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Abstract

Background: In Alabama, the undiagnosed HIV rate is over 20%; youth and young adults, particularly those who identify as
sexual and gender minority individuals, are at elevated risk for HIV acquisition and are the only demographic group in the United
States with rising rates of new infections. Adolescence is a period marked by exploration, risk taking, and learning, making
comprehensive sexua health education ahigh-priority prevention strategy for HIV and sexually transmitted infections. However,
in Alabama, school-based sexual health and HIV prevention education is strictly regulated and does not address the unique needs
of sexual and gender minority teenagers.

Objective: To understand knowledge gaps related to sexua health, HIV prevention, and pre-exposure prophylaxis (PrEP), we
conducted the Alabama Youth Survey with individuals aged 14-17 years. In the survey, we also evaluated young sexual and
gender minority individuals' preferences related to prevention modalities and trusted sources of health information.

Methods: Between September 2023 and March 2024, we conducted a web-based survey with 14- to 17-year-olds who are
assigned male at birth, are sexually attracted to male youth, and lived in Alabama. Half of the study’s participants were recruited
through community partners, the Magic City Acceptance Academy and Magic City Acceptance Center. The other half were
recruited on the web via social media. A 7-step fraud and bot detection protocol was implemented and applied to web-based
recruitment to reduce the likelihood of collecting false information. Once data are ready, we will compute frequencies for each
measure and construct summary scores of scales, such as HIV and PrEP knowledge, to determine internal consistency. Using
multivariable logistic regression, we will examine associations between personal characteristics of survey respondents and key
constructs using SPSS 29 (IBM Corp) or SAS 9.4 (SAS Ingtitute).

Results: Analysesare ongoing (N=206) and will conclude in June 2025. Preliminary results include a sample mean age of 16.21
(SD 0.88) years, about aquarter identified astransgender or gender nonconforming, with 6% stating their gender as atransgender
woman. A total of 30% self-reported their race as African American or Black; 12% were Hispanic or Latinx. More than half
reported being sexualy activein the past 6 months. Primary dataanalyseswill be completed in mid-2025. If findingsare promising,
results will be used as preliminary datato support the development of an intervention to address knowledge gaps and prevention
preferences.

Conclusions: If the study is successful, it will yield information on HIV knowledge, PrEP awareness, PrEP preferences, and
related outcomes among sexual and gender minority teenagersin Alabama, an underserved, hard-to-reach, but also high-priority
population for public health efforts to Ending the HIV Epidemic.
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Introduction

Background

In Alabama, the undiagnosed HIV rateis over 20%; youth and
young adults, particularly those who identify as sexua and
gender minority individuals, are at elevated risk for HIV
acquisition and are the only demographic group in the United
States with rising rates of new infections[1,2]. Adolescenceis
a period marked by exploration, risk taking, and learning [3],
making comprehensive sexual health education, typically
delivered in school systems, ahigh-priority prevention strategy
for HIV and sexually transmitted infections [4,5]. However, in
Alabama, school-based sexual health education is strictly
regulated [6]; school-based sexual health education must adopt
an abstinence orientation, and HIV prevention is typically
discussed within the context of heterosexual marriage [7,8]. In
response to these structural limitations, community-based
organizations have devel oped their own sexual health and HIV
prevention education programs [9]. However, their content is
typically delivered inconsistently, relies on funding availability,
and is offered only to youth engaged in services. In 2019,
pre-exposure prophylaxis (PrEP) was established as safe and
effective in preventing HIV among adol escent-aged men who
have sex with men (MSM), and the US Food and Drug
Administration approved PrEP for individual sweighing at | east
77 pounds (~34.9 kg), thereby making it available to adolescents
[10,11]. Nevertheless, prescribing PrEP to adol escents remains
under ideal levels [12]. Potentially, due to the lack of
comprehensive HIV prevention and sexual health education in
Alabamaschools, there are high rates of HIV among sexual and
gender minority youth and low rates of PrEP uptake. Thisleads
to unanswered questions about what adolescents know or do
not know about HIV and sexually transmitted infections (STIs)
and about characteristics of their psychosocial profile, which
may influence the acceptance of PrEP. Furthermore, new PrEP
modalities are being devel oped, and clinicians and researchers
alike are interested in learning about what PrEP options may
be more acceptabl e to adolescents.

While the National Institutes of Health-funded Adolescent
Medicine TrialsNetwork for HIV/AIDS Interventionsand HIV
Prevention Trials Network have supported studies that assess
PrEP preferences among sexual and gender minority adolescents
and young adults [13,14], the age range usually begins at 15 or
16 years, with few studies enrolling as young as 14 years, even
though sexua debut is thought to be younger in MSM as
compared to the public [15]. There aso continues to be aneed
to examine PrEP preferences of sexual and gender minority
adolescentsin the southern United States, where stigmarelated
to HIV, sexua orientation, and gender identity is high and
resources are limited [16,17]. Some research on adolescent
knowledge and preferences related to HIV prevention has been
conducted in the region [18,19]; however, studies more often
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occur with adolescents support persons, including guardians
and providers, rather than the adol escents themsel ves and occur
in clinical settings. Web-based surveys offer adolescents a
comfortable and confidential way to share their essential
opinions without feeling judged, especially since they heavily
rely on digital technologies to build their social networks,
receive social support, and obtain health information [5,20-22].
Engaging sexual and gender minority adolescents in research
to understand their HIV and STI prevention is critical to
reducing rates of HIV transmission but is challenging to do,
making this protocol a high public health priority project.

Whileincreasing PrEP uptake among young sexua and gender
minorities is urgently warranted [23], and federal and local
agencies are supporting behavioral interventions to reach this
group [24], adolescent sexual and gender minority individuals
will not engagein HIV biomedical prevention if (1) they do not
know about PrEP, (2) PrEP options are not acceptable for their
developmental period, or (3) they do not understand their risk
[25-27]. There is an unmet need to deliver tailored HIV
prevention for diverse sexual and gender minority youth, built
upon adolescents’ existing knowledge and preferences[28,29].
To understand existing knowledge gaps and specifically address
them viaintervention, we conducted the Alabama Youth Survey
to evaluate 14- to 17-year-old sexual and gender minority
individuals preferences and knowledge related to HIV
prevention, PrER, and STIs. The aim of this study was to
elucidate knowledge, beliefs, and preferences related to HIV
and ST prevention from sexual and gender minority adolescents
in Alabama through a web-based survey to inform future
intervention development. Because this study is exploratory,
no hypotheses are proposed.

Objectives

In this study, we aim to elucidate knowledge, beliefs, and
preferences related to HIV and ST knowledge and prevention
among sexual and gender minority adolescents in Alabama
through a web-based survey to inform future intervention
development. If this study yields informative results, we will
develop or adapt digital health intervention modules [30,31], a
preferred and effective modality for reaching youth to address
PrEP uptake whileconsidering preferences and levels of
knowledge.

Methods

Ethical Considerations

All study materialsand procedures were reviewed and approved
by the University of Alabama at Birmingham Institutional
Review Board (IRB; IRB-300009255) and the Florida State
University IRB (STUDY00003480). Informed assent was
collected digitally from al study participants before data
collection. Potential participants were informed of the purpose
of the survey and anonymity, confidentiality, and voluntary
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principles before responding. We received parental waivers
from both reviewing IRBs due to the precarious situation of
many sexual and gender minority youth in Alabama. Still, an
information sheet for parents was made available. Participation
in the study was voluntary. Study data have been deidentified
and stored on a secure server. Study participants received an
incentive of aUS $35 digital gift card.

Eligibility Criteria

All potentia participants completed a web-based screening
survey viaQualtricsto verify their eigibility. To be eligible for
the study, potential participants must have been 14-17 years
old, assigned male at birth, report sexual attraction to men, and

live in Alabama. MSM, transgender women, and genderqueer
individualswere eligibleif they met the af orementioned criteria.

Recruitment

We partnered with threelocal agenciesfor thisstudy. TheMagic
City Acceptance Academy isthe only trauma-informed charter
school for LGBTQIA+ (lesbian, gay, bisexual, transgender,
intersex, queer/questioning, asexual) individualsinthe US Deep
South. Magic City Acceptance Academy recruitment was
supplemented by recruitment from the Magic City Acceptance
Center [32,33]. While both agencies areindependent, they have
ties to leadership and are connected to Birmingham AIDS
Outreach [8,34]. About half of our sample was recruited in
person from these sites. The other half wasrecruited on theweb
viasocial mediathrough targeted advertisements on Facebook,
Instagram, and Snapchat. Adolescents could access the survey
via QR codeslinked to an eligibility screener. Eligible
individual swere automatically redirected to the Alabama Youth
Survey.

Bot Detection and Data Protection

Fraudulent data and fake responses are commonplace in
web-based surveys, especialy when a monetary incentive is
provided. Examples of data fraud include bad actors, such as
eigible individuals who submit surveys multiple times for
multiple incentives, indligible individuals who lie to meset
eigibility criteria, and programmed bots. Since half of our
sample was recruited on the web, we used extensive screening
protocols, including (1) requiring the answering of
youth-focused qualitative questionsthat require atyped response
that would indicate residence, such as “What's your favorite
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local restaurant?’ and “What's your favorite television show?’
during screening [15]; (2) embedding multiple reCAPTCHAS
throughout with review of Qualtrics bot detection; (3) requiring
aUS-based | P address; (4) locking surveysto disallow multiple
submissions from the same | P address or device; (5) requiring
all eligible respondents to provide an in-state phone number,
which was then pinged for SMS text messaging verification
before sharing the survey link—while many people have
out-of-state area codes, this is much less likely for 14- to
17-year-old adolescents; (6) checking that al linked surveys
were completed sequentially; and (7) using Zoom (Zoom Video
Communications)—based verification audits when data seemed
suspicious. Suspiciousactivities or indicatorsincluded but were
not limited to submitting more than two surveys back to back,
surveys received from the same small town in Alabama, and
using an AOL or Yahoo (Yahoo Inc) email address. We aso
changed the survey linksweekly to avoid improper circulation.
These procedureswere completed for all participantswho were
recruited on the web to ensure data integrity.

Adolescent Youth Survey

The Adolescent Youth Survey was devel oped and implemented
following the CHERRIES (Checklist for Reporting Results of
Internet E-Surveys) checklist [35]. The web-based survey was
programmed in Qualtrics to collect data on HIV knowledge,
perceived HIV risk, actua HIV risk, PrEP knowledge,
preferences related to PrEP modalities, stigmas, and
characteristics that are known to be related to HIV prevention
among sexual and gender minority individuals. Some constructs
were explicitly devel oped for this study, such as PrEP modality
preference, while in other cases, we used validated scales. The
measures are shown in Table 1 below. The question order was
not randomized. Questions were adaptive, and questions that
were not applicable were not presented. For example, if a
participant was not sexualy active, questions about using
protection during sexual intercourse were not presented.
Respondentswere allowed to go “back” in the survey. However,
they could not adjust their responses after pressing the fina
submit. We aimed to recruit 200 participants and were able to
recruit atotal of 206 participants between September 2023 and
March 2024 viaa convenience sampl e that was shared by those
recruited via the Magic City Acceptance Academy, the Magic
City Acceptance Center, and the web.
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Table 1. Measures collected
Construct Description or examples Questions, n
Demographics Age, gender, sex, race, ethnicity, sexua orientation, residencein Alabama, parental 10

education, and income

HIV risk and prevention

Sexually active [36,37], injectable substance use, on PrEP?, and previous STI b 10

diagnosis [38]

HIV knowledge HIV-KQ-18°[39] 18
STI knowledge STI Knowledge Scale [40] 27
Medication experience and preferences Oral pills, shots, suppositories, patches, etc 13
PreP familiarity Seen commercials, types of PrEP, and PrEP brands 6

PrEP avareness PrEP-COLY Scale [41] 10
PrEP preferences PrEP modalities, PrEP delivery locations, etc 20
Trusted sources Types of information sources and people 24
Stigma IHP-R®[42] and Everyday Discrimination Scale [43] 14
Depression PHQ-8" [44] 8

Resilience MOS Social Support Survey [45], GSEY [46] 29

8PrEP: pre-exposure prophylaxis.

bsTI: sexually transmitted infection.

CHIV-KQ-18: HIV knowledge questionnaire.
9PrEP-COL : PrEP Columbia Scale

®IHP-R: Revised Internalized Homophobia Scale.
fPHQ-8: Personal Health Questionnaire Depression Scale.
9GSE: General Self-Efficacy Scale.

Pilot Testing

Study team members aged 20-24 years pilot-tested the survey
multiple times to assessits completion time. It was determined
to be about 20-25 minutes, depending on how slowly one reads
the questions and the time to consider response options. We
then pilot-tested the survey with the first 10 respondents and
found similar completion metrics, with no complaints or
concerns reported.

Data Storage and Analysis

Encrypted data are saved on a Florida State University server
with password protection. The database and associated data
structures were developed before survey distribution and were
not adjusted during the protocol. We asked participants to
voluntarily provide emails and cell phone numbersto facilitate
the provision of incentives. These persona data were only
known to the incentive processors and were kept separate from
survey responses. During data collection, we examined data
quality weekly (eg, missing data, assessment of distributional
assumptions, and identification of outliers) and will do so before
statistical analysisis conducted. Asapilot study, missing scale
datawill not be estimated. Once data are ready, we will compute
frequencies for each measure and for each scale to assess
variability and internal reliability. We will construct summary
scoresof scales, such asHIV and PrEP knowledge, to determine
if these have adequate internal consistency (Cronbach a=0.70)
[47]. Using multivariable logistic regression, we will examine
associations between the personal characteristics of survey
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respondents and key constructs. We will use SPSS 29 (IBM
Corp) or SAS 9.4 (SAS Institute) for quantitative analyses.

Results

While this study was approved in 2021, data collection began
in September 2023 and concluded in March 2024. Since the
survey was open, the system could not record the number of
uniquevisitors; thus, aformal response rate cannot be cal cul ated.
Dataanalysisisunderway and will concludein June 2025. The
sampleincluded 206 participants aged 14-17 yearswith amean
age of 16.21 (SD 0.88) years, about a quarter identified as
transgender or gender nonconforming, with 6% explicitly stating
their gender as a transgender woman. A total of 30%
self-reported their race as African American or Black; 12%
were Hispanic or Latinx. About half of them reported being
sexually active in the past 6 months.

Discussion

Principal Findings

In this study, we aim to elucidate knowledge, beliefs, and
preferences related to HIV and ST prevention among sexual
and gender minority adolescents in Alabama through a
web-based survey to inform future intervention devel opment.
If this study yields informative results, data could inform the
adaptation or creation of a sexual health and HIV prevention
intervention for sexual and gender minority adolescents who
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live in southern states, where school-based sexual health
education may be unavailable or strictly limited.

While hypotheses were not proposed, based on preliminary
analyses and the extant literature, we anticipate finding low
levels of knowledge and high levels of poor mental health
outcomes. Little is known about PrEP modality preference in
this population, so we cannot anticipate findings related to this
topic. Findings will provide intervention targets (eg, PrEP
education) and the needed dose; very low knowledge will
necessitate more significant emphasis on PrEP education. When
recruiting on the web, we encountered an enormous amount of
fraud and ultimately needed to implement SM S text messaging
verification, wherein eligible participantswould only be routed
to the survey after their unique phone number, with in-state area
code, was verified. Even after verification, since Google phone
numbers can be created, we audited suspicious submissions,
such as surveysthat were compl eted too quickly. A total of 10%
of web-recruited submissionswere audited viaaZoom call with
atrained study coordinator. The web-based survey and fraud
detection strategies were feasible; however, completing this
survey with data protection and scientific integrity was much
more costly and time-intensive than expected. For future
web-based survey studies, we recommend implementing SMS
text messaging verification at study onset with a random audit
of 20% of records. Auditsshould include avideo call (preferred)
or avoice call (acceptable). Email verification, while simple,
was not reliable, likely due to the ease of creating email
accounts.

As noted in the Introduction, little is known about 14- to
17-year-olds' knowledge, beliefs, and preferences related to
HIV and STI prevention in the United States; thus, comparison
to other studiesis challenging. Recent research on these topics
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has been conducted in global settings with mixed findings
[48-50]. A unique feature of our survey study isthe assessment
of PrEP modality preference, including options currently in
clinical trials or may be available outside of the United States.
Findings on modality preference have the potential to inform
clinical care and how providers offer PrEP to sexual and gender
minority adolescents.

Whilethe study team was meticul ousin bot detection and other
fraud measures, some participants did not receive face-to-face
interaction, and thus, those recruited on the web may be different
from participants recruited from our local community partners.
Second, the study may be susceptible to desirability bias,
especialy from participants recruited via in-person venues.
While our sample is large for sexual and gender minority
adolescents, a larger sample would increase generalizability.
Some domains would have been valuable to assess, such as
living circumstances and previous experiences with adverselife
events, however, in pilot testing, adolescents felt the survey
could not be lengthened.

Conclusions

If the study is successful, we will yield information on HIV
knowledge, PrEP awareness, PrEP preferences, and related
outcomes among sexual and gender minority teenagers in
Alabama, an underserved, hard-to-reach, but also high-priority
population for public heath effortsto Ending the HIV Epidemic.
Data can inform the development of a culturally appropriate
(for southern contexts, to be adolescent-friendly) and modular
HIV prevention intervention, targeting behavior change related
to HIV prevention for sexual and gender minority adolescents,
that can be seamlessly integrated into amenable community
settings in the southern United States.
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