experiencing redeployment and
increased clinical demands. As the prototype is still in the
development phase and our focus is on the acceptability and
the potential clinical utility of theincluded content and features,
participants were shown screen recordings of the chatbot and
were not given access to test it on their own devices.

Ethics Approval

The study received ethics approval from the Heath and
Disability Ethics Committee, New Zealand (Ref: A+9284), and
al participants provided informed consent or assent.
Recruitment started on February 23, 2022, and was completed
on April 4, 2022. Focus groups and interviews were conducted
between March 4, 2022, and April 4, 2022. The methods were
reported following the COREQ (Consolidated Criteria for
Reporting Qualitative Studies) [36].

Self-compassion Chatbot

Overview

The COMPASS chatbot delivers content designed to facilitate
self-compassion coping skills for adolescents with T1D in 14
conversational lessons provided daily for 2 weeks. The
preliminary conversational content and decision tree for
COMPASS were developed by the first author (AB), with
feedback from the coauthor SH and the University of Auckland’s
Health Advances Through Behavior Intervention Technologies
team [37].

Content

Thelesson content for the COM PA SS chatbot was adapted from
the evidence-based standardized 8-week adolescent
self-compassion program [13] and our research teams' brief
2-week adaption of the 8-week program for the specific
challenges experienced by adolescentswith T1D [28,38]. Most
lessons are structured around the three components of
self-compassion: (1) mindful ness (defined as having abalanced
awareness of thoughts and feelings and grouped together in the
chatbot as the “be mindful” activities), (2) common humanity
(defined as acknowledging that challenges and imperfectness
are part of being human and grouped together in the chatbot as
the “meet teenslike” activities), and (3) self-kindness (defined
as being caring and understanding toward oneself and grouped
together in the chatbot as*“ be self-compassionate”) [24]. Figure
1 shows an overview of the chatbot’s content. The chatbot also
contains a psychoeducational activity (called “learn about my
brain”) and distraction activities, which include rugby, netball,
soccer, and basketball swipe sports games. Table 1 presents an
outline of each activity included and a brief description.
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Figurel. Anoverview of the types of activities included in the self-compassion chatbot.

Meet teens like me |;

Be mindful
/i

Be self-compassionate &

Table 1. The 14 daily activities currently included in the first self-compassion chatbot prototype, presented in the order they are suggested to the user
under each subheading of activities.

Activity category Activity name and a brief description

Compulsory introductory activities

Be self-compassionate o  “Self-compassion 101,” an introductory activity using the“how | treat afriend versushow | treat afriend” exercise
to explain the concept of the inner critic and what self-compassion is
« “Thethreestepsto salf-compassion,” an introduction activity practicing using the 3 components of self-compassion
for a current stressor (mindful ness, common humanity, and self-kindness)

Psychoeducation

Learn about my brain « “Learnabout my brain,” a psychoeducation activity explaining adolescent brain devel opment and emotion regu-
lation systems [39] to establish why self-compassion can help with managing difficult emotions

Mindfulness

Be mindful « “Grounding exercise,” amindfulness activity focusing on paying attention to our different senses
«  “Check-inmeditation,” amindfulness activity focusing on checking in on our emotions and giving self-compassion
toward those feelings
« “Music meditation,” a mindfulness activity focusing attention on the different instruments, tones, and soundsin
music
» “Compassionate body scan,” a mindfulness activity focusing attention on the different areas of our bodies and
giving gratitude to what our body does for us instead of what it looks like

Common humanity

Meet teens like me «  “Meetteenslike me” an activity using videos from older teenagers, young adults, and famous New Zealand
figureswith T1D talking about common struggles to create a sense of common humanity
«  “Using self-compassion for diabetes struggles,” an activity using the 3 steps of self-compassion for diabetes
burnout

Self-compassion

Be self-compassionate «  “Motivating ourselves with self-compassion,” an activity on setting goals with self-compassion instead of self-

criticism

« “Sdf-compassion myth busters,” an activity outlining common struggles to being self-compassionate and
metaphors and activities to help overcome common misconceptions or challenges

« “Compassionatefriend meditation,” an activity aimed at giving oursel ves the same compassion and understanding
aclosefriend or pet does

«  “Re-writinginner critic statements,” an activity practicing using self-compassionate statementsinstead of critical
ones

. “Comforting gestures,” an activity aimed at finding a gesture (ie, putting your hands over your heart) that feels
comforting (also called “soothing touch”)

. . “maybe” “no,” “let's try it,” “tell me more”) that branch out
Format and Functionality the conversation along the user-chosen path. However, the
The chatbot delivers prewritten conversational lessons mostly  COMPASS chatbot uses someinstances of artificial intelligence
via decision tree “rule-based” progranming [40]. Therefore, to identify emotions, whether diabetes management is
the chatbot content is predominantly in dialog format that is  suboptimal or optimal; and risk words to deliver personalized,
based on predetermined “quick options’ (such as “yes’ empathetic, and relevant responses and adequate information
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to connect with further crises and mental health support services.
Further format and functionality features of the current prototype
version were informed by suggestions from a previous
qualitative study conducted by our research team, which
explored the functionality and content that adolescents with
T1D wanted to seein future digital mental health programs[29].

When the user first engages with the COMPASS chatbot, an
onboarding module explains how the chatbot is structured and
emphasizesthat it isan automated person (not areal-life human).
These early exchanges encourage participants to try all the
different activities over the following 2 weeks, ask the user for
anickname to call them, and ask the user to set atime for the
chatbot to send adaily notification to check in with the chatbot
and complete an activity. The chatbot also alows the user to
pick an avatar to talk to, with options representing a range of
gender identities and ethnicities. Subsequently, the chatbot then
beginsan introductory activity before asking for feedback. After
the first day, the chatbot follows a general structure of daily
notification, emotion and diabetes check-in, choice of daily
activity, and activity feedback (Figure 2 shows examples of

Boggisset a

each component). Although the chatbot can deliver a new
activity every day, thereisan option to repeat activitiesthat the
user has previousy completed by either looking at a brief
summary or performing the activity again. Each daily interaction
with the chatbot was designed to last approximately 5 minutes.

The written content is enhanced by additional features and
media. For example, each module contains a summary
infographic at the end of each activity (seenin Figure 2) so that
adol escents can save images of the toolsthat they found helpful.
The activities are also enhanced by using audio-guided
meditations, Graphics Interchange Formats (GIFs), and videos
from older Aotearoa New Zealand teenagers, young adults, and
celebrities with T1D talking about common struggles. Videos
discuss topics such as diabetes burnout, feeling isolated from
peers, navigating relationships with peers and diabetes inner
critics, how to be self-compassionate when experiencing
diabetes burnout, communicating with others who do not
understand T1D, and how to manage T1D in sports contexts.
To improve accessibility and usability, all videos contained
subtitles, and all meditations had written message adaptions.

Figure 2. Example of the daily structure of the self-compassion chatbot, in sequential order of features and activities. A. Example of the emotion and
diabetes check-in. B. Example of the introduction to adaily activity. C. Example of a summary infographic included in al daily activities. D. Example

of lived experience videosincluded in some activities.

Chat Chat

that self-compassion is
Kei te pehea koe? a skill we can learn
(How are you?)

Are you up for trying my
I'm feeling pretty to be more
stressed about
school today

sionate?

I'll give it a try
Sounds like there's a lot
going on Anna & | hope The steps can be used
the tools | have will
help you today?
And how have your emotion
blood glucose levels
been lately? So tell me what's
causing the most worry
Completely out of
control
tell me via the chat like a

Aue @ journal %

Study Participants and Recruitment

A target sample size of approximately 15 to 20 adol escentswith
T1D (aged between 12 and 16 years) and 10 to 15 diabetes
health care professionals were chosen as an achievable
recruitment target. Informed by earlier qualitative work in this
area[29] and reviews of qualitative research [41], we estimated
that this sample size would allow data saturation to occur.
However, if data saturation was not achieved, an ethical
amendment would have been applied to expand the number of
participants. The eligibility criteriafor adolescentsincluded the
following: being aged between 12 and 16 years; living in
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Aotearoa, New Zeadland; having a diagnosis of T1D for >6
months; having no diagnoses of serious developmental or
psychiatric disorders; and being able to provide consent in
English. In addition, we aimed to recruit at least 5 Maori and
Pacific young people to alow for one group of solely Maori
and Pacific participants. Diabetes health care professionalswere
eigible if they lived and worked in Aotearoa, New Zealand,
and worked within apediatric or young adult diabetes careteam.

Adolescents who had participated in previous research [28,29]
and had consented to be conducted for future research projects
were invited to participate via email on a first-in-first-serve
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basis. Concurrently, study flyers were given to eligible
participantsin pediatric diabetes clinicsin the Auckland region
by endocrinologists, PH and CJ, who wereinvolved in the study,
and study flyers were posted in web-based communities, such
as Diabetes Youth Auckland and Type 1 Diabetes Youth in
Aotearoa New Zealand Facebook pages. Diabetes health care
professionals were recruited by emailing diabetes clinics in
Auckland and using diabetes research special interest groups
throughout Aotearoa, New Zealand.

Participants who expressed interest in the study viaemail or the
link on our study flyer were directed to a secure website,
REDCap (Research Electronic Data Capture; Vanderbilt
University) [42], to assess dligibility and provide informed
consent or assent. At the time of consent or assent, adol escents
were asked to provide demographic variables, such as age,
gender, ethnicity, length of diabetes diagnosis, current insulin
regimen, and whether or not they use a continuous glucose
monitoring system. Similarly, diabetes health care professionals
were asked for their gender, ethnicity, role within the diabetes
team, and length of time for which they worked with youth with
T1D. All participants were mailed a voucher for NZD $50
(approximately US $34.86) after completing their focus groups
or interviews.

Focus Group Procedures

Adolescent focus groups were conducted on the web using
Zoom (Zoom Video Communications, Inc), with 3 to 5
adol escents per focus group and lasted up to 90 minutes. A total
of 4 focus groups were conducted, with 1 focus group reserved
solely for Maori and Pacific youth to ensure that their
perspective on the cultural responsiveness of the app was
emphasized. All adolescent focus groupswerefacilitated by the
first author (AB, an Aotearoa New Zealand European female
health psychology PhD candidate and a health psychology
preintern) and another study author (CS, an Aotearoa New
Zealand European or Maori male registered as a psychol ogist).
Both focus group facilitators had experiencein facilitating group
sessions. Of note, AL B had existing relationships with some of
the adolescent participants (11/19, 58%) who had participated
inthe previousresearch [28,29]. The adolescents wereinformed
that AL B was completing the study for her PhD, which involved
developing adigital well-being intervention for youth with T1D.

Diabetes health care professiona interviews were conducted
on the web using Zoom, depending on clinician availability,
and lasted up to 90 minutes. All diabetes health care professional
interviews werefacilitated solely by AB. As mentioned earlier,
ALB did have existing relationships with many diabetes health
care professionals (9/11, 82%) because they participated in
similar diabetes-related research and via professiona clinical
networks.

The focus groups and interviews followed a semistructured
interview schedule devised by ALB and supervisors NSC and
ASS. Participants were shown images and screen recordings
from the chatbot prototype app and asked questions related to
the domains included in the end user version of the mobile
application rating scale, including engagement (eg, “How could
we make this exercise more engaging?’), functionality (eg,
“What features would you like to see added to the chatbot?’),
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aesthetics (eg, “What module do you like thelook of theleast?’),
and information (eg, “Are there any topics you would like us
to add?’) [43]. Questions were also included to gain feedback
on cultural appropriateness (eg, “Do you think COMPASS is
culturally appropriate for al young people with type 1 diabetes
of different ethnic groupsin New Zealand?’ and “How do you
think we could improve the cultural acceptability of the app?”’).
Furthermore, a summary of the key points and the possibility
of data saturation was discussed between CS and ALB after
each adolescent focus group. For diabetes health care
professionals, thiswas conducted by AL B under the supervision
of NSC and ASS.

Qualitative Analysis

All interviews and focus groups were digitally audio recorded
and transcribed. The transcripts were then analyzed using
directed content analysis [44], a qualitative data analysis
approach suited for focus groups and interviews with
predetermined categories and research questions exploring an
existing theory or framework. A framework of usability
categoriesfrom the user version of the mobile application rating
scale questionnaire was also used to assist in categorizing themes
under those features and content that were disliked, liked, and
desired for future addition. Similar to the approach used in a
previous qualitative work [29], the analysis was based on the
following predetermined research questions. “what do
adolescents with T1D and their health care professionals like
about COMPASS?’ “what do adolescents with T1D and their
health care professionalsdislike about COMPASS?’ and “what
future additions do adolescents with T1D and their health care
professionals desire in a second prototype of COMPASS?’

Using this approach, transcripts werefirst coded independently
by ALB and CSusing NVivo (QSR International), aqualitative
data analysis computer software package. The codersbuilt lists
of liked, didiked, and desired content and features and started
to group these across the different research questions by
common themes. Thiswas chosen because similar themeswere
observed across the 3 research questions. For example,
adolescents reported to dislike memes or jokes that were not
age appropriate, liked the discussion of relevant and
age-appropriate stressors, and expressed a desire for
age-appropriate humor and relevant topics to be discussed,
forming the overall “relevant and age-appropriate’ theme. The
coders then agreed on the final themes and subthemes before
conducting coding independently for the second round of
analysis. Any discrepancies in the coding were resolved by
consensus.

Results

Participant Demographics

A total of 19 adolescents consented or assented to participate,
and no participants dropped out of the study. In total, 4 focus
groups were conducted, ranging from 82 to 107 minutes in
duration (mean 91.89, SD 10.67 minutes). Each group averaged
4 participants (mean 4.75, SD 0.96). Just over half of the
participants used a pump for their insulin treatment (10/19,
53%) compared with injections (9/19, 47%), and most
participants (14/19, 74%) used continuous glucose monitors.
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The number of years diagnosed with T1D ranged from 2.5 to
14.5 years (mean 7.63, SD 4.00 years). Ethnicity was divided
between Aotearoa New Zealand European (13/19, 68%), Maori
(2/19, 11%), Samoan (3/19, 16%), and Indian (10/19, 5%), and
58% (11/19) were female, a distribution that is broadly
representative of the population living with T1D in Aotearoa,
New Zealand: 51% female and 75% Aotearoa New Zealand
European [45].

A total of 11 diabetes health care professionals consented to
participate, and no participants dropped out of the study. In
total, 2 focus groups, 1 with 18% (2/11) of participants and 1
with 27% (3/11) of participants, and 9 one-on-one interviews
were conducted, ranging from 70.24 to 103.48 (mean 83.28,
SD 11.19) minutes in duration. Most participants were female
(8/11, 73%) and identified as Aotearoa New Zealand European
(9/11, 82%), followed by Samoan (1/11, 9%) and Irish European
(1/11, 9%). Hedth care professionals were from various
backgrounds, including diabetes nurse specialists (3/11, 27%),
health psychologists (3/11, 27%), dieticians (3/11, 27%), and
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endocrinologists (2/11, 18%), with an average of 13.97 (SD
11.58) years of experience working in diabetes management.

Qualitative Findings
Adolescents

Overview

Generally, adolescents rated COMPASS positively, with 68%
(13/19) saying they would recommend COMPASS to afriend
with T1D. The remaining 32% (6/19) of participants voted yes
if the suggested improvements highlighted in the themes bel ow,
personalization, self-management support, relevant and
age-appropriate content, ease of use, and connectivity with
others, wereincluded (Table 2). Overall, when asked what their
favorite module was, adolescents most commonly reported
“meet teenslikeme”’ (chosen by 8/19, 42%), “distract me” (3/19,
16%), and “be self-compassionate” (3/19, 16%). Conversely,
the least appealing modules were reported to be “learn about
my brain” (8/19, 42%) and “be mindful” (7/19, 37%).
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Table 2. Summary of key qualitative themes, with example quotations and their corresponding prevalence.

Participant group and themes?
comments, content coverage)

Prevalence—Participants, n (%;

Example quotation

Adolescents (N=19)

1. Personalization 19 (100; in 51 comments,

29.62% content coverage)

2. Self-management support
content coverage)

3. Relevant and age appropriate
content coverage)

4. Ease of use
content coverage)

5. Connectivity with others
content coverage)

Diabetes health care professionals (N=11)

1. Clinical utility 11 (100; in 52 comments,

36.29% content coverage)

2. Breadth and flexibility of tools
content coverage)

3. Cultural appropriateness

13 (68; in 39 comments, 30.89%

14 (74; in 26 comments, 17.03%

14 (74; in 26 comments, 10.94%

14 (74; in 24 comments, 11.52%

10 (91; in 48 comments, 35.26%

8 (73; in 19 comments, 13.88%)

“Just really add more ability to personalizeit for what you wannatalk
about and what you wanna do. Even with things like notifications or
eventhecolors, or if youwant it to link with your diabetes team or not”
(male aged 15 years).

“1f we could have something like interactive with avideo. It could start
off, oh you're low and then it has a series of options you could choose
of different thingsto try out... | think it's agood ideato give tipsto
help you manage it yourself” (female aged 12 years).

“If you have stuff like gifs or like memes | think it’s sort of risky |
guess. Like you haveto kind of, you gotta figure out what most people
would enjoy. Like not, ‘cause you can see some memes and then they’re
likereally old, like talking about weird things you haven't even heard
of. So | think it's sort of gotta be like more, yeah, topical and current

| guess’ (male aged 13 years).

“1 think that with the videos, like the keyword type of thing would be
helpful. Like having asearch bar for either theinformation or the videos
or whatever. Just because also if you get alot of videos you don’t
wanna be scrolling trying to find the one that you were looking for, or
the right thing for you” (female aged 16 years).

“I think like having a moderated discussion board with other members
would be agood idea, just to like see how everyone's doing and if
anyone's struggling. Just knowing that there's others like me, we're
here too for them if there's anything they need, advice or just, yeah.
We'reall in the same shoes | guess’ (male aged 16 years).

“I think it could help us by giving them awalk-through of what to do,
say they say their blood glucoseisway out of control, it could automat-
ically go down the route first of basic things like have you had your
insulin today, have you checked ketones, just some simple safety things
and brief suggestions’ (diabetes nurse specialist).

“The self-compassion content here is awesome and would be relevant
to aimost anyone | see but | would probably like to see more about
problem-solving and what are your values and how do we get you to
live towards those and your diabetes management comes under that”
(health psychologist).

“I think just having an even broader spectrum of cultures and stories
from familieswith different backgrounds. So that then it’'srelatable for
everyone” (diabetes nurse specialist).

8 ey themes are organized by how many participants reported the theme in each participant group.

Per sonalization

All participants (19/19, 100%) emphasized personalization of
both content and features as being important to them, the most
prevalent themefor the adolescent sample. Although COMPASS
was able to personalize notification timings, responses, and
content, adol escents mentioned wanting to be able to personalize
awider range of content and features; for example, being able
to personalize the included games, apps, background color
schemes, and hobbiesreferenced in examples and videos; design
their own chatbot avatar to talk to; and personalize the number
of notifications further (eg, the amount per day and week); and
change settings when their routine changes (eg, if they become
sick or go on holidays).

https://diabetes.jmir.org/2023/1/e40641

Self-management Support

Of 19 adolescent participants, 13 (68%) expressed the desire
for the chatbot to assi st them with independent self-management,
a feature not offered in the current prototype. Participants
commonly said it was difficult to find reliable and trusted
sources of information to support new scenarios, such as how
to manage T1D when the test result is positive for COVID-19
or considerations when starting a new hobby (such as
weightlifting). For example, “otherwise I'm on 20 different
websites that are telling me different scary things and that is
not easy and redly stressful” (female aged 16 years). A
problem-solving feature was also commonly suggested, with
the chatbot offering things one could try to get in their desired
range in a compassionate tone rather than asking “how have
your blood glucose levels been lately?’ Participants also
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emphasized the added benefit if the app could also integrate
with their other diabetes technologies to help with
problem-solving. For example:

[17t would be so good just having one app with

everything there and just being able to look at your

levels and have something there to give you ideas on

how you could get your levels down. [Female aged

12 years]
In the focus group with Samoan and Maori adolescents,
including more features to assist with self-management, such
asremindersto take their diabetes kits to school and the option
to enter blood glucose levels into the app, were identified as
being especially important.

Relevant and Age-Appropriate Content

Another central theme reported by most participants (14/19,
74%) involved not only ensuring that the content of the chatbot
remains relevant and age appropriate, especially regarding
humor, GIFs, and slang, but aso including relevant topics. For
example, drinking and drugs were highlighted as topics that
were appropriate for this platform, where more private topics
could be discussed safely. For example:

[11f it could include like drugs and alcohol and
diabetes cause we don’t get that information given to
us unless we ask our diabetes team and that’s kinda
awkward...like some people with diabetes don’t even
know that alcohol can affect themdifferently right...so
getting that information might help them make better
decisions as to whether they wanna drink or take
drugs. [Female aged 16 years]

Ease of Use

Similarly, 74% (14/19) of the adolescent participants suggested
additional features to increase usability and autonomy, such as
collating all the videos in one place, providing a search bar
function if they wanted to find resources or videos on a specific
topic, having atab for offline resources, and being able to skip
activities or videos more easily if they wanted to try something
€lse. Some participants al so mentioned that adding an element
of artificial intelligence in which the algorithm would learn
what videos and topics you like to watch and then tailor future
topics and activities would make the chatbot easier to use and
more engaging.

Connectivity With Others

Connecting with others with T1D was also identified as being
important (mentioned by 14/19, 74% of participants). Although
the videos of lived experiences in the chatbot were liked, most
participants expressed a need for the social connection to go
further and suggested having a moderated forum where people
could post questions and share advice with others. For example:

I think having, like a forum like Reddit, so you know
how Reddit has subchannels and stuff, and you can
put a question and people can upvote and reply to
it...just having the reassurance that there are other
people like you who could help and talk to when you
need to. [Female aged 15 years]

https://diabetes.jmir.org/2023/1/e40641
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Minor Themes

A total of 2 minor themeswere also identified in the adol escent
data: increased privacy (mentioned by 6/19, 32% of participants)
and increased representation (mentioned by 3/19, 16% of
participants). Although only 5% (1/19) of participants reported
that they shared aphone with othersin their household, privacy
from friends or siblings using or looking through their phone
when they were not |ooking was mentioned as being important.
For example:

[JJust in case friends or siblings or someone goes
onto your phone maybe have like a login password
or something for the whole app...that way peoplejust
can’t goinand like seethetextsand your mindfulness
and all that. [Male aged 15 years]

Second, although all the adolescent participants said that they
thought the app was culturally appropriate for all young people
with T1D of different ethnicities in Aotearoa, New Zealand,
16% (3/19) of participants expressed a desire for more
representation in the included content and videos in terms of
ethnicities and other languages, such as Samoan

Health Care Professionals

Overdll, all health care professionals (11/11, 100%) rated the
app positively and stated that they would recommend it to their
patients. In the following sections, the identified strengths and
suggestions for improvements are highlighted in the overall
themes.

Clinical Utility

All participants (11/11, 100%) referenced the theme of clinical
utility, both in terms of the COMPASS chatbot being useful in
complementing current standard care (notably within the context
of ongoing COVID-19 pandemic) and also in identifying
additional features and applications to bring more benefit.
Integration with diabetes technology to assist with
problem-solving was offered as a suggestion, along with
comments relating to COMPASS' potentia utility to support
parentsor caregiversand older young adults. Clinical integration
as afeature was discussed from various perspectives; one health
care professional thought that clinical integration would be
helpful, whereas others thought it was unfeasible and had
negative experiences with integration attemptsin the past. One
dietitian suggested that a compromise could be the ability to
ask the chatbot to remember any questions or topics that the
adolescents wanted to ask their diabetes team and then set a
reminder before their next clinic appointment.

Breadth and Flexibility of Tools

Although al health care professional s thought self-compassion
was relevant, flexible, and clinically useful to their patients,
some participants (10/11, 91%) expressed adesire for agreater
range of tools to be included. These included adding more
diabetes-specific content and examples (such as applying tools
to more diabetes-specific stressors such asfear of highsor lows),
a broader range of evidence-based tools (such as values and
benefit finding), moretoolsfor emotional distress (such asmore
guided breathing illustrations), and a broader range of lived
experience videos (eg, being self-conscious about people
noticing visible insulin pumps or continuous glucose monitors
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and experienceswith alcohol and T1D self-management). Some
participants aso identified the chatbot app as a suitable place
to put commonly used toolsto makeit “the go-to place for those
with T1D in Aotearoa’ (mentioned by a diabetes nurse
specialist), such as etiquette cards (ie, how to communicate with
people who do not understand the challenges of T1D); easy
math exercises for glucose levels and correction doses; and
relevant information, such as updated diabetes COVID specific
or managing diabetes self-management under exam settings.
Some participants also expressed the desire for the chatbot to
be more flexible and autonomous, for example, if an adol escent
wanted to skip acheck-in 1 day or conversely betalked through
difficult feelings in more depth before moving on to exercise.

Cultural Appropriateness

In addition, of the 11 participants, 8 (73%) mentioned the need
toincrease the representation of different ethnicitiesand stories
in lived experience videos. Tailoring self-compassion content
to match cultural values was aso identified as an area for
possible improvement to further address some of the
misconceptions about self-compassion. For example:

[F]or some, it could be hard to understand that you
can still be self-compassionate and uphold and
respect your family and cultural values...it doesn't
mean that you've got to relinquish any of your
personal responsibilities or ignore your personal
health...looking after your own hauora [health and
wellbeing intereo Maori] isgoing to make you more
responsive and able to care for your family. [Health
psychologist]
Although some participants identified the integration of te reo
(one of New Zealand’s national 1anguages) as a strength of the
chatbot, health care professionals also wanted to see other
languages included, such as Tongan and Samoan.

Minor Themes

In addition, 3 minor themes were identified: reassuring tone
(mentioned by 7/11, 64% of participants in 10 comments),
creating a safe sense of community (mentioned by 5/11, 45%
of participantsin 10 comments), and equity of access (mentioned
by 4/11, 36% of participants in 6 comments). The reassuring
and validating tone of COMPASS was identified as a strength,
and the importance of keeping the tone similar for the future
was also emphasized. For example;

[Y]ou wanna balance it with being like a helpful
friend rather than being a nagging parent or diabetes
nurse. [Diabetes nurse specialist]

Creating a safe sense of community was mentioned as both a
strength of the videos but also in a future moderated forum or
chat to ease the isolation health care professionals commonly
seeintheir patients. Finally, equity of accesswas also mentioned
asan essential consideration, ensuring that the app had available
offline resources and was free to download. The provision of
phones was also identified as necessary for inclusion in the
future funding.

https://diabetes.jmir.org/2023/1/e40641
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Discussion

Principal Findings

Building on the need for clinically usable psychological
interventions during the chalenging period posed by the
COVID-19 pandemic, this study was designed to develop and
examine the acceptability of COMPASS for adolescents with
T1D and their hedlth care professionals. Overal, most
participants rated COMPASS positively as being appealing,
engaging to use, relevant, and complementing standard care.
The qualitative results illustrated the areas of most importance
to adolescents with T1D, including personalization, support
with self-management, relevant and age-appropriate content,
ease of use and connectivity with others and their health care
professionals, such as clinical utility, breadth and flexibility of
tools, and cultural appropriateness. Although the 2 groups
demonstrated different overall themes, several suggestions and
features were shared across them, such as including more
features to support self-management (eg, integration with
diabetes technology, problem-solving assistance, and a source
of up-to-date information); increasing the range of tools and
topics (beyond self-compassion); creating a safe peer-to-peer
community; and broadening the representation of different
cultures, lived experience stories, and diabetes challenges.

These highlighted themes and features are consistent with
previously identified effective and desirable chatbot and digital
intervention components, such as personalization, relevant and
age-appropriate content, and peer-to-peer support features.
Previous reviews of digital interventions have noted the
importance of these features both in the effectiveness and
engagement of youth [46]. In addition, in our previous
qualitative study among adolescentswith T1D, perspectiveson
different digital intervention modalities, personalization, and
peer-to-peer support were aso identified as desirable features
[29]. However, personalization was a more prevalent theme in
this study, with desires for personalization extending to the
personalization of content based on hobbies and interests and
the people and voices in the videos and meditations, perhaps
indicative of the potential utility chatbots can offer. The
emphasis on the importance of personalization in chatbot
delivery also mirrors related studies examining the user
acceptability of chatbots among youth samples[47] and mental
health chatbots more broadly [48]. Connectivity with other peers
also emerged as an important theme, which was referenced in
the previous study [29]. Although most participants liked the
lived experiences videos, they still expressed the need to give
and receive peer-to-peer advice and did not perceive discussions
being moderated as a potential barrier to engagement.
Interventions not being age appropriate or “cringey” were also
referenced in the previous study, further emphasizing the
importance of co-designing interventional content and delivery
with adolescents. The desire for peer support is commonly
referenced across youth interventions, especially among those
with chronic health conditions [49]. This pattern is consistent
with the notion that peer support features should beincluded in
chatbot interventions in this group.
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Another common feature suggested by both samples was the
inclusion of features to support diabetes decision-making and
self-management. Recent studies have investigated the efficacy
and acceptability of chatbotsin supporting usersto makeclinical
and health-related decisions and problem-solving in contexts
such as cancer care[50], nursing students[51], support for older
adults [52] and problem-solving for anxiety and depression
[53,54]. More specifically, recent work in diabetes care has
explored using a chatbot to support individuals aged 15 to 18
yearswith T1D ininterpreting blood glucose levels, suggesting
what to do in hypoglycemia events, and providing self-care
behavior reminders [55]. The results of this study show that
such support is desired by both adolescents and their health care
professionals and may offer further benefits when combined
with psychologica support.

Limitations

Although these identified strengths of COMPASS and desired
future additions propose a novel and unique adapted chatbot,
several possible sources of bias should be considered when
interpreting our results. Many participants in both samples had
previously been involved in focus groups or self-compassion
interventions conducted by the first author (AB) or were known
via professional networks. Although such connections help
recruitment, they may also bias opinions and feedback to be
more complimentary. Second, owing to the delays in app
development and our focus on the acceptability and perceived
potential clinical utility and usability of the chatbot features and
content, participants were only shown screen recordings of the
chatbot, which may have restricted the richness of the feedback
we received. However, the subsequent planned study includes
focus groups to explore the user experience in more detail. In
addition, although data saturation was reached and the
adolescent participants were broadly representative of the
adolescent population with T1D in Aotearoa, New Zealand, the
sample may not have been representative of the breadth of
challengesthose with T1D experience and those who experience
additional barriers to accessing standard care. It is important
for future studies to include provisions for supplying phones
and features, such as being able to log and track blood glucose
levels, and to reduce inequities between those who have
technology, such as smartphones and continuous glucose
monitors, and those who do not have or face barriers in
accessing standard care. In addition, incorporating feedback at
each stage of the development from a representative range of
usersto ensure culturally appropriate approaches are being used,
especialy for Indigenous populations [56].

Novel Contributions

Degspite these considerations, this study has severa strengths
and novel contributions. To our knowledge, the COMPASS
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chatbot is the first chatbot to deliver psychological tools to
adolescents with T1D, offering a novel intervention for this
sample as a key strength of the study. Furthermore, including
both adolescents and their health care professionals provided a
deeper understanding of the potential acceptability and potential
clinical utility of chatbots for this sample. As health care
professionals commonly introducetheir patientsto mobile health
apps[35], examining their perspective on apotential intervention
is useful in ensuring that they would be comfortable
recommending a chatbot app to their patients. As highlighted
earlier, the qualitative results also provided more support for
previously identified desired features and additions of digital
interventions for this population, such as personalization of
content and peer-to-peer support features. In addition, theresults
also offer new insights into what adolescents and their health
care professionalswant in an adapted version of the COMPASS
chatbot and also provide guidance for those developing digital
interventions for youth with T1D. For example, including
problem-solving capabilities and integration with diabetes
technology to support self-management along with
psychological support isa unique contribution to the literature.

Conclusions

In conclusion, our study findings provide preliminary support
for the acceptability and potential clinical utility of COMPASS
for adolescents with T1D, and highlight important features to
be included in future chatbot interventions for this group. The
results highlight several shared features suggested by both
adolescents and their heath care professionals, such as
problem-solving features and integration with diabetes
technology to support self-management; increased
personalization of content; the addition of moderated app user
peer-to-peer support to ease isolation and increase connection
to others; and increased representation of different cultures,
lived experience stories, and diabetes challenges. As such,
COMPASS s currently being updated ahead of being tested in
afeasibility study. If shown to be feasible, the next step will be
to test the COMPASS app for efficacy to determine whether it
would assist in filling the gaps in both self-management and
psychological support exacerbated by the COVID-19 pandemic
in Aotearoa, New Zealand. Future applications could include
extending this self-compassion—based tool to adolescents with
T1D inthe global population or more broadly to other chronic
health conditions that present with frequent opportunities for
self-criticism and for which supportive conversational assistance
with problem-solving features could also reduce disease burden.
Furthermore, if efficacy can beillustrated, the chatbot could be
integrated with other technologies, such aswearables (eg, smart
watches, continuous glucose monitors, or insulin pumps).
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