Internet Interventions 34 (2023) 100663

Contents lists available at ScienceDirect
Internet
Interventions

Internet Interventions

journal homepage: www.elsevier.com/locate/invent ai =i

ELSEVIER

Development and codesign of flourish: A digital suicide prevention
intervention for LGBTQ+ youth who have experienced online victimization

Candice Biernesser > , Emma Win ®", César Escobar-Viera®, Rosta Farzan ¢, Morgan Rose **“,

Tina Goldstein *¢

& University of Pittsburgh School of Medicine, Department of Psychiatry, United States of America

b University of Pittsburgh School of Social Work, United States of America

¢ University of Pittsburgh, School of Computing and Information, United States of America

d University of Pittsburgh Dietrich School of Arts and Science, Department of Psychology, United States of America

ARTICLE INFO ABSTRACT

Keywords: Background: LGBTQ+ youth experience disproportionately high rates of online victimization (OV), referring to
LQBTQ+ ) harmful remarks, images, or behaviors in online settings, which is associated with suicidal risk. Current services
Suicide prevention have gaps in supporting LGBTQ+ youth facing OV events. To address these gaps, this study aims to develop
;/éiti:ilziz(i): Flourish, a digital suicide prevention intervention for LGBTQ+ youth who have experienced OV.

Codesign Methods: Qualitative interviews were conducted with 20 LGBTQ+ youth with past-year history of OV and life-

time history of suicidality, 11 of their parents, and 10 LGBTQ+-serving professionals. Subsequently, an iterative
codesign process was conducted with 22 youth through individual and group design sessions, followed by us-
ability testing. Data were recorded and transcribed. Qualitative interviews were analyzed using a qualitative
description approach, and data from design sessions and usability testing were analyzed using rapid qualitative
techniques.

Results: Interviews with youth, parents, and professionals suggested preferences for Flourish to be a partially
automated, text message intervention leveraging web-based content that is a safe space for LGBTQ+ youth to
seek support for OV through education, coping skills, and help-seeking resources. School and mental health
services professionals considered the potential for implementing Flourish within youth services settings. Us-
ability testing, assessed through the System Usability Scale, yielded an average rating of 91, indicating excellent
perceived usability.

Conclusions: Flourish has potential to be an acceptable intervention to support LGBTQ+ youth following OV.
Future steps will include testing the feasibility and efficacy of Flourish and further examining Flourish's potential
for implementation within services for LGBTQ+ youth.

Text messaging

1. Introduction

Online victimization (OV), disparaging remarks, images, or behav-
iors that cause harm on an online platform (Tynes et al., 2010), is a
growing problem linked to suicide risk among adolescents (Nesi et al.,
2021) that disproportionately impacts LGBTQ+ youth (Aboujaoude
et al.,, 2015). LGBTQ+ refers to youth identifying as lesbian, gay,
bisexual, transgender, queer, questioning, and sexual orientations other
than heterosexual/straight and/or gender identities other than one's sex
assigned at birth. LGBTQ+ youth face stressors at individual,

interpersonal, community, and societal levels (Hatzenbuehler and
Pachankis, 2016). Coined as minority stressors by Meyer (Meyer, 2003),
these experiences include exposure to discriminatory or prejudicial
events and internalized feelings of rejection, concealment, and homo-
phobia and/or transphobia. OV can extend minority stress to online
settings. While social media can afford important benefits for LGBTQ+
youth (e.g., identity exploration, connection, and affirming resources)
(Craig et al., 2021), it also poses risks to LGBTQ+ youth who have three
times the rate of OV as non-LGBTQ+ youth (Aboujaoude et al., 2015).
Akin to other minority stressors, OV is associated with a range of poor
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mental health outcomes, the most concerning of which are suicidal
thoughts and behaviors (Nesi et al., 2021; Kowalski et al., 2014). This is
of particular significance for LGBTQ+ youth, who are three times as
likely to attempt suicide as non-LGBTQ+ youth (Raifman et al., 2020).

Despite the importance of this problem, existing services such as
school-based anti-bullying programs and mental health treatment have
clear gaps for LGBTQ+ youth experiencing OV. First, attaining services
depends upon youth disclosing OV. Rates of reporting OV are notori-
ously low among youth (37 %) and even less among LGBTQ+ youth (18
%) (Cooper and Blumenfeld, 2012). Second, OV inherently occurs
outside of in-person settings, which reduces services' reach. Schools in
particular face ethical and legal complexities regarding involvement
with OV that occurs off school grounds (Hinduja and Patchin, 2011).
Third, OV often occurs outside of times services are available. Yet,
intervention is essential proximally to OV events when youth are known
to experience distress (Birkett et al., 2015) that can contribute to suicidal
thoughts (Quintana-Orts et al., 2022). Fourth, extant services are limited
by a lack of programming designed and evaluated for LGBTQ+ youth
(Espelage and Rao, 2013) and a lack of LGBTQ+ competent providers
(Bishop et al., 2022), contributing youth having hesitance to seek care
and for one-size-fits-all programming to be insufficient to meet LGBTQ+
youth's needs (Marshall, 2016).

1.1. Digital Mental Health Interventions (DMHIs) for online victimized
LGBTQ+ youth

When DMHIs are designed to be responsive to LGBTQ- populations,
they can address disparities (Cohen et al., 2022) through increasing the
availability and accessibility of affirming services (Whaibeh et al.,
2020). DMHISs can be triggered at times of high need (Coppersmith et al.,
2022), offering a potential mechanism for real-time response to OV.
Further, DMHIs have shown promise for self-management of mental
health (Witt et al., 2017) through strengthening capacity for autono-
mous engagement in coping skills. Notably, self-management is
preferred by LGBTQ+ over in-person services, due to concerns toward
stigma from providers (McDermott et al., 2018). Further, DMHIs can
improve motivation to seek help for mental health problems (Evans-
Lacko et al., 2022) This may be especially beneficial for LGBTQ+ youth,
who often go online for health information and to discuss their identity
and health (Fish et al., 2022). These data suggest a DMHI that responds
to LGBTQ+ youth's OV experiences could be beneficial. However,
careful consideration of the sensitive nature of OV and the vulnerability
of this population is essential.

Codesign is a best practice for DMHI design that underpins successful
adoption and implementation and extends reach to marginalized pop-
ulations (Bergin et al., 2020; Schueller et al., 2019). Codesign of DMHIs
centers lived experience through iterative engagement with end users,
referring to the intended recipients of an intervention, and additionally
considers the lived experiences of those within end users' support sys-
tems (Bevan Jones et al., 2020). Engagement with end-users begins with
building trust and awareness before the project starts by setting struc-
tures for shared decision-making and co-leadership of the design process
(Tindall et al., 2021) and continues throughout intervention develop-
ment and implementation (Hodson et al., 2019). Culturally sensitive
codesign involves engaging with diversity (Bevan Jones et al., 2020),
referring to designing in a way that is responsive to end-users' culture,
mindful toward social environments impacting marginalized pop-
ulations (Dombrowski et al., 2016), and focused not only on end-users'
needs but also their strengths (Wong-Villacres et al., 2020). In doing so,
power imbalances between researchers and end-users are recognized
and addressed with cultural humility (Tindall et al., 2021; Hodson et al.,
2019). For codesign of DMHIs, end-users' ideologies toward technology
should also be considered, in recognition that one's culture and experi-
ences can influence comfort with using technology for health-related
purposes (Schueller et al., 2019; Bevan Jones et al., 2020).
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1.2. Objectives

This study aimed to develop a digital intervention, Flourish, through
codesign with LGBTQ+ youth. Flourish was designed to bolster adaptive
coping skills and reduce suicide risk among LGBTQ+ youth following
OV experiences through three treatment targets based on best practices
for suicide prevention interventions (Glenn et al., 2015; Brent et al.,
2013). First, Flourish delivers psychoeducation to bolster social
problem-solving, referring to processes for identifying and enacting so-
lutions to problematic social situations (Adrian et al., 2011), to support
adolescents' capacity for effective response to OV. Second, in recognition
that distress often follows OV events, Flourish provides skills in distress
tolerance, which refers to one's capacity to withstand distressing
emotional states (Leyro et al., 2010). Third, based on principles of
motivational interviewing, an evidence-based approach for behavior
change (Miller and Rollnick, 2013), Flourish leverages brief motiva-
tional techniques to improve engagement in help-seeking following OV.
Toward the development of Flourish, this study involved qualitative
interviews and an iterative design process with LGBTQ+ adolescents
with history of suicidality who have experienced OV and those in their
support systems.

2. Methods

This study utilized the Discover, Design, Build, and Test (DDBT)
model (Lyon et al., 2019), which provides a structure for DMHI devel-
opment that features codesign with end-users. DDBT brings together
principles of human centered design (HCD) through incorporating
iterative design and development, participatory action research by
centering partnerships with end-users to bring about meaningful change
with them rather than for them, and implementation science through a
focus on understanding how best to implement and sustain a DMHI. This
manuscript reviews two of the DDBT model's three phases (see Fig. 1): 1)
“Discover,” which focuses on exploring parameters for an acceptable
DMHI, consisted of qualitative interviews with youth and their support
system and 2) “Design and Build” involved engaging in co-design and
iterative development with end-users. Future work will include the third
phase, “Test,” through evaluation of Flourish's real-world feasibility.

2.1. Participants and procedures

This study recruited a purposive sample of LGBTQ+ youth (N = 33),
parents (N = 11) and LGBTQ+-serving professionals (N = 10). Of the
youth who participated, 20 completed interviews in the Discover Phase.
The Design and Build Phase included 22 youth, 9 of whom also partic-
ipated in the Discover Phase. Parents and professionals only participated
during the Discover Phase. Inclusion criteria for youth were ages 13-18,
self-identified as LGBTQ+, had one or more past-year OV experiences
determined via items modified from a cybervictimization measure
developed by Hinduja and Patchin (Hinduja and Patchin, 2010), and a
lifetime history of suicidal thoughts and/or behaviors measured through
items from the Ask Suicide-Screening Questions (Horowitz et al., 2020).
Parents of youth in the study who knew that their child experienced OV
were invited to participate, regardless of their knowledge of their child's
LGBTQ+ identity. Professionals who worked predominantly with
LGBTQ+ youth and were experiencing engaging with youth about OV
were invited to participate. Professionals were from schools (N = 4),
outpatient mental health (N = 3), and LGBTQ+ behavioral health ser-
vices (N = 3).

The majority of youth (27 out of 33) were recruited through adver-
tisements on Instagram and Facebook from which they completed an
online survey to indicate potential eligibility. The remaining youth (6
out of 33) were identified from a clinic for youth in treatment for anx-
iety, depression, or suicide risk in Pittsburgh, PA and a research
participant registry at the University of Pittsburgh. Recruitment pro-
cedures were determined through consultation with recruitment and
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parents (N=11), and
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Fig. 1. Discover, design, build and test model (developed by Lyon et al., 2019).

regulatory specialists within the University of Pittsburgh's IRB and
Center for Clinical and Translational Science. Procedures included youth
completing a survey indicating potential eligibility, after which the
second author contacted their parent by phone to confirm eligibility. To

maintain confidentiality and avoid outing youth to their parents, criteria
related to LGBTQ+ identity were determined by the youth's report
alone. Informed consent was provided by parents and assent by youth.
Parents who met eligibility criteria were invited to complete a research

Persona Profiles:
Youth created
architypes of fictional

Storyboarding:
Youth created
storyboards
documenting ideas for
content and flow of the
Flourish.

Group Design Sessions Individual Design Sessions Usability Testing
N=7 N=6

end-users and Think-Alouds: adolescents’ perceptions
considered their needs. Youth reviewed low-fidelity toward usability of
prototypes of Sprout and Flourish

thought aloud about their
perceptions using its Interviews (N=10):
components. Semi-structured
interviews facilitated
contextual feedback
from youth on their
perceptions of usability.

N=10

Usability Scale (N=10):
The System Usability
Scale was used to
guantitatively assess

July 2022

> January 2023

Fig. 2. Flow of design sessions and HCD methods.
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visit on a separate Zoom call. Professionals within schools and mental
health services in urban and rural settings within Western Pennsylvania
and Northern West Virginia were invited to participate via an e-mail
from the primary investigator. All participants were compensated, and
the University of Pittsburgh Institutional Review Board approved this
study.

2.2. Data collection

Data collection for the Discover Phase occurred between February
2022 and May 2022. Adolescents, parents, and professionals completed
qualitative interviews exploring their preferences and priorities for an
intervention that would support LGBTQ+ youth's mental health and
reduce suicide risk following OV. Professionals also considered the po-
tential to implement such a program within youth services. Guides were
used to facilitate semi-structured discussion (see Appendix), while in-
terviewers also remained open to emergent topics. Participants were
enrolled until saturation was reached, referring to the point when
adequate information is gathered and no new information is discovered
to draw necessary conclusions (Morse, 1995), regarding key priorities
for Flourish.

Data collection for the Design and Build Phase occurred between
July 2022 and January 2023 (see Fig. 2). All sessions were conducted
remotely on Mural, a digital whiteboard space. Prior to design sessions,
youth were orientated to codesign. A brief research summary from the
Discover Phase was used to prompt discussion about the need for
Flourish. In doing so, power imbalances were addressed through open
dialogue about the ways in which existing programming had gaps for
LGBTQ+ youth, who rarely had a voice in program development.
Structures and expectation were set for adolescents' involvement in
leadership and decision-making. Youth were empowered to make de-
cisions toward the design of Flourish, including its functionality, aes-
thetics, and voice (referring to Flourish's tone and person of speech) in
collaboration with researchers who guided incorporation of best prac-
tices in addressing OV and management of suicide risk. Additionally,
researchers facilitated youth setting ground rules for inclusive design
processes e.g., maintaining privacy and respect and using a “yes and”
approach, referencing a style of communication that builds upon other's
ideas.

First, two small group (N = 3-4 each) design sessions were held to
build consensus around features and content for Flourish. These sessions
began with creating persona profiles, fictional characters who experi-
enced OV and came to Flourish for support. Youth spent 15 min creating
persona profiles using a worksheet as a guide, which was modified from
a version developed by the LUMA Institute (LUMA Institute, 2023).
Following this exercise, youth had the option to refer to the persona they
created in subsequent design tasks, rather than their personal OV ex-
periences, to preserve their privacy. Next, adolescents engaged in
storyboarding, a participatory design technique that allows end-users to
imagine how a DMHI would act and function. Adolescents spent 20 min
as a group creating storylines based on two prompts, in which youth
were asked to consider how Flourish would respond following an OV
event for a teen who needed to cope with stress and seek help, respec-
tively. Researchers stayed present with audio and video turned off
during this time to empower youth to make autonomous decisions about
the design of storyboards.

Second, based on the feedback from group sessions, researchers
created low-fidelity prototypes of Flourish, which were then evaluated
by youth. Individual sessions were chosen to mitigate bias (e.g., social
desirability or group think) (Nyumba et al., 2018) that could inhibit
honest feedback. Participants spent on average 64 min offering line-by-
line feedback on Flourish's content and language by engaging in think
aloud sessions, a HCD method on which participants verbalize their
thoughts on what they are viewing aloud. During this process, re-
searchers reviewed ways in which youth feedback was incorporated into
low-fidelity prototypes to increase transparency in the shared decision-

Internet Interventions 34 (2023) 100663

making process and trust that youth voice was valued.

The Design and Build Phase ended with usability testing, an evalu-
ation of Flourish, with a new group of 10 youth. High-fidelity prototypes
of Flourish were created, based on the intervention's treatment targets,
in which Flourish was simulated to support youth in help-seeking,
engaging in coping skills, or problem-solving after an OV event. Ado-
lescents were randomly selected to review 2 of the 3 prototypes. Ado-
lescents evaluated prototypes quantitatively using the System Usability
Scale (SUS) (Brooke, 1995), a 10-item questionnaire assessing perceived
usability (e.g., ease of use and confidence in use), and qualitatively
through openly elaborating on responses to the SUS. SUS scores range
from 0 to 100. A score of 68, considered “above average,” was preset as a
minimum threshold for adequate usability.

2.3. Analysis

For the Discover Phase, interviews were audiotaped, transcribed,
and coded using NVivo, Version 1.6.1. Data were analyzed using a
qualitative description approach (Sandelowski, 2000; Sandelowski,
2010). All transcripts were reviewed independently and coded by the
second and fourth authors, using a codebook developed by the first
author based on the interview guide and revised to include emergent
codes. The codebook included codes based on constructs from the
Consolidated Framework for Implementation Research (CFIR) (Dam-
schroder et al., 2022). Selected CFIR constructs were chosen to provide
initial indicators of where and how Flourish could be implemented
within youth services. Exploration focused on professionals' perceptions
toward characteristics of Flourish (e.g., its alignment with needs in the
field) and their work setting (e.g., fit with workflow), considerations
that can influence capacity for implementation and scalability (Schu-
eller and Torous, 2020). Coding discrepancies were reviewed in
consensus meetings among the research team. Finalized analyses
informed the Design and Build phase.

For the Design and Build phase, data were analyzed using rapid
qualitative analysis techniques (Nevedal et al., 2021), which can pro-
duce contextually rich information while being time efficient, allowing
for rapid iteration during intervention development. All design sessions
were audio recorded. Group design sessions were transcribed verbatim,
to account for fruitful dynamic group discussion that informed analyses.
Individual design sessions were summarized directly from audio re-
cordings, an approach that has shown success for rapid identification of
themes (Neal et al., 2015). The first author created templates using
domains from interview guides, which the fourth author used to sum-
marize the data and then compile it within a matrix organized by
domain and participant. The first author subsequently analyzed and
interpreted the data. Findings were discussed among the research team
and used to guide intervention development.

3. Results
3.1. Participant characteristics

Youth's characteristics across both study phases are shown in
Table 1. Youth ranged in age between 13 and 18 (on average 15.7 years
old), 42.4 % identified as being from a racial and/or ethnic minoritized
background, 30.3 % resided in a non-urban county, and two-thirds re-
ported having a disability. LGBTQ+ identities were distributed as 72.7
% transgender/gender-diverse, 97.0 % with sexual orientations other
than straight, and 70.0 % who identified with sexual orientations other
than straight and were transgender/gender-diverse. Parents ranged in
age between 42 and 62 (on average 48 years old), 70 % identified as
female, and 40 % were from racial and/or ethnic minoritized back-
grounds. Professionals ranged in age between 34 and 55 (on average 43
years old), 70 % identified as female, and none from racial or ethnic
minoritized backgrounds. One parent and one professional identified as
non-binary.
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Table 1
Adolescent characteristics, N = 33.
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Table 2
Perceived Priorities for Flourish.

Age (years; mean, standard deviation, range)
Sex assigned at birth

Female, N (%)

Male, N (%)
Gender Identity

Nonbinary, N (%)

15.7 (£1.3,13-18)

31 (93.9 %)
2 (6.1 %)

12 (36.4 %)

Female, N (%) 8 (24.2 %)

Male, N (%) 8 (24.2 %)

Other, N (%)” 5(15.2 %)
Sexual orientation

Gay/Lesbian, N (%) 8 (24.2 %)

Bisexual, N (%) 7 (21.2 %)

Pansexual, N (%) 6 (18.2 %)

Queer, N (%) 5(15.2 %)

Other, N (%)" 7 (21.2 %)
Ethnicity

Hispanic, N (%) 6 (18.2 %)

Non-Hispanic, N (%) 27 (81.8 %)
Race

White, N (%) 22 (66.7 %)

Multi-racial, N (%)" 5(15.2 %)
Asian, N (%) 3(9.1 %)
Black, N (%) 2 (6.1 %)
American Indian or Alaska Native, N (%) 1 (3.0 %)

Geographic Location
Population of >1,000,000, N (%)
Population of 250,000-999,999, N (%)
Population < 249,999, N (%)
Disability
Mental health-related disability, N (%)

18 (54.5 %)
5(15.2 %)
10 (30.3 %)

12 (36.4 %)

Physical health-related disability, N (%) 4 (12.1 %)
Mental and physical health-related disabilities, N (%) 3(9.1 %)
Undisclosed disability, N (%) 3 (9.1 %)

No self-reported disability, N (%) 11 (33.3 %)

# Androgynous (N = 1), genderqueer (N = 1), genderfluid (N = 1), unsure (N
= 1), and female /nonbinary (N = 1).

> Omnisexual (N = 2), asexual (N = 2), straight (N = 1), unlabelled (N = 1),
and trixic (N = 1).

¢ American Indian or Alaska Native and White (N = 2), Asian and Hawaiian
Native or Other Pacific Islander (N = 1), Black and White (N = 1), American
Indian or Alaska Native, White, and Black (N = 1).

3.2. Discover phase: interview results

Across participant groups, interviews included discussion about
what support adolescents needed following OV experiences and pref-
erences for Flourish's approach and functioning. Specifically, all par-
ticipants were asked about their comfort level with Flourish being
automated, and youth were asked about their preferences toward
Flourish's mode of delivery.

3.2.1. Intervention priorities

Youth, parents, and professionals identified priorities for Flourish,
which can be found ordered by frequency of endorsement within
Table 2.

3.2.2. Implementation

When asked about where Flourish could be implemented, pro-
fessionals identified a range of settings including schools, outpatient
mental healthcare, pediatrics, and LGBTQ+ specialty services, the ma-
jority of whom pointed to schools and outpatient mental healthcare as
top choices (N = 8). Table 3 highlights professional's thoughts regarding
the potential to implement Flourish within youth services, organized by
select constructs from CFIR.

3.2.3. Type of intervention

Participants were asked to describe their prior knowledge of auto-
mated interventions and preferences toward automation for Flourish on
a spectrum ranging from no automation, i.e., a phone call with a

Priorities Adolescents' (N = 20), Parents' (N = 11), and

Professionals' (N = 10) Perspectives

#1: Strategies for social
support and help-seeking

Affirming contacts and resources, appropriate for
youth with varying levels of parental support, were
considered highly important by parents and
professionals (N = 19). Aligned with others'
thoughts, a LGBTQ--focused psychologist called
for “multiple layers of support” following OV.

Youth wanted immediate and flexible options for
help-seeking, e.g., from peers, parents, teachers,
therapists, or crisis hotlines (N = 15).

“If you're able to instantly go to it and talk to
someone...see if you need distraction or help or if you
need to be transferred to a suicide hotline or
something. ” -17-year-old pansexual, nonbinary
person

As echoed by other parents and professionals, one
mother stated, it is “very important” to “counteract
stress” in the moments after OV. They found healthy
coping strategies to help youth regulate their
emotions critical (N = 15).

#2: Coping skills to reduce
stress following OV

Youth wanted brief, uplifting coping skills to reduce
stress (N = 10).

“It's hard to think of automatic, healthy coping skills on
the spot when something bad happens online.” — 14-
year-old gay, nonbinary person

Parents and professionals advised creating a safe
space for youth through validation, open dialogue,
allyship, and assuring confidentiality (N = 11). As
one mother described, a safe space could offer
“something positive right off the bat,” that says, “I do
matter.”

#3: A safe space that is
accepting and private

Youth wanted a space they could go to that felt
comfortable, validating of their identity, and
discrete. (N = 11)
“If there was a place where they could go and feel safer,
I'd also suggest the app be discreet. That way, parents
can't inmediate fish out that this is a gay site.” -15-
year-old lesbian and asexual, nonbinary person
#4: Education to aid response ~ Parents and professionals advocated for providing
to OV youth with education on how to respond to OV in a
way that honors their autonomy (N = 10). As one
middle school counselor explained, education could
help youth define what is best of them by “giving
them the opportunity to really think through next steps
and what they could be.”

Youth described need for space to process and
understand OV's seriousness and how to respond (N
=9).

“Maybe a way to help quantify the interaction, if
they're not sure if it's bullying. ” -17-year-old gay male

counselor, to full automation, i.e., artificial intelligence. Youth
expressed familiarity with automated health interventions, some of
whom had positive experiences interfacing with chatbots prior to
reaching a person on a crisis line. Parents' and professionals' knowledge
of automation varied. Some parents described points of reference
stemming from customer service chatbots that they felt were poorly
designed, whereas professionals' knowledge related to automation
within healthcare and/or schools.

Youth spoke positively toward automation. One adolescent preferred
to have no automation, whereas all others preferred a fully (N = 4) or
partially (N = 15) automated intervention. Those preferring partial
automation imagined Flourish would deliver education and coping skills
in an automated fashion but connect to a human when necessary. Youth
felt this would combine the strengths of human interactions, e.g., vali-
dation, listening, and capacity to respond to complex situations, with the
strengths of automation. Youth identified benefits of automation as the
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Table 3
Professionals' Perspectives on Implementation of Flourish in Youth Services.

Implementation domain and definition Professionals' perspectives (N = 10)

Relative Advantage - The degree to
which an innovation is seen as better
than the program it replaces

Flourish's approach of offering
accessible, in-the-moment support was
thought to expand professionals'
toolboxes for serving LGBTQ+ youth (N
= 5) and offer advantage to extant
services, which often lack cultural
competence for LGBTQ+ youth (N = 8)
and capacity to address OV (N = 5).
Some (N = 2), however, worried about
liability regarding need to report severe
OV events, e.g., as maltreatment.
Professionals imagined Flourish could be
adaptable to be flexibly disseminated
across a range of youth services contexts
(N = 5) and could tailor its delivery to
optimally meet adolescents' needs (N =
5), e.g., modifying levels of parental
involvement based on developmental
context.

Professionals universally concurred with
the target population for Flourish:
LGBTQ+ and other minoritized youth
(N =10).

Professionals who commented on
complexity (N = 7) thought Flourish
could be widely disseminated among
teens, who are comfortable with
technology-based programs, but some
(N = 3) warned about complexities of
implementation in schools due to
shortages of trained mental health staff
and policies that sometimes prohibit
phone usage during school hours.
School professionals (N = 4) described
how Flourish could be integrated within
existing school-wide workflows for
responding to OV. Mental health
professionals (N = 6) thought Flourish
could augment care by extending coping
skills for managing OV-related stressors
outside of therapy sessions.

Adaptability - The innovation can be
modified/refined to fit the context

Compatibility — Consistency of the
innovation with values/needs

Complexity - How difficult the
innovation is to use and implement

Infrastructure — Available resources and
organization alignment with the
innovation

potential for help-seeking without concern about judgment or burdening
others and skill development in self-management of their mental health.

Parents and professionals perceived weaknesses of automation, i.e.,
the capacity for frustration from unexpected responses and for
communication to feel “cold and impersonal,” while many recognized
that automation was sometimes necessary to extend human capacity for
response. Two parents and professionals, respectively, advocated for no
automation, whereas the majority of parents (N = 8) and professionals
(N = 8) expressed a partially automated intervention could be accept-
able if it triggered response from a trusted adult when needed and was
programmed with a “personal touch” that left teens feeling “heard,”
“affirmed,” and “supported.”

3.2.4. Mode of delivery

When youth were asked to consider how they preferred Flourish to
be delivered, most either decisively preferred text messaging (N = 9) or
were ambivalent between text messaging and another platform (N = 7).
Others preferred an app (N = 2), direct messaging (N = 1), or multiple
platforms (N = 1). Texting was viewed as easy to use, accessible, and
discrete in comparison to direct messaging that is monitored by social
media companies. Youth also appreciated that texting was separate from
social media, where OV often occurs.

3.3. Design and build phase: group and individual sessions

Group design sessions began with youth creating persona profiles.
They generated characters who experienced OV and had a variety of
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needs, i.e., for social support, advice on how to respond to OV, and ways
to cope with stress. Next, adolescents created storyboards. Storyboards
within both groups began with an adolescent launching Flourish and the
intervention responding by gauging the adolescents' needs, including an
option to reach out for help immediately if necessary. Both groups
imagined Flourish would respond with personalized resources, such as a
preferred list of coping skills or crisis contacts, and would be followed by
a check-in, evaluating if the content improved their mood. After im-
mediate needs were met, one group imagined offering education and
goalsetting to prevent OV from reoccurring. Both groups, without
prompting, wrote storyboards with messages in the first person, e.g.,
“How can I help?” Additionally, one group imagining Flourish would
communicate through a friendly character to offset the seriousness of
conversations about OV. An example persona profile and storyboard are
shown in Fig. 3.

In subsequent individual sessions, youth reviewed low-fidelity pro-
totypes created by the research team based on results of group design
sessions. During think aloud sessions, youth expressed the overall con-
tent within the prototypes was aligned with their expectations, though
they recommended changes to Flourish's tone. They desired Flourish to
communicate in a way that was neither clinical and cold nor overly
informal, likening their preferred tone to that of a trusted, supportive
adult. They also advocated for Flourish to incorporate a variety of types
of content to make interactions more dynamic, e.g., infographics, ani-
mations, images, uplifting quotes, and links to video and audio-based
content. The research team reviewed their suggestions and revised the
language and content before developing high-fidelity prototypes.

3.4. Design and build phase: usability testing

During usability testing, 10 new adolescents to the study reviewed
high-fidelity prototypes of Flourish (see Fig. 4). Adolescents reviewed
standardized back-and-forth text messaging conversations between a
teen who experienced OV and a friendly character named Sprout that led
them in identifying what kind of support they wanted (e.g., help with
engaging in help-seeking, coping skills, or problem-solving after OV
events) and ended with an evaluation of the helpfulness of the interac-
tion. Adolescents had control of the prototype throughout end-to-end
interactions by taking remote control of a shared screen that appeared
as text messaging on a phone and clicked through the prototypes at their
own pace. After reviewing prototypes, adolescents rated Flourish using
the SUS. Total SUS ratings ranged from 85 to 100 and had a mean of 91.
Using the SUS's scoring metrics, a score of 91 can be interpreted with a
grade of A (on a scale from A to F) and adjective rating of Excellent (on a
scale from Excellent to Awful). Youth then provided open feedback to
contextualize their response on this measure. Themes from these in-
terviews and subsequent actions taken by the research team before
finalizing Flourish are shown in Table 4.

4. Discussion

This manuscript delineates the process of codesign and development
of Flourish, a digital intervention that aims to improve coping after OV
events and reduce suicide risk among LGBTQ+ youth. Qualitative in-
terviews with LGBTQ+ youth, their parents, and LGBTQ+-serving pro-
fessionals identified priorities for Flourish, focusing on the need for a
validating, affirming digital environment in which education, coping
skills, and support can be delivered while maintaining adolescents'
privacy. Professionals recognized gaps in existing care models for
LGBTQ+ youth who have experienced OV and suggested potential for
Flourish to augment school and mental health services. Youth expressed
interest in Flourish being a partially automated, text message inter-
vention that leveraged a range of dynamic web-based content. Subse-
quent individual and group codesign sessions established the content
and functionality of Flourish. Final testing revealed Flourish to have
excellent perceived usability, exceeding thresholds necessary for further
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Persona Profile

Name What isyour Theygoto
martin oal of reachin atext
What ’ & € g '
: | want to make ” START p happened? outtoday? line/call SUKIDE
flockmt friends that respect Whenwould line bt
me for who | am, —

but | don’t want to
lose the ones | have.

youlike usto
check back? =

Feelings
Canwemakea
: How haveyou You should Haveyou
anxious, Q been since ’ long-term plan for 9 block and considered
afraid, invalid, youreached h;_WT_O ha'_"dlf reportthis talkingto
- ‘ cowardl out? this situation? person. someone you
Martin, 17 He/They Y T know personally
Martin is attending college in |one|y . e a aboutthis?
the fall. In an online chatroom,
th?y mee;another stllljdent A
going tD't e same college. . I need a resource
Everything is going great until granting me the
he makes a transphobic joke. confidence to stand up
It’s only a joke, right? But as for myself, and showing How would
the days go on, he make§ "“:;l"l“;‘u'a“’:‘e‘;&;”l":;z Q Havgzuu S Let'smake Q 9 yourate your
more and more harmful jokes. iouid et advion on considereda a safety experience},
Martin wants to confront him how to deal with people safety plan for plan
or end the friendship. who treat me this way. ifthishappens
again?

is Sprout!

Do you have time to answer a
few questions?
1-Yes

- No

Fig. 3. Examples of persona profile and storyboard from group design sessions.

What would you like to do next?
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receive support from someone
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Fig. 4. Screenshots from the flourish prototype.
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Table 4
Summary of usability testing results.

Usability domain ~ Themes from youth interviews

(N =10)

Action taken in response to
youth feedback (if any)

Interest in Use All youth expressed interest in N/A
using Flourish for these

primary reasons:

Flourish's tone, which was
described as positive (N = 3),
caring (N = 2), empathetic
(N = 3), and authentic/
relatable (N = 2)
the helpfulness (N = 5) and
personalization (N = 3) of its
coping skills
its capacity to offer a
comfortable way to seek
support (N = 3) that is always
available (N = 2)
Complexity to All youth thought Flourish
Use would be easy to use and
understand (N = 10). While the
majority thought Flourish
would be broadly accessible,
some thought youth who were
younger (N = 1) or who had
attention-related difficulties
(N = 1) may need support.
Participants described
Flourish's organization to be
easy to use and logical (N = 4)
and the content to be varied
and accurate to LGBTQ+
youth's experience (N = 4).
Others thought its navigation
(N = 2) and tone (N = 2) could
be improved in specific areas to
improve clarity and
responsiveness.
All youth thought it would be
easy to learn to use Flourish (N
= 10), noting that adolescents
were familiar with this type of
technology. Some (N = 2)
thought instructions would
help to improve adolescents'
understanding.
Confidence in All youth thought Flourish N/A
Independent would be easy to use without a
Use parent (N = 10).

Reading levels and burden
were reduced.

Organization of
Content

Specific changes
recommended by youth
regarding navigation and
tone of responses were
implemented.

Ease to Learn A brief introduction to
Flourish was created to aid

understanding.

testing. Overall, these data support Flourish as an acceptable interven-
tion for LGBTQ+ youth who have experienced OV that could augment
existing care in schools and mental health services with potential to
increase access to supportive care for a marginalized and underserved
group.

This study's approach, which leveraged best practices for participa-
tory research with marginalized youth and ethical consultation to
maximize participant safety and privacy, yielded important takeaways,
elucidated in the following five points. These insights could inform ap-
proaches to codesigning digital interventions for at-risk LGBTQ+ youth
with an eye toward implementation within youth services.

1. Establishing trust through empathetic listening to LGBTQ+ youth's ex-
periences is paramount. In line with prior work (Hodson et al., 2019),
we found listening to adolescents' experiences to be an essential first
step to codesign that facilitated their comfort in offering open, honest
feedback.

2. Representation of youth with multiple minoritized identities is essential.
Inclusivity aided identification of priorities for Flourish and for
gathering realistic and accurate feedback about representation of
intersectional identities within Flourish's content.
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3. Avoiding outing adolescents' LGBTQ+- identities to their parents is critical
and should be paired with procedures for safety management. Our
approach combined engaging parents in consent and discussion of
safety concerns, in keeping with best practices for suicide risk
management (Pettit et al., 2018), with procedures to avoid outing
adolescents' LGBTQ+ identity to their parents by omitting our focus
on LGBTQ+ youth within all study-related materials and discussions
with parents. Future codesign efforts with at-risk LGBTQ+ youth
should navigate parental involvement carefully.

4. Adolescents need options to comfortably communicate about their expe-
riences in groups. Creating persona profiles gave youth the option to
decide how or if they wished to discuss their personal experiences or,
instead, to refer to a fictional character. Flexible approaches such as
this could facilitate comfort for youth to share on their own terms.

5. Engaging LGBTQ+ youth's support systems can shed light on imple-
mentation environments. Parents and LGBTQ+-serving professionals
within this study offered valuable context for how and where
Flourish could be best implemented.

Regarding limitations, this study included a small, purposive sample.
While ideal for codesign with end-users, generalizability to a larger
population of LGBTQ+ youth is limited. Further, youth were assured of
procedures to avoid outing their identities; however, it is possible those
not out to their parents may have opted not to participate, which could
limit the interpretation of findings. Also, parents were aware their child
had experienced OV, and professionals worked predominantly with
LGBTQ+ youth. Their opinions may not be representative of parents
without knowledge of their child's OV experiences and professionals less
experienced in working with LGBTQ+ youth. Other limitations may
exist regarding study design and methods. Though some adolescents
participated in design sessions once and others repeatedly, the study was
not designed to compare their perceptions toward Flourish. Finally,
quantitative evaluation during usability testing was limited to the SUS,
often considered a “quick and dirty” tool (Brooke, 1995). Usability
testing was designed to maximize potential for feedback responsively to
the adolescent study population, two-thirds of whom reported having a
disability. Thus, the SUS was chosen as a brief measure with limited
cognitive burden that has been validated among youth samples and
supplemented by qualitative data collection gathered by an interviewer
experienced in working with youth with varying intellectual abilities.

5. Conclusion

This study's intervention development process, which actively
engaged LGBTQ+ youth through codesign, suggests Flourish is an
acceptable digital suicide prevention intervention for LGBTQ+ youth
who have experienced OV. This process brought to light considerations
that could aid future development of digital interventions for at-risk
LGBTQ+ youth. Next steps will include testing the feasibility and effi-
cacy of Flourish through controlled trials and examining effectiveness
and implementation outcomes within community systems serving
LGBTQ+ youth (e.g., schools, mental healthcare, and crisis networks).
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