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Abstract

Background: Deterioration rates after enhanced cognitive behavioral therapy (CBT-E) for patients with bulimia-spectrum
eating disorders (BN-EDs) remain high, and decreased posttreatment skill use might be a particularly relevant contributor. Digital
interventions could be an ideal option to improve skill use after treatment ends but they have yet to be investigated for BN-EDs.

Objective: This study used a user-centered design approach to explore patients’ interest in a digital intervention to prevent
deterioration after CBT-E and their desired features.

Methods: A total of 12 participants who previously received CBT-E for BN-EDs and experienced at least a partial response to
treatment completed a qualitative interview asking about their interests and needs for an app designed to prevent deterioration
after treatment ended. Participants were also presented with features commonly used in digital interventions for EDs and were
asked to provide feedback.

Results.  All 12 participants expressed interest in using an app to prevent deterioration after treatment ended. In total, 11
participants thought the proposed feature of setting a goal focusing on skill use weekly would help improve self-accountability
for skill use, and 6 participants supported the idea of setting goals related to specific triggers because they would know what
skillsto usein high-risk situations. A total of 10 participants supported the self-monitoring ED behaviors feature becauseit could
increasetheir awareness|evels. Participantsal so reported wanting to track mood (n=6) and food intake (n=5) besi desthe proposed
tracking feature. A total of 10 participants reported wanting knowledge-based content in the app, including instructions on skill
practice (n=6), general mental health strategies outside of EDs (n=4), guided mindfulness exercises (n=3), and nutrition
recommendations (n=3). Eight participants reported a desire for the app to send targeted push notifications, including reminders
of skill use (n=7) and inspirational quotes for encouragement (n=3). Finally, 8 participants reported wanting a human connection
in the app, 6 participants wishing to interact with other users to support and learn from each other, and 4 participants wanting to
connect with professional s as needed. Overall, participants thought that having an app targeting skill use could provide continued
support and improve self-accountability, thus lowering the risk of decreased skill use after treatment ended.

Conclusions: Insights from participants highlighted the perceived importance of continued support for continued skill use after
treatment ended. This study also provided valuable design implications regarding potential features focusing on facilitating
posttreatment skill use to include in digital deterioration prevention programs. Future research should examine the optimal
approaches to deliver the core features identified in this study that could lead to higher continued skill use and a lower risk of
deterioration in the long term.
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Introduction

Bulimia-spectrum eating disorders (BN-EDs), characterized by
recurrent binge eating episodes (ie, eating a large amount of
food within a discrete period of time with a sense of loss of
control [LOC]) and compensatory behaviors (eg, self-induced
vomiting, compensatory laxatives use, and driven exercise), are
associated with significant medical consequences and
psychological comorbidities[1]. Enhanced cognitive behavioral
therapy (CBT-E) is currently the gold-standard treatment for
patientswith BN-EDs, with 30% of patients achieving remission
(ie, cessation of binge eating and compensatory behaviors) at
the end of treatment (EOT) and up to 70% achieving a large
reduction in symptoms [2,3]. However, over 30% of patients
who achieve remission would relapse (ie, reoccurrence of
symptoms after remission) within 12 months of completing
CBT-E [4], and the deterioration (ie, worsening of symptoms
after responding to treatment by experiencing alarge reduction
in symptoms, defined in the Methods section) rate is likely
higher for patients who are not fully remitted at EOT [4,5].
Relapse and deterioration are strongly associated with worsened
quality of life[6,7] and could lead to patients being readmitted
to treatment, adding burden and cost to both patients and health
care systems[8].

Despite high rates of deterioration, there are currently no
deterioration prevention programs available for patients with
BN-EDs receiving outpatient CBT-E to address this concern.
One factor that may be particularly relevant to posttreatment
deterioration is patients posttreatment skill use. CBT-E is a
highly skill-focused treatment that teaches patients 6 core skills,
including regular eating (eating every 3-4 waking hours), eating
enough food and macronutrients (at least 3 macronutrients for
meals and 2 for snacks), incorporating feared foods and binge
trigger foods back into daily diets, learning to identify triggers
to binge eating, using coping strategies to manage negative
emotions, and managing urges to engage in ED behaviors (eg,
binge eating, self-inducing vomiting, and skipping meals) [2].
More frequent skill use during CBT-E has been associated with
better cognitive (eg, excessive concerns about body weight and
shape and body dissatisfaction) and behavioral treatment
outcomes (eg, binge eating episodes) among patients with
BN-EDs [9-11]. However, after finishing treatment, patients
might experience a decrease in skill use due to a lack of
self-accountability, meaning that they might not be able to
practice the skills on their own without outside reminders or
encouragement, which has been shown to be a core contributor
to the deterioration [12]. Therefore, having a skill-use-focused
deterioration prevention could potentially be hel pful for patients
with BN-EDs after receiving outpatient CBT-E.

Additionally, limited accessto resourcesincluding mental health
services has been identified as another factor associated with
posttreatment deterioration for patients with BN-EDs [12,13].
Patients have indicated a need for continued guidance and
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support to remind and encourage them to keep practicing the
skills, otherwise they would lose self-accountability to do so,
especially when they encountered challenging situations[12-14].
For example, patients have noted that losing the regular
check-inswith their therapists made them stop practicing mood
and urge management skills after treatment ended, as they felt
overwhelmed by the negative emotions and urges and chose to
turn back to binge eating as it was an easier solution [12].
Low-burden digital deterioration prevention might be an ideal
option to address this concern. Digital interventions, compared
to in-person interventions, could facilitate skill usein patients
home environments, personalize intervention contents and
delivery systems, and are more cost-effective[13]. Much of the
past literature on digital relapse and deterioration prevention
programsfor EDstargeted patients receiving treatment at higher
levels of care [15-18]. Additionally, these digital interventions
were also similar in intensity to outpatient ED treatment,
typically consisting of high-intensity self-monitoring, long
psychoeducational modules, and regular therapists’ involvement.
Further, existing digital relapse and deterioration prevention
programs for EDs only yielded extremely small effect sizes
[19,20], which might be associated with higher baseline eating
pathology (participants discharged from inpatient treatment),
long program duration (3-9 months), and low compliance rates
[20]. Thus, effective and low-burden digital deterioration
prevention is urgently needed for the outpatient BN-EDs
population.

User-centered design (UCD, also referred to as human-centered
design) is an important approach to use when conceptualizing
and designing a digita intervention [21]. UCD is an iterative
process that always puts the core users at the center when
designing adigital product. Thefirst step isto learn core users
needs and preferences (Investigate), generate initial product
ideas (Ideate), create aminimally viable product as a prototype
(Prototype), iteratively test the prototype (Evaluate), refine the
design and devel op thefinal product (Refine and Develop), and
test the product in real-world (Validate) [22]. Applying aUCD
approach helps maximize the usability and effectiveness of a
digital intervention by deliberately considering patients’ needs
and goals throughout the design process [22,23]. Therefore, to
first conceptualize digital deterioration prevention for patients
with BN-EDs after receiving CBT-E, it is essential to conduct
qualitative needs assessments with them to gather detailed
information regarding their needs and preferences so that the
final product will fit well with patients’ goal's, which could lead
to higher patient satisfaction, higher patient engagement, and
eventually better treatment outcomes [22,24].

Thus, to improve the interventions offered to patients with
BN-EDsand better prevent deterioration after receiving CBT-E,
thereisaneed tofirst understand patient perspectivesregarding
digital app interventionstargeting deterioration prevention. For
this study, qualitative interviews were conducted with 12
patientswith BN-EDswho had previously received 16 sessions
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of CBT-E and experienced symptom improvement at EOT.
These qualitative interviews aimed to use a UCD approach,
specifically in the Investigate and Ideate phases, and explore:
(1) patients’ interests and needs for a digital app intervention
designed to prevent deterioration after finishing CBT-E and (2)
patients preferences on features they thought would be
beneficial to beincluded in the app for improving skill use and
preventing deterioration.

Methods

Participants and Procedures

A total of 56 participants who were diagnosed with BN-EDs
received outpatient CBT-E in a prior clinical trial at Drexel
University [25]. To beligiblefor this study, participants needed
to have completed all 16 sessionsof CBT-E in the previoustrial
and responded to treatment by experiencing improvement from
baseline to EOT in at least one of the following areas: (1) a
reduction of at least 0.5 in eating disorder examination (EDE;
see detailed description in Measures) global score, (2) adecrease
of at least 50% in the frequency of LOC eating episodes, or (3)
a decrease of at least 50% in the frequency of compensatory
behaviors. The cognitive criteria (ie, global eating pathology
including concerns about eating, weight, and shape; EDE global
score decreased by 0.5) was used in the study by Kim et al [26].
Kim et a [26] defined meaningful treatment response as a
decreasein EDE global scoresby SD 0.5. Given that the original
sample in the study by Juarascio et a [25] had an SD of 1.00
for the EDE global score, thisstudy adopted 0.5 astheinclusion
criterion. The behaviora criteria (ie, LOC eating episodes and
compensatory behaviors decreased by 50%) paralleled definition
of Carter et a [27] of meaningful treatment response, which
was conceptualized as a 50% reduction in bulimic symptoms.
Study staff from this study analyzed participants’ baseline and
posttreatment data in the prior clinical trial, and based on the
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inclusion criteria, 42 participants from the prior clinical trial
were deemed eligible for this study.

All 42 eligible participants received arecruitment email, which
stated the purpose of this follow-up study and explained the
study procedures and compensation. Participantswerea sotold
that their participation would be completely voluntary. Of those,
12 participants expressed interest and participated in the study
(mean age 40.08 years, SD 13.52 years). Table 1 presents
detailed characteristics of these participants. All participants
had previously received a diagnosis of BN in the prior clinical
trial. By EQT, 4 participants achieved complete remission, and
the remaining 8 participants achieved meaningful treatment
responses. The duration between the participants completing
trestment and this study varied between 34.22 and 49.95 months,
with an average follow-up duration of 39.85 (SD 3.95) months.
Participants participated in the study via two Zoom (Zoom
Video Communications, Inc) sessions. In the initial session,
participants provided consent, answered demographi c questions,
and completed the EDE. Subseguently, they were asked to fill
out a self-report survey asking about their posttreatment
experiencesand utilization of CBT-E skills. The second session
involved participants engaging in a qualitative interview
facilitated by a clinical psychology PhD student (JL). Table 1
presents the average EDE global score and the number of LOC
eating episodes and compensatory behaviors during both the
parent study and the time of this study. Nine participants
exhibited deterioration, defined as experiencing an increase in
EDE global score by 0.5, a 50% increase in past-month LOC
eating episodes, or a50% increasein past-month compensatory
behaviors compared to EOT. Among the remaining three
participants, two participants reported during the qualitative
interview atemporary deterioration posttreatment, followed by
subsequent improvement. Therefore, 11 out of the 12
participants experienced deterioration at some time since EOT.
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Table 1. Participants’ characteristics, including demographics by the time of this study, global eating pathology, and number of past-month eating
disorder behaviors at baseline, post treatment, 3-month follow-up, and this study.

Characteristics Value (N=12)
Age (years)
Mean (SD) 40.08 (12.52)
Range 25-65
BMI, mean (SD) 29.74 (7.99)
Race, n (%)
Asian 1(8)
Black 1(8)
Mixed Race 2(17)
White 7(58)
Other 1(8)
Ethnicity, n (%)
Hispanic 1(8)
Non-Hispanic 11 (92)
EDE? global scores, mean (SD)
Baseline 3.11(0.83)
Posttreatment 1.19(0.72)
3-month follow-up 1.13(1.01)
This study 1.94(1.01)
Past-month L OCP eating episodes, mean (SD)
Baseline 16.08 (9.68)
Post treatment 2.25(3.89)
3-month follow-up 4.42 (9.61)
This study 4.83 (5.83)
Past-month compensatory behaviors, mean (SD)
Baseline 24.58 (18.02)
Post treatment 3.92(10.82)
3-month follow-up 5.17 (10.36)
This study 7.5 (13.57)

3EDE: eating disorder examination.
BLOC: loss of control.

Measures

Demographics

In the demographic questionnaire, participants reported their
age, race, ethnicity, weight, height, current medications, and
ongoing mental health treatment.

EDE

The EDE [28] is a semistructured clinical interview that was
used in this study to assess participants’ eating pathology and
ED behaviors over the past 28 days. It generates 4 subscales,
including Restriction, Eating Concerns, Weight Concerns, Shape
Concerns, and a global score (ie, the average of the four
subscales). This study used the global score to assess
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participants’ global eating pathology. Global scores can range
from 0 to 6, with higher scores indicating more severe eating
pathology. This study also used the EDE to assess the number
of binge-eating episodes and compensatory behaviors (ie,
self-induced vomiting, laxative use, diuretic use, driven exercise,
and other extreme weight control behaviors) within the past 28

days.
Qualitative I nterview

Overview

The qudlitativeinterview was designed to ask about participants
interests in and needs for digital deterioration prevention right
after treatment ended. All participantswere asked to think back
to the time when they were about to finish treatment, whether
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they would be interested in using an app designed specifically
for this purpose, and what features they would like to have.
Then, three specific features, weekly ED behaviors
self-monitoring, weekly skill-focused goal-setting with
personalized feedback, and weekly skill-focused goal-setting
for specific triggers, were proposed to all participants for their
feedback. Thesefeatureswere chosen becausethey are grounded
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in the CBT framework and have been widely used in digital
interventions for EDs[29,30]. Participants were a so presented
with graphic descriptions of each feature during the qualitative
interview (all of which are available in Multimedia Appendix
1). Table 2 presents the specific questions used in the qualitative
interview.
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Table 2. Qualitative interview questions for al participants.

Section Interview questions

Needs assessment for digital in- «  For this section, we will be asking you about your interests and needs for adigital app intervention designed

tervention to prevent deteriora- to prevent ED? symptoms deterioration after treatment has ended. First, if you think back to the time when
tion you were about to finish treatment, would you have been interested in using an app after treatment ended?

«  (If yes) How do you think digital health tools, like smartphone apps, could have been helpful for you?
«  What specific features would you like to have in the app? Why?
«  What are some barriers you anticipate might interfere with your engagement with the app?
«  How often do you anticipate you might use such tools?

«  (If no) Why not?

Feedback on proposed digital in- «  For therest of thisinterview, we would like to gather your feedback on some potential features.

tervention features «  Oneof thefeaturesisweekly symptom monitoring. Thisfeaturewill require you to report your eating disorder
symptoms weekly, including the number of loss of control episodes and compensatory behaviors. Based on
your response, you will be presented with a graph of your symptom trajectory.
o What isyour overall impression of this feature?
«  How burdensomeis weekly self-monitoring?
«  How do you like the frequency of weekly self-monitoring? Isit not enough, too much, or just enough?
«  Doyou think this feature would be helpful? How?
«  What are somepotentia barriersthat you anticipate might get in the way of using thisfeature on aregular

basis?

« Another feature is weekly goa setting and personalized feedback. The goal-setting feature will require you
to set 3 goals at the beginning of each week, for example, for this week, | will keep eating regularly with 3
meals and 2 snacks every day. After setting the goal's, you will choose the strategies you want to practice for
the week, for example, planning for snacks ahead of time. At the end of the week, you will report how well
you achieved the goal for the week, and whether the strategies were useful. In addition, at the beginning of
the week, a message with personalized feedback will be sent to you based on your last week’s performance
on your goals. It will include a short summary of your performance, encouraging messages, and a reminder
for you to set new goalsfor theweek. It will also provide personalized recommendations on choosing strategies
to practice. Sample feedback would be, “Last week, you have successfully achieved your goal (eat regularly
with 3 meals and 2 snacks) on 5 days! Well done! Your strategy of planning snacks ahead of time has proven
successful 80% of the time, and when you practiced it you have alwaysfound it helpful, great job! | encourage
you to keep practicing this strategy for the upcoming week, asit has been essential in your progress. In addition,
don’t forget to take sometime to set new goalsfor the upcoming week, reflecting on your recent achievements
and identifying areas for further growth.”

o  What isyour overall impression of thisfeature?

«  How burdensomeisweekly goal setting and checking-in?

«  Doyou think this feature would be helpful? How?

«  What are some potential barriersthat you anticipate might get in the way of using thisfeature on aregular
basis?

. Totarget specific triggers, one feature, we will call it goal setting—trigger version here, isto incorporate that
into the weekly goal setting. You will be asked to plan ahead of time what strategies you plan to use when
encountering the triggers and set a goal based on your plan. For example, you can say stressful work events
often trigger you to have the urge to binge, and you plan to use aternative activity and problem-solving
strategies to deal with thistrigger, and thus for this week, you will set agoal of “actively dealing with envi-
ronmental triggers at work,” and the strategies to practice would be engaging in alternative activities and
practicing proactive problem-solving. At the end of the week, you will also report how well you achieved the
goal for the week, and whether the strategies were useful.

«  What isyour overall impression of this feature?

«  How burdensome do you think thisis?

« Do you think this feature would be helpful? How?

«  What are somepotential barriersthat you anticipate might get in the way of using thisfeature on aregular
basis?

3ED: eating disorder.

Prompts describing the features provided to participants are  including the number of LOC episodes and compensatory
listed below. behaviors. Based on your response, you will be presented with

Weekly ED Behaviors Saff-Monitoring agraph of your symptom trajectory (Figure 1).

One of the featuresisweekly symptom monitoring. Thisfeature
will requireyou to report your esting disorder symptomsweekly,
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Figure 1. Graphic descriptions of weekly ED behaviors self-monitoring shown to participants during the qualitative interview to gather their feedback

on this feature. ED: eating disorder.

Neekly Self-Monitoring \

1. In the past 7 days, how many
binge episodes did you have?
Enter number

2. In the past 7 days how many
times did you vomit to
compensate for a binge
episode? Enter number

3. In the past 7 days, how many
times did you use laxatives to
compensate for a binge
episode? Enter number

4. In the past 7 days, how many

times did you exercise? Enter
meer

Weekly Skill-Focused Goal-Setting With Personalized
Feedback

Another featureisweekly goal setting and personalized feedback
(Figure 2). The goal-setting feature will require you to set 3
goals at the beginning of each week, for example, “For this
week, | will keep eating regularly with 3 meals and 2 snacks
every day.” After setting the goals, you will choose the strategies
you want to practice for the week, for example, planning for
snacks ahead of time. At the end of the week, you will report
how well you achieved the goal for the week, and whether the
strategieswere useful. In addition, at the beginning of the week,
amessage with personalized feedback will be sent to you based
on your last week’s performance on your goals. It will include
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Aends \

Trends of Your Symptoms

Week 1 Week 2 Week 3 Week 4

Vomit Laxatives Exercise

—Ringe

N /

a short summary of your performance, encouraging messages,
and a reminder for you to set new goals for the week. It will
also provide personalized recommendations on choosing
strategies to practice. Sample feedback would be, “Last week,
you have successfully achieved your goal (eat regularly with 3
meals and 2 snacks) on 5 days! Well done! Your strategy of
planning snacks ahead of time has proven successful 80% of
the time, and when you practiced it you have aways found it
helpful, great job! | encourage you to keep practicing this
strategy for the upcoming week, asit has been essential in your
progress. In addition, don’t forget to take some time to set new
goas for the upcoming week, reflecting on your recent
achievements and identifying areas for further growth.”
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Figure 2. A graphic description of weekly skill-focused goal-setting shown to participants during the qualitative interview to gather their feedback on

this feature.
\ meekly Goal Setting \ maekly Goal Setting \

maekly Goal Setting
Goal #2: Enter text Goal #3: Enter text

Goal #1: Keep eating regularly
with 3 meals and 2 snacks every

day

Strategy: (choose from the
dropdown menu)

Strategy: (choose from the
dropdown menu)
Strategy: Planning ahead
(choose from the dropdown
menu)

[ Dropdown menu m [ Dropdown menu [l4 [ Dropdown menu [L]
Regular eating Regular eating Regular eating
strategies strategies strategies
Reducing hedonic restriction Reducing hedonic restriction Reducing hedonic restriction
Reducing dietary restriction Reducing dietary restriction Reducing dietary restriction

Urge management
Manage negative emotions

Urge management
Manage negative emotions

Urge management
Manage negative emotions

Learn your triggers

NG

Learn your triggers

Learn your triggers

/ /

Weekly Skill-Focused Goal-Setting for Specific Triggers

To target specific triggers, one feature, we will call goal
setting—trigger version here, is to incorporate that into the
weekly goal setting. You will be asked to plan ahead of time
what strategies you plan to use when encountering the triggers
and set a goal based on your plan. For example, you can say
stressful work events often trigger you to have the urgeto binge,
and you plan to use aternative activity and problem-solving
strategies to deal with this trigger, and thus for this week, you
will set agoal of “actively dealing with environmental triggers
at work,” and the strategies to practice would be engaging in
alternative activities and practicing proactive problem-solving.
At the end of the week, you will also report how well you
achieved the goal for the week, and whether the strategieswere
useful.

Analyses

Aninductive approach was used for the qualitative dataanalysis.
Two undergraduate research assistants transcribed and
deidentified all interview recordings (Eli Wiener and Jaira
Marcos). Four graduate students (JL, AG, HW, and LW) in
psychology and related fields reviewed the transcripts and
generated a preliminary set of codes (ie, detailed descriptions
of features participants reported wanting and reasonings). Then,
the preliminary codes were grouped into upper-level themes
based on common functionalities (ie, categories of features).
Coders coded proposed features and participant-generated
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features separately. Four transcriptswere double-coded to ensure
interrater reliability [31].

Ethical Considerations

This study was approved by Drexel University’s institutional
review board (protocol 2304009864). All participants were
provided with aninstitutional review board—approved informed
consent form before their first Zoom session. During the first
Zoom session, the interviewer went through the informed
consent form with the participants and answered al of the
guestions participants had, and all participants electronically
signed the informed consent form before completing any study
procedures. All participants data were deidentified and stored
on secured servers in password-protected files and folders.
Participants received US $75 through QuickPay, an electronic
payment system, to compensate for their time.

Results

Overview

All 12 participants expressed interest in using an app to prevent
deterioration after treatment ended. They believed the app could
provide continuous support and accountability for skill use
(n=12) and help them monitor progress and learn from patterns
(n=11). Table 3 presentsindividual features participants reported
wanting to have in the app during the qualitative interview.
Based on reviewing participants responses, 5 key features
emerged based on the criteria of equal to or more than half of
the participants endorsing the feature.
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Table 3. Main categories of features and specific features mentioned by participants during the qualitative interview and representative quotes.

Features Quotes

Skill-focused goal setting with personalized feedback (n=11)

o Skill-focused goal setting for specif-
ic triggers (n=6)

“Because having agoal helps you succeed, and then, having a strategy gives you the action that
you need to take to meet the goal ”

«  “lthink three goalsaretoo much. Lifeisbusy itself with work, relationships, kids, family, to think
in your head. Three things | think it's too much. Maybe cut it down.”

Self-monitoring

*  EDZbehaviors (n=10) .
« Mood (n=6)
«  Food intake (n=5) *
. Bedtime(n=1)
person.”
Knowledge
*  CBT-EP ills (n=6) .

«  Genera mental health strategies
outside of ED (n=4)

«  Guided mindfulness or meditation
exercises (n=3)

«  Nutrition recommendations (n=3)

«  Research evidence behind the skills
(n=1)

Notifications

«  Remindersof skill use (n=7) .
« Inspirational quotesfor encourage-
ment (N=3)

Human connection

«  Connect with other usersof theapp -
(n=6)

«  Connect with professionals (n=4)

«  Any type of human connection
(n=3)

“1’m abig data person, so the more datayou have, you can go and analyze it and see what patterns
and triggerswerethere. So, | think it would help analyze those patterns and identify thosetriggers.”
“1 guess the only thing | would be interested in is real-time tracking of binge episodes, but the

reflecting wouldn’t be helpful to me ... just feelslike it's very research-oriented versus about the

“You can click in and get more detail, because | forgot what is reducing hedonic restriction. | to-
tally forgot that. So you have to be able to click through and get access to something that spells
it al out. So the details about how you would practice this”

“1 think it would be helpful if I'min asituation, and | get some kind of alert saying, you know,
why don't you try these methods ... The barrier would be knowing when to send the notification.”

“You would need some kind of community support especialy for the failures. | know people get
into acycle of faillure where you know, they just spiral down and so, having a community, or a
therapist, or someone to review (the failures), | think would be great.”

3ED: eating disorder.
BCBT-E: enhanced cognitive behavioral therapy.

Goal-Setting With Personalized Feedback

A total of 11 participants supported the proposed weekly
skill-focused goal-setting with a personalized feedback feature,
which asked them to set 3 goalsrelated to different CBT-E skills
weekly. However, 6 participantsthought that setting three goals
aweek was too burdensome and that they would prefer to set
one goal per week. Participants who supported the weekly
goal-setting feature stated that setting agoal to practiceacertain
skill regularly would help improve self-accountability for skill
use. Six participants supported the feature of setting goals on
how to handl e specific triggers. These participants all mentioned
that having this feature could be helpful for them to know what
skills to use to target specific triggers related to high-risk
situations (eg, work-related stress). Regarding the personalized
feedback about goal achievement and effectiveness of skill use,
10 participants reported liking this feature. Among these
participants, 6 participants thought that having feedback on goal
achievement was encouraging and could serve as positive
reinforcement, 5 participants stated that having specific metrics
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measured and presented to them could improve
self-accountability to achieve the goals, and 3 participants
reported the feedback would be anice reminder to set new goals
for the next week. Participants also identified several barriers
to fully engaging with goal-setting, including lack of external
support (n=3), forgetting detail s about specific strategies (n=1),
and setting unachievable goals (n=1). To mitigate these barriers,
participants also proposed several ideas including adding a
community feature to provide accountability (n=1), tracking
goal achievement every day (n=1), and having push notifications
as reminders (n=1). Regardless of the perceived barriers, the
proposed weekly goal-setting feature was overall perceived as
helpful infacilitating skill use by improving self-accountability.

Self-Monitoring

Ten participants reported wanting the proposed weekly
self-monitoring ED behaviors feature, which asked them to
self-report the number of LOC eating episodes and
compensatory behaviors at the end of theweek, becauseit could
make them more aware of their ED behaviors and use relevant
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skills to address them. Regarding the frequency of
self-monitoring, 7 participants thought that weekly monitoring
would bejust enough, 3 participants reported wanting to monitor
daily, and 1 participant stated that the frequency should be
customizable based on personal preferences. Two participants
did not support the weekly self-monitoring feature, asit seemed
research-oriented rather than patient-centered (n=2), and it was
depressing to log ED behaviors (n=1). Participants who liked
this feature also mentioned several barriers that might impact
their engagement with self-monitoring, including lack of
consistency without reminders and poor internet connection,
and push natification reminders were proposed as a potential
solution. In addition to the proposed self-monitoring feature,
participants also had their ideas about what they wanted to
monitor. Six participants reported wanting to monitor their mood
daily, primarily to identify associations between mood and
eating habits. Five participants reported wanting to monitor
their food intake daily so that they could identify eating patterns.
Overall, participants had various reactions to the proposed
self-monitoring features, including wanting different monitoring
frequencies and targets, but the majority of them supported the
utility of self-monitoring to keep ahigh awarenesslevel of their
ED behaviors.

Knowledge

Ten participants reported wanting knowledge-based content in
the app. Six participants stated that having detailed instructions
on how to use each skill would be helpful to refresh their
memory and refamiliarize them with what they learned in
treatment. Four of these participants reported that they would
also like to have the skills organized based on their high-risk
situations so that they could easily accesstheinstructionswhen
dealing with activetriggers. Four participants expressed interest
inlearning more about strategiesfor their general mental health
outside of ED, especially on coping with depression and anxiety.
These participants thought that learning about general mental
health strategies could be helpful both in dealing with
comorbiditiesand in addressing ED symptomstightly associated
with them. In addition, three participants mentioned that they
would like to have educationa content on guided mindfulness
exercises. Among them, 2 participants thought mindfulness
exercises could help cope with negative emotions, and one
participant thought they could help address negative thoughts
related to body image. Finally, 3 participants reported wanting
the app to have nutrition recommendations so that they could
plan their meals and snacks more easily. In general, participants
thought that having knowledge-based content could help
enhancethe use of skillslearned in treatment, aswell as provide
opportunitiesto learn new skills, both of which were perceived
ashelpful inlowering therisk of deterioration of ED symptoms.

Notifications

Eight participants reported adesire for the app to send targeted
interventions via push notification. Specifically, 7 participants
noted that having reminders of skill use would be helpful in
encouraging consistent skill use, and five of them reported
wanting the notification to be sent based on their skill use and
ED behaviors. Three participants reported that they would like
the app to send inspirational quotesfor encouragement, and two
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of them thought having inspirational messages might be
particularly helpful for coping with negative emotionstriggered
by body image concerns. Participants indicated an overall
interest in having push notifications as reminders for different
purposes in the app.

Human Connection

Eight participants reported wanting a human connection in the
app. Six participants reported wishing to interact with other
patients with similar diagnoses who were also using the app so
that the app could foster a social support system among them.
These participants stated that connecting with other app users
could make them feel less aonein the recovery process (n=3),
celebrate and support each other (n=3), learn from other peopl€e’s
success (n=2), and talk to someone who understood what they
were going through during difficult times (n=2). Four
participants reported wanting to connect with professionals for
support and guidance when they experienced difficulty
practicing skills. Specifically, three of these participants
mentioned that negative emotions would be the primary
challenge to skill use they would need professional help with.
Overall, participants perceived human connection to be useful
in both creating a supportive community with peers and
providing accessto proper help and guidance for skill usewhen
in need.

Discussion

Principal Findings

Thisstudy qualitatively assessed patientswith BN-EDS ' interests
and needsfor digital deterioration prevention after they finished
CBT-E. All participants expressed interest in using such an app
after treatment ended, stating that it could help with improving
self-accountability for continued skill use, and monitoring and
learning from progress. Participants also identified five key
featuresthey would like to include in the app that they believed
could help with skill use and deterioration prevention.

Themajority of the participants supported the proposed features
of weekly goal-setting with personalized feedback and weekly
ED behaviors self-monitoring. Self-monitoring and goal-setting
are core features in face-to-face ED treatment [2] and many
digital ED interventions delivered via smartphone apps [29].
Participants in this study noted that in the deterioration
prevention phase, these features could potentially help increase
awareness levels of ED behaviors and the need for consistent
skill use, aswell asincrease self-accountability for independent
skill use. Low awareness levels and low self-accountability
have been identified as core factors contributing to deterioration
in patients with BN-EDs [12]. Therefore, including these two
featuresin an app designed specifically to prevent deterioration
for patients with BN-EDs could align well with patients needs
and potentially decrease the risk of deterioration. However,
participants' feedback on the frequency and targets of these
features suggested that there was a need for flexibility and
customi zation. For example, some participants stated an interest
in monitoring food intake and mood daily, whereas other
participants thought that monitoring ED behaviorsweekly would
be enough. Similarly, for goal-setting, some partici pants wanted
to set more than one goal each week, while others thought that
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would be too burdensome. By allowing patients to adjust the
frequencies and targets of self-monitoring and goal-setting to
suit their personal preferences, the app could potentially have
higher user satisfaction, higher user engagement, and thus better
treatment outcomes [22].

Besidesthe proposed features, participants also reported several
features they would like to have in the app. Many participants
reported wanting to have knowledge-based content. A library
of skills and strategies and detailed instruction on how to
practice them was the most frequently mentioned among these
participants, as it could help refresh their memory about the
skills. Indeed, forgetting about skills and strategies learned in
treatment is one of the contributors to decreased skill use and
subsequent deterioration for patients with BN-ED after
completing CBT-E [12]. Therefore, having knowledge-based
content on skill use could aso potentialy help address this
concern, thus lowering the risk of deterioration. In addition to
skillslearnedin ED treatment, participants also reported wanting
to have general mental health skills outside of EDs so that they
could have toolsto cope with comorbidities. Previous research
has demonstrated that psychiatric comorbidities were associated
with high risks of deterioration and relapse[32]. However, none
of the existing digital deterioration prevention for ED has
included such features. Therefore, digital deterioration
prevention  should incorporate  both  ED-specific
knowledge-based content and knowledge about improving
general mental health, as it could assist with preventing the
deterioration of ED symptoms by potentially enhancing
posttreatment skill use, as well as lowering the risk of
deterioration associated with psychiatric comorbidities.

Push notifications were also demanded by many participants.
The majority of the participants reported wanting push
notifications as remindersfor skill use, with acommon request
of sending the notifications when they were not practicing skills
or engaging in ED behaviors. Reminders have been shown to
be effective in improving patients engagement in digital
interventions for EDs [33]. During the parent study, some
participants received just-in-time adaptive interventions based
on their self-monitoring records throughout the day, which
served as reminders to use appropriate skills at high-risk times
[25]. However, participants were engaging in high-intensity
daily self-monitoring during treatment, which provided
information on when they were most in need of skill use
reminders. The same level of self-monitoring might not be
feasiblein posttreatment deterioration prevention, as participants
in this study also mentioned that weekly self-monitoring
posttreatment would be just enough, and daily might be too
burdensome. A potential solution could be to use wearable
passive sensors to detect the optimal time to deliver reminders
for skill use. Previous research has demonstrated that passive
sensors could be used to measure ED behaviors and risk factors
associated with eating pathol ogy (eg, negative affect and dietary
restriction) [34]. Therefore, given the well-established utility
of and patients preferences, push notifications should be
included asafeaturein digital deterioration prevention to serve
asremindersfor skill use. Future research is needed to examine
whether passive sensors could beincorporated into deterioration
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prevention to detect the optimal timing and content of the push
notifications without having patients self-monitor intensively.

Participants a so expressed aneed for human connection within
the app. Most wanted to connect with other userswith the same
diagnosis so that they could learn from and support each other,
reflecting the importance of social support in the recovery
process [6,12]. Maobile interventions could overcome
geographical barriersand makeit easier to connect patientswith
similar experiences, and thus provide social support that patients
themselves might have difficulty accessing [35]. Therefore,
having patients who are using the app connect with each other
could be a potential feature to include in digital deterioration
prevention to foster a supportive social support environment.
Additionally, participants also expressed an interest in
connecting with professionals as needed in the app, especially
when they are in an emergency or crisis. Lack of access to
mental health services due to financia restraints, difficulty
navigating through the health care system, or other reasons has
been shown to be a contributor to posttreatment deterioration
in patients with BN-EDs [12]. Previous research has
demonstrated that therapist involvement in ED digital
interventions might improve patients' satisfaction [36], which
istightly associated with engagement [21]. However, including
licensed therapists or other mental health providers in digital
interventions might significantly increase the cost and thus
impede dissemination [37-39]. Trained coaches who are not
licensed professionals could be a potential alternative, given
that they have been shown to be effectivein digital interventions
and that they could be more cost-effective [30,40,41]. Including
a human connection component in digital deterioration
prevention for patients with BN-EDs could potentially lower
the risk of deterioration by providing social support and
improving patient engagement with the app. To optimize
treatment engagement and outcomes, future research should
examine which specific or combination of types of human
connection would be the most beneficial.

By implementing the UCD approach and actively involving
patients in the design process through interviews, the study
directly captured and incorporated feedback on patients' desired
featuresand potential functionality, ensuring that thefinal design
of the product will reflect core users' needs and preferences.

Limitations

Thisstudy has several limitations. First, thisstudy only included
participants who received outpatient CBT-E in a clinical trial
so they needed to follow astrict timeline of finishing treatment
(ie, within 16 weeks) and received treatment based on
standardized treatment manuals that clinicians could rarely
deviate from which only represented certain subgroups of the
broader population with BN-EDsreceiving CBT-E (ie, patients
receiving CBT-E outside of aclinical trial). Second, the average
follow-up period from EQT to this study was 39.85 (SD 3.95)
months, and participants were asked to think back to the time
when they just finished treatment and were asked questions
with specific ED terms, such as L OC eating and compensatory
behaviors, which could lead to recall bias and difficulty
comprehending the questions. Third, related to the long
follow-up period, participants' needs could change over time,
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and this study did not capture this change. Fourth, participants Conclusions
from this study were selected because they voluntarily expressed 1 g1ty conducted aneeds assessment to exploretheinterests

interest in participating in this follow-up study, which could 4 oreferences of patientswith BN-EDsfor post-CBT-E digital
indicate that they might be naturally more compliant and  yeterjoration prevention. Insights from participants highlighted
enthusiastic about CBT-E or ED treatment in general compared e nerceived importance of continued support for consistent
to others who did not respond to the recruitment email. 'y and provided valuableimplications about what features
Therefore, selection bias could also be alimitation. Smilarly,  gyid peincluded in digital deterioration prevention programs.
the majority of the participants experienced Symplom e research should examine the optimal approaches to
deterioration during the follow-up period, which might bé & gy er the core features identified in this study that could lead

motivator for them to participate in this study. Asaresult, this 1, gher continued skill use and a lower risk of deterioration
study did not capture the perspectives of those who have not ., ihe long term.

deteriorated yet after treatment ended.
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