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Background: U.S. sexual and gender minority youth experience individual, interpersonal, and structural-
level barriers to HIV prevention and care. Innovative, youth-driven approaches to mobile and electronic
interventions that support use of new biomedical prevention, testing, and treatment options may address
these barriers. Adapting evidence-based interventions for youth must balance core intervention components
with responsiveness to the distinct needs of end-users.

Methods: The UNC/Emory Center for Innovative Technology (iTech) adapts and evaluates technology-
based interventions for youth living with or at risk for HIV. We analyzed formative research (focus groups
and individual usability sessions) across five iTech studies: two apps promoting HIV testing and pre-exposure
prophylaxis (PrEP), one app promoting behavioral risk reduction and PrEP, one PrEP adherence app, and
one mobile-optimized website for increasing viral suppression, with the aim of informing best practices
for technology-based intervention development. Each study presented prototypes of adapted mHealth
interventions to samples of their target end-user population for use and/or evaluation.

Results: One hundred and thirty-eight youth across seven geographically diverse sites provided
feedback during the intervention adaptation process. We found high interest in and acceptability of all five
intervention prototypes. Cross-study themes included: (I) Desire for multiple privacy protections (e.g.,
password, fingerprint) to keep HIV status, sexual identity, and sexual behavior confidential. (II) Strong
but varied preferences for the look and feel of platforms. Imagery should be discrete but representative.
Participants valued customizable platforms and positive themes, motivational language, and humor. Youth
wanted information presented using multiple modalities (e.g., text, video, image) to increase engagement.
(ITI) Youth preferred engagement features and functions consistent with familiar platforms (e.g., Snapchat,
Instagram). Gamification features that resulted in tangible versus virtual rewards were predicted to increase
engagement. Intervention messaging functions were perceived as useful; customization was desired as a
way to control frequency, mode (e.g., SMS, in-app message, push notification), and content. (IV) Youth
voiced varied preferences for platform content including: featuring young role models from the lesbian,
gay, bisexual, transgender, queer and/or questioning (LGBT'Q) community, incorporating mental health
resources, and maintaining a holistic health-focus (not HIV-centric).

Conclusions: We found high acceptability and consistent feedback in youths’ evaluations of these mHealth
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interventions; divergence was most commonly found in preferred content versus features and functions.

Identifying broadly accepted aspects of mHealth interventions for youth supports the feasibility of adaptation

(versus de novo creation) and should guide the focus of future formative research phases. Continued research

is needed to better understand how to balance usability preferences with finite resources for customization.
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Introduction

In the United States, youth aged 13-24 years are
disproportionately affected by HIV, accounting for 21% of
all new HIV diagnoses (1). Young people are less likely to
be aware of their infection compared to adults (2) and are
less likely than adults to use pre-exposure prophylaxis (PrEP)
to prevent HIV (3). Further, youth with HIV are the least
likely of any age group to be linked to care in a timely
manner, to take antiretroviral therapy (ART), and have a
suppressed viral load (4-6). Youth face numerous barriers,
including low sexual health literacy and limited access
to youth-friendly and confidential HIV services, which
contribute to disparities in prevention and care program
effectiveness (6-9). The UNC/Emory Center for Innovative
Technology (iTech) develops and tests technology-based
interventions across the prevention and care continua for
youth at-risk for, or living with, HIV across the United
States with the goal of decreasing the impact of HIV on the
lives of adolescents and young adults (10).

The use of information and communication technologies
for health, or eHealth, is a key means of reaching and
engaging youth in public health interventions. Mobile
health (mHealth) interventions in particular offer highly
accessible and adaptable platforms—including smartphone
applications, mobile-optimized websites, text messaging,
and social media-integrated interventions—for targeting
key barriers to HIV prevention and care service utilization
among youth. Estimates from 2019 show that 96% of
young people aged 18-29 years in the United States
report using smartphones, 90% report using at least one
social media site, and 100% report using the internet (11).
Research has demonstrated the potential impact of mHealth
interventions for youth across the HIV prevention and care
continua, ranging from biomedical prevention to testing
and treatment (12-14).

The impact of mHealth interventions depends on
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successful identification of the health needs of end users and
the ability of the platform, in design and delivery, to address
multi-level barriers that would prevent the intervention
from serving those needs (15). Formative evaluations of
mHealth interventions often precede intervention trials or
implementation to identify user preferences surrounding
platform access, functionality, usability, content, and a
variety of social and behavioral factors that may impact
uptake and sustained use. These formative efforts are
designed to optimize an intervention to a specific group
of users to maximize engagement. By harnessing lessons
learned from formative work across mHealth research, we
can identify consistencies in intervention preferences among
users. We aim to lessen the burden of future formative
investigations and identify cross-population differences,
indicating where targeted formative work may be needed
for intervention tailoring.

We conducted a summative evaluation of formative
research across five iTech-supported studies in the
Adolescent Medicine Trials Network for HIV/AIDS
Interventions (ATN), each of which produced functional
prototypes of mHealth primary and secondary HIV
prevention interventions that were used and evaluated by
sexual and gender minority youth. Our objective was to
create a toolbox for researchers aiming to adapt mHealth
interventions to best serve youth and inform a best practices
model for technology-based intervention development.
Similarities in intervention preferences across studies were
identified, as well as divergence in preferences, where
formative work may still be warranted.

Methods
Study settings

iTech’s formative focus groups and usability sessions
were conducted in Houston, TX, Los Angeles, CA, New
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York City, NY, Philadelphia, PA, Chicago, IL, Tampa,
FL, and Boston, MA. Focus groups for MyChoices (16),
YouTHrive (17), LYNX (18), and TechStep (19) were
conducted at study recruitment venues, usually a community
clinic or health center. P3 (20) conducted individual
usability sessions in a clinic. All focus groups and usability
sessions were conducted in person except for LYNX’s
second round of focus groups, which were conducted by a
project coordinator at the study venue over video chat with
the study team. Participants were compensated for their
time and travel with gift cards or cash and refreshments.

Recruitment, eligibility, and enrollment

Participants were recruited through a variety of strategies
including social media ads, flyers, palm cards, and in-
person recruitment events. Generally, eligibility included
youth ages 15-24 years, living with HIV (YouThrive) or
at-risk for HIV (MyChoices, TechStep, LYNX and P3),
who had regular access to a smartphone. A full listing of
specific eligibility criteria for each study can be found in
Table 1. Participants were consented and enrolled by study
recruitment venue staff in-person at the time of the focus
group or usability session. Following the National Institutes
of Health 2018 Single IRB Policy for Multi-site Research,
the University of North Carolina (UNC) institutional
review board (IRB) approved all study procedures as the
single IRB of record. UNC established institutional reliance
agreements with each collaborating recruitment venue’s
IRB following each institution’s standard review procedures.

Data collection

Data collection occurred between May 2017 and December
2018. Sessions were led by one or two members of each
study team, typically a project manager and/or principal
investigator. Group facilitators were trained in the conduct
of qualitative research methods and focus groups and
typically had substantial experience working with youth.
Participants first completed a brief survey with demographic
and behavioral questions to contextualize the qualitative
data. Then, focus groups and usability sessions were
conducted in private spaces such as a clinic meeting room
or youth center. During focus groups and usability sessions,
participants were shown images from in-development
prototypes via a PowerPoint presentation, provided study
phones with functional prototypes, or could download a test
version of the app or other mHealth intervention to their
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personal devices. All focus groups and usability sessions
followed semi-structured interview guides and were audio
recorded for transcription and analysis. Following the
interview, the facilitator completed a standardized summary
form to detail the number of participants, session length,
major data themes, and notes on any technical issues.

Analysis

All sessions were audio recorded and professionally
transcribed verbatim. Select transcripts from each study
were reviewed for quality control. Analysis was guided
by Braun and Clarke’s thematic analysis framework (21),
which is a systematic process for identifying themes and
patterns related to our overarching research question. First,
a sample of transcripts from each study were reviewed to
identify common words, phrases, sentences, and ideas for
the development of a qualitative codebook. The codebook
focused on similarities and differences within and across
studies and relevant information for adapting subsequent
iterations of this research and future mHealth interventions.
All transcripts were then independently coded by two
members of the iTech Analytic Core in a shared dataset
in Dedoose software using open-coding, axial coding, and
coding of marginal remarks and comparisons. To assess for
intercoder reliability, the two coders double-coded a subset
of transcripts and then met to examine the degree to which
the coding scheme was consistently applied. A third member
of the research team helped resolve inconsistencies across
coders and minor changes were made to the codebook to
capture emergent themes. Once data were coded, excerpts
under specific codes and sub-codes were compiled across all
interviews and themes and patterns related to the specific
research aims were identified.

Results
Participant characteristics

To contextualize the qualitative findings, Zable 2 lists the
sociodemographic characteristics of participants by study
and Table 3 provides information on technology use.

Four main qualitative themes

Four main themes emerged from our qualitative analysis:
(I) there was consistent interest in a range of privacy
and confidentiality features centered around a desire to
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Focus groups

Description of

How the formative

Study name Location . Study inclusion criteria ) ) version was tested
participants intervention .
by participants
LYNX Chicago 4 groups®, Age 15-24; assigned male sex App promoting HIV Participants were
(ATN 140) 18 participants at birth and male-identified; not testing and PrEP shown screenshots
. known to be HIV-infected (self- uptake among MSM and wireframes of
Tampa 4 groups®, -
. report); regular access to a app at initial groups
10 participants, ) .
T smartphone; English proficient; and gave feedback.
2 individual ) s .
interviews self-reported of one or more risk Participants briefly
behaviors for HIV acquisition; used the app prior
one or more episode of anal to participating in a
intercourse with a male partner second focus group
MyChoices Boston 2 groups, Age 15-24; assigned male sex App promoting HIV Participants
(ATN 141) 15 participants at birth and male-identified; not testing and PrEP were shown a
known to be HIV-infected (self- uptake among MSM demonstration of
New York 2 groups,
Git 13 particioants report); regular access to a the app and group
¥ P P smartphone; English proficient; leaders elicited
self-reported of one or more risk feedback on features
behaviors for HIV acquisition; and content
one or more episode of anal
intercourse with a male partner
YouTHrive New York 2 groups, Age 15-24; HIV-positive and Mobile-optimized Participants
(ATN 138) City 13 participants currently on ART medication; website for increasing  were shown a
. self-report missed doses in the viral suppression demonstration of the
Chicago 2 groups, . o .
11 participants past month; a patient at one of among youth living website and group
P P the participating study clinics; with HIV leaders elicited
Houston 2 groups, English proficient feedback on features
10 participants and content
P3 Boston Individual usability = Age 16-24; self-reported HIV- App supporting Participants used an
(ATN 142) testing with negative; assigned male sex at MSM and TGW PrEP app prototype 1-on-
7 participants birth; self-identify as MSM or adherence 1 with study staff
TGW English proficient; famili fi k
Chicago Individual usability G Ing ish pro |C|.en ; .aml iar and gave feedbac
) . with using an Android or iOS on features, content,
testing with . L
5 particioants smartphone; PrEP experienced and usability
P P or interest in taking PrEP
TechStep Philadelphia 1 group, Age 15-24; self-identify as App or text messages  Participants were
(ATN 160) 5 participants trans feminine, trans masculine promoting behavioral shown screenshots of
New York 2 groups, or gender non-conforming; risk reduction and the app or the library
Git 11 particioants sex, past year; self-report HIV PrEP uptake among of text messages and
y P P negative; have a smartphone; trans youth gave feedback on
Los Angeles 2 groups, English proficient content and features
11 participants
Houston 2 groups,

7 participants

ART, antiretroviral therapy; HIV, human immunodeficiency virus; MSM, men who have sex with men; PrEP, pre-exposure prophylaxis; TGW,
transgender women.

avoid stigma; (II) there were significant preferences and
sensitivities around the look and feel of interventions in
terms of the diversity and identity of the users; (III) across
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interventions and populations, youth recommended a
variety of platform engagement features; and (IV) there
were a wide range of content suggestions, which varied by
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Characteristic Category LYNX, MyChoices, YouTHrive, P3, TechStep,
n [%] n [%] n [%] n [%] n [%]
Total N - 30 28 34 12 34
Age, years Mean [range] 20 [15-24] 20 [16-24] 20 [15-24] 21 [17-23] 21 [17-24]
Race (not mutually Asian 4[13] 3 [11] 0 18] 2 [6]
exclusive) Black or African American 13 [43] 11 [39] 26 [76] 5 [42] 11[32]
White 6 [20] 14 [50] 1[3] 5[42] 19 [56]
Other 6 [20] 3[11] 8 [24] 2[16] 9 [26]
Don’t know/prefer not to answer/ 11[3] 27 11[3] 0 0
missing
Hispanic/Latino Yes 13 [43] 7 [25] 11 [32] 4 [33] 14 [41]
No 17 [57] 20 [71] 22 [65] 8[67] 18 [53]
Prefer not to answer/missing 0 11[4] 1[3] 0 2 [6]
Sex at birth Male 30 [100] 28 [100] 26 [76] 12 [100] 9 [26]
Female 0 - 8 [24] - 25 [74]
Gender identity Male 29 [97] 28 [100] 23 [68] 10 [83] 2 [6]
Female 0 - 8 [24] 0 5[15]
Trans female/trans woman 0 - 2 [6] 18] 4[12]
Trans male/trans man 0 - 0 - 12 [35]
Genderqueer/gender nonconforming 0 - 1[3] 11[8] 8 [24]
Agender - - - - 1[3]
Other 1[3] - - 0 2 [6]
HIV status - Negative Negative Positive Negative Negative
Highest level of Less than high school 7 [23] 4[14] 10 [29] 11[8] 4 [11]
education High school or GED 11 [37] 8[29] 12 [35] 2[17] 5[15]
Some college or technical school 8 [27] 13 [46] 9 [26] 6 [50] 20 [59]
Finished college/tech school or more 4[13] 3[11] 3 9] 3 [25] 412]
Missing 0 0 0 0 1[3]

Empty cells indicate category not relevant due to inclusion criteria. GED, General Educational Development.

the intervention’s target population.

Protect our privacy and help us avoid stigma

Stigma related to keeping HIV status, sexual identity, and
sexual behavior confidential was consistently discussed.
Many participants were sensitive to any mention of HIV/
AIDS or related terminology, even within the password-
protected interventions. Some youth living with HIV
preferred when interventions focused more holistically
on health to alleviate stigma and confidentiality concerns,
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and minimize the psychological burden of being reminded
about HIV.

“I think maybe a bit of thought should go into the privacy
concern of a notification ... I just wonder if there’s a notification
that pops up: ‘take PrEP right now’ and if someone picks up your
phone and sees that—maybe there needs to be a different type of
setting given.” (P3)

“I mean 1 just feel like the final, the goal of the website for the
creators and stuff should definitely be like just to make sure thar it
makes young people who have HIV feel like everybody else because
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Table 3 Participant technology use
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Technplogy use Answer options LYNX, MyChoices, YouTHrive, P3, TechStep,
domain n [%] n [%] n [%] n [%] n [%]
Total N - 30 28 34 12 34
How usually access Mobile phone 30 [100] 28 [100] 34 [100] 11 [97] 34 [100]
:):Zr:;f/gc’t mutually et 9[30] 9[32] 11[32] 4133] 5[15]
Laptop computer 18 [60] 19 [68] 19 [56] 9 [75] 24 [71]
Desktop computer 12 [40] 2[7] 8 [24] 4 [33] 2 [6]
Operating system Apple 20 [67] 19 [68] 20 [59] 8 [67] 19 [56]
Android 10 [33] 9[32] 14 [41] 2[17] 12 [35]
Other 0 0 0 - 31[9]
Missing 0 0 0 2 [17] -
Mobile phone service Prepaid account 21[7] 11[4] 4[12] 18] 31[9]
Phone contract 20 [67] 14 [50] 25[74] 5[42] 13 [38]
Shared plan 3[10] 7 [25] 31[9] 5 [42] 15 [44]
Personal plan 4[13] 6 [21] - - -
None of the above 1[3] 0 - - 2 [6]
Don’t know/prefer not to answer 0 - 2 [6] 11[8] 11[3]
Phone temporarily Never 14 [47] 18 [64] 20 [59] 7 [58] 18 [53]
g:::’y”:;cm nthe  Hnce 6 [20] 6 [21] 5[15] 2[17] 7 21]
Twice 6 [20] 3[11] 7 [21] 0 5[15]
3-5 times 3 [10] 1[4] 2 [6] 2 [17] 2[6]
More than 5 times 1[3] 0 0 0 1[3]
Prefer not to answer/missing 0 - 0 18] 1[3]
Empty cells indicate answer option not provided.
1 think like that’s what we all want to feel.” (YouTHrive) (MyChoices)

Youth suggested multiple privacy protections on
intervention technologies, while also trying to balance
ease of access. There was strong support for use of a
PIN, password, or touch ID (fingerprint) for entering
platforms. Logging in through other platforms (e.g.,
Facebook, Twitter) was generally not accepted. Auto log-
out functionality was desired, although timing preference
varied from “immediately” to 24 hours. In-app interactions,
messaging, and reminders should be discrete and allow for
privacy protections.

“Like instead of the log in and log off, [the app] should just
always ask [for a passcode] every time you go into the app, and
then 1 would feel comfortable. Because I wouldn’t feel comfortable
of that if I bave to manually remember to log off or quit the app.”

© mHealth. All rights reserved.

“It’s kind of like in its own little thing if you don’t add the
social media to it, like it kind of still makes you feel like you have
your own personal privacy.” (LYNX)

Participants had mixed perspectives about whether users
should be allowed to post identifying photos, share personal
contact information, or individually message others within
the intervention. Allowing this freedom raised concerns
about misuse of the platform (e.g., for hooking up) and
privacy, while restricting it raised concerns about limiting
social support and further isolating users.

“Well I understand all the—I guess restrictions as far as the
messaging and stuff. But I think living with HIV it makes people
feel like you just said it makes them feel alone and it already
makes you feel in a way—it kind of makes you feel closed off from
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the world already. So, I don’t think that all the restrictions and
stuff is going to make people feel free.” (YouTHrive)

“I like the idea [of the social component of the app] because it
kind of builds this community around PrEP when right now I feel
like it's kind of like this, secluded, not a lot of people either know
about it or there’s kind of like a stigma bebind it.” (P3)

Respect and reflect our diversity and identity
Participants across multiple studies valued the ability to
customize the look and feel of the platforms, allowing users
the ability to change platform themes and colors. A number
of youth endorsed features such as avatars, which were
seen as a way to personalize the platform while remaining
anonymous. Youth emphasized that imagery should be
representative of individuals and communities, while still
being discrete (e.g., not using gay or transgender icons or
colors).

“It’s just like when you log on to something and you don’t see
anything representative of you, you’re going to automatically be
like, this is probably just—this site is not for me. If you want to
get more diverse type groups of people, you want to kind of make
it more different than that.” (YouTHrive)

“I have friends who are not very politically correct. And if they
saw me opening a rainbow app, they would like laugh at me. Like
they’re fully accepting but they’ll just be like, ‘that’s really cliché’
which might mean I may not want to open the app in my own
comfort space and whatnot.” (MyChoices)

Youth consistently emphasized the importance of
positivity, motivational language and themes, and humor.
Further, language on the platform should be inclusive
and accessible to all users, with sensitivity toward not
perpetuating stigma, avoiding academic jargon, and
respecting the sexual and gender identity of end users.

“I think the only thing I'd add for you to make it more
appealing to millennial or younger audiences is the—like the light
quirkiness. Like the reminder responses. Not super gamey but a
little flavor and personality is what I see as most useful. But not
overdoing it. That’s how you turn me away.” (MyChoices)

“[HJow far can you keep saying ‘trans’? Some people might not
agree with [that] point of view. So, we should include everybody
else, that’s why we should take the ‘trans’ off ... A trans woman
like me like one point, was like, ‘I'm not trans, I'm a girl’.”
(TechStep)

Across studies, participants preferred information
presented via multiple modalities (e.g., videos, images,
tables, and interactive activities) over text-heavy sections.
Youth requested more visuals in several parts of the
interventions, including substituting videos for text
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where possible, and providing image-based overviews of
intervention features.

“A video would be helpful because I know there are some people
out there that would see all of the writing about PrEP and be
like, ‘I don’t want to read all of that’.” (MyChoices)

“You need to make it more visual. The information is
wonderful. It really is, it just—it needs to be more visual. It needs
to draw me in ...” (YouTHrive)

“A walk through or swipe through tutorial when you first log
in with the different things like arrows pointing toward you.”
(TechStep)

Allow us to engage in multiple ways

Youth preferred engagement features and functions that
were consistent with applications and other web-based
platforms they use regularly (e.g., Twitter, Facebook,
Instagram).

“Would these reminders be integrated with my Apple
calendar? ... I think if I'd have to go into the app to see that
kind of thing, then I'd probably forget about it even then, unless
it either comes up as a push notification a while back or it is
integrated into my calendar.” (MyChoices)

“I imagine that would also look a lot like the code that’s used in
the Twitter notifications whenever somebody likes multiple things.
It just tells you like they like this many tweets and then they allow
you to like look into it.” (TechStep)

Most youth appreciated a range of gamification features
to increase engagement, particularly those that resulted in
tangible rewards instead of virtual rewards—e.g., Amazon
gift card vs. an in-app badge. However, there was support
for the badge system in the LYNX app which used humor
as its basis. Several youths explained that reward and
gamification features were not necessary for a health-related
app. Older youth in particular thought that “gamifying
health” would not increase platform engagement, but
highlighted that preferences may vary by user age and
motivations for intervention use.

“If there was maybe some sort of real points or something that
you could get like discounts or something like in the real world—
like [an] Amazon gift card or something. I know that’s probably
not realistic, but I'm very goal oriented with that kind of stuff so
that would get me engaged.” (P3)

“I think it’s a good idea to have badges. I think everyone
likes a reward system, a way to like feel like you’re doing a good
job ... that’s going to make you want to work barder and most
importantly it’s going to make you want to come back to earn

more badges.” (LYNX)

“DIm more concerned about the content. I don’t care about the
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points. I want to know whether this rash is gonna go away, that’s
all Pm thinking about.” (YouT'Hrive)

Participants strongly desired the ability to customize
or personalize intervention engagement features (e.g.,
intervention messaging, medication reminders, profile
images, app color scheme). In regard to intervention
messaging and reminder functions in particular, suggestions
included providing the capacity to control the frequency
(i-e., daily, weekly, monthly), modality (i.e., text, email, push
notification), and content of messages.

“I don’t know if the app might be able to make smarter
choices ... I'm having lunch usually between 12 and two each day.
So, could you remind during that time and Ill finally tell you
once [I've] taken [my PrEP]. I wonder if this just can be a more
customized app.” (P3)

“I think you should be able to set [testing reminders] almost
like how you could set a reminder on your phone on like your
regular calendar ... where you can set it personally to your own
schedule better than baving like a regular standard thing that
the app generates kind of reads itself because the app doesn’t really
know your schedule and your lifestyle.” (LYNX)

Some youth emphasized the importance of flexibility for
in-app interactions (e.g., being able to write out a response
message versus clicking an emoji response to a post) and
liked the option of interacting with a professional (e.g.,
study staff member or clinician) through the intervention
for timely provision of resources or support.

“I like how that it asks me bow I wm feeling today, you know.
That belps a lot rather than just asking me, ‘Hey, you took your
meds?’ Okay, that’s cool, and just like—that helps.” (You'IHrive)

“I like the question. The ability to ask a question to a
bealth professional. That’s a really, really invaluable feature.”
(MyChoices)

“It’ll be good for me because if I miss a dose or, and I'm like
freaking out, let’s say, I bave unprotected sex. And I'm like, I'm
not sure what the person I just slept with status is and I forgot to
take my PrEP that day. And you’re not available to take a STI
or HIV test automatically—it’s good to have somebody talk to you
through it, calm me down, make sure everything’s okay.” (P3)

Expand available content and resources

Youth across studies stressed the importance of featuring
young role models from the lesbian, gay, bisexual and
transgender (LGBT) community, potentially including
profiles of people graduating college, successfully living
with HIV, racial and ethnic minority LGBT community
members, individuals representing diverse gender identities,
and trans or queer artists and celebrities. Further, youth

© mHealth. All rights reserved.
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suggested providing users with a space to share stories
and experiences. Lastly, participants suggested adding
information about activism opportunities within the
intervention that would allow them to engage with their
communities in-person.

“Maybe have like prominent people in the LGBT community
that most 22-year-olds with HIV would know and have them
bave a profile—post them baving kids graduating college, doing
things that will motivate us and things that will make us feel like
everybody else.” (You'THrive)

“What 1 immediately thought when I saw these pages was
like, ob, yeab, a lot of health materials ... I feel like what’s really
missing so far from the app is any sort of, like interaction or
representation of the spirit of the community that this app is
serving.” (MyChoices)

“[More information on] local community orgs because, I am
beavily involved in the trans community on my campus. But I'm
just like catching glimpses of it off campus.” (TechStep)

Many youths wanted intervention content to focus on
health more broadly as opposed to only HIV-, HIV risk-,
and PrEP-centric content. Suggestions included providing
content on healthy relationships, navigating stigma, and
seeking healthcare services. Further, there was a consistent
desire expressed for more mental health resources (e.g.,
dealing with depression, suicidality) via these interventions.
In addition, youth requested more content about how to
talk to partners about PrEP and trans youth requested
information on transitioning to adult care and how PrEP
may interact with gender affirming hormone therapy.

“If you are going to add anything else, add the mental bealth
services. I mean I know me personally I suffer with some personal
mental health issues. And I think it’s more prevalent in the gay
community and stuff than there is in the other communities.”
(LYNX)

“Dealing with HIV when you are a student in school ... and
depression and anxiety, and what is it like to be a young person
with chronic illness dating and disclosure when living with HIV.”
(YouTHrive)

“I think it would be very belpful, if y’all bad a transitioning
topic, because I’ve had the bardest time transitioning from peds to
adult bealth care.” (TechStep)

Maps identifying the locations of youth- and lesbian, gay,
bisexual, transgender, queer and/or questioning (LGBTQ)-
friendly services were a well-received intervention resource.
Youth recommended expanding this feature to include a
review system where other users could rate services they
utilized and allowing more interaction with healthcare
providers to facilitate service utilization tracking.
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“Part of me would want a review system in that in case there is
a place that’s like really bad or that treated someone really poorly ...
like wasn’t very empathetic to someone who got service there or
navigated, for example, gender deviance or their race very—if
that wasn’t bandled well, I would want to know so I don’t go to
that place and experience similar treatment.” (MyChoices)

“I feel like there should be a way for like maybe the bealthcare
provider, or like when you go get tested or whatever, they can like
put your information maybe into the app so they can kind of like

 r»

say, ‘Hey, at this date in this time, you got tested at this place’.
(LYNX)

Discussion

We conducted a cross-cutting analysis of formative
research across five samples of sexual and gender minority
youth living with or at-risk for HIV, with the objective
of informing research aimed at adapting mHealth
interventions to best serve youth and inform a best practices
model for technology-based intervention development.
Similar preferences observed across studies should be
incorporated into future iterations of mHealth interventions
serving gender and sexual minority youth. This research
guiding the rapid construction and adaptation of HIV-
focused mHealth interventions for youth is particularly
well-timed given an increasing technological capacity to
individualize and deliver health interventions (22).

We found consistent feedback regarding intervention
privacy protections and customization capabilities. Across
studies, participants agreed that interventions should
present content and imagery that is inclusive and discrete,
and highlighted the importance of the interventions
having a positive tone and incorporating accessible (i.e.,
non-academic) language. Participants also agreed that
engagement features and functions should be consistent
with familiar platforms (e.g., Instagram). Participants
voiced varied preferences regarding the look and feel of
interventions, but consistently highlighted the need for
customization in these areas.

While this sample of sexual and gender minority youth
appreciated—to varying degrees—gamification features and
rewards, there were contrasting perspectives on whether
gamification features would increase engagement in the
intervention and impact health behavior. While gamification
features have been shown to increase engagement in
various types of non-health specific online programs (23),
this finding is consistent with a review of gamification and
adherence to web-based mental health interventions, which
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found no evidence that gamification features improved
adherence to intervention programs (24).

Youth had a range of content suggestions, including
featuring young, successful role models (e.g., LGBT and
minority representation, profiles of successful college
graduates, and youth living with HIV or on PrEP); providing
a space to share stories; increasing mental health resources;
and maintaining a holistic focus on health and relationships.
Interest in mental health resources is likely particularly
relevant for sexual and gender minority youth, who
experience mental health challenges at a significantly higher
rate than their cisgender and heterosexual peers (25-27).
Among youth living with HIV, disparate psychiatric
symptomology can negatively impact HIV treatment
outcomes (28-30). Depression, for example, has been shown
to negatively impact ART adherence (29,30). Therefore,
HIV-focused mHealth platforms serving youth may benefit
from the integration of mental health resources.

The range of engagement feature preferences and
content suggestions observed in this research suggest that
further market segmentation (e.g., youth <18, trans youth,
etc.) may be needed to best serve the diverse needs of sexual
and gender minority youth with respect to the development
of HIV prevention and care interventions (31). Further,
cross-population differences in preferences indicate where
targeted formative work is needed for intervention tailoring
within specific population segments. Lastly, while mobile
technology has been shown to be an effective means of
reaching and engaging youth in health interventions, it is
important to note the potential limitations of this approach,
including challenges related to access and usability, adequate
patient monitoring, and confidentiality (32).

There were several limitations of this cross-study
evaluation of formative work. First, participants viewed
interventions in various stages of development from early
prototypes to fully functional models, and for brief amounts
of time prior to critiquing them. Longer-term use of fully-
developed versions of the interventions may have yielded
critiques that were more informed and would more closely
reflect an actual participant’s experience. Further, qualitative
research by design provides in-depth information from
smaller sample sizes and is thus not generalizable in the
same way as quantitative data. While not necessarily
representative, we are confident that our sample of 138
sexual and gender minority youth captures both depth
and diversity of perspective by looking across five samples
from seven geographically distinct recruitment cities and
participants of varying sexual and gender identities and
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HIV statuses. Lastly, our sample may be biased toward
individuals who are more likely to be engaged in clinical
services and thus not necessarily representative of youth
who do not access prevention services and youth living
with HIV who are undiagnosed or out of care. Further
research is needed to understand the broad applicability of
engagement preferences.

Conclusions

This research reveals challenges in finding engagement
features and content that appeal to youth across a wide age
range (15-24 years) and with unique health needs. However,
several key consistencies in feature preferences identified
across studies should serve to inform a core set of best
practices for the development of mobile HIV prevention
and care interventions for youth. Strategic customization
could accommodate variations in visual, function, and
feature preferences for future adaptations. However,
continued research is needed to optimize intervention
customization capabilities to satisfy end users while
considering feasibility and minimizing development costs.
Further, research on preferences for intervention content
among specific segments of youth (e.g., youth <18, trans
youth, etc.) via youth advisory board feedback or additional
formative research will be needed to adapt interventions
to best serve end-users. Finally, research is needed to
ultimately determine whether preferences correlate with
increased engagement and whether that engagement
ultimately impacts health outcomes among youth.
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