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SUPPLEMENT ARTICLE

Addressing Health Disparities in HIV: Introduction to the
Special Issue
Marguerita Lightfoot, PhD,a Norweeta Milburn, PhD,b and Lisa Loeb Stanga, DrPH, MPHc

Abstract Racial and ethnic minority, sexual and gender minority, and
low-income people have historically experienced poorer health outcomes and poorer social conditions that lead to poorer health outcomes
(social determinants of health) than nonminority people in the United
States. To eliminate these health disparities, intentional and targeted
interventions that address the needs and preferences of diverse
populations are needed. To address disparities, the California
HIV/AIDS Research Program focused their funding resources tightly
on communities facing elevated HIV incidence or prevalence. This
special issue describes interventions that aimed to increase linkage to
and engagement in HIV-speciﬁc prevention or medical care, each
uniquely tailored to the needs of an identiﬁed California population with
disparate HIV-related health outcomes and each for implementation at a
speciﬁc stage of the HIV prevention and care continuum.
Key Words: HIV, prevention, treatment, health disparities
(J Acquir Immune Deﬁc Syndr 2021;88:S1–S5)

IMPORTANCE OF HEALTH DISPARITIES
RESEARCH IN HIV
Racial and ethnic minority, sexual and gender minority,
and low-income people have historically experienced poorer
health outcomes and poorer social conditions that lead to poorer
health outcomes (social determinants of health) than nonminority
people in the United States.1 To eliminate these health disparities,
intentional and targeted interventions that address the different
needs and preferences of diverse populations are needed. To do
this well, it is critical to engage and support those communities
From the aUCSF Center for AIDS Research, Center for AIDS Prevention
Studies, UCSF Prevention Research Center, University of California, San
Francisco, CA; bUCLA Center for AIDS Research, Center for HIV,
Identiﬁcation, Prevention, and Treatment Services, University of California,
Los Angeles, CA; and cCalifornia HIV/AIDS Research Program, University of California, Ofﬁce of the President, Oakland, CA.
Supported by the California HIV/AIDS Research Program, University of
California, Ofﬁce of the President, Awards HD15-LA-061 and HD15-SF060. The content is solely the responsibility of the authors and does not
necessarily represent the ofﬁcial views of the California HIV/AIDS Research
Program or the University of California.
The authors have no conﬂicts of interest to disclose.
Correspondence to: Lisa Loeb Stanga, DrPH, MPH, HIV/AIDS Research Program,
University of CA, Ofﬁce of the President, 1111 Franklin Street, Oakland, CA
94607 (e-mail: lisa.loeb.stanga@ucop.edu).
Copyright © 2021 The Author(s). Published by Wolters Kluwer Health, Inc.
This is an open access article distributed under the terms of the Creative
Commons Attribution-Non Commercial-No Derivatives License 4.0
(CCBY-NC-ND), where it is permissible to download and share the
work provided it is properly cited. The work cannot be changed in any
way or used commercially without permission from the journal.

most affected by health disparities at all stages of intervention
planning and implementation.
Although signiﬁcant scientiﬁc advances have been made in
HIV treatment and prevention interventions, leading to decreased
HIV incidence and improved health outcomes in some populations, HIV continues to disproportionately affect marginalized
communities. In the United States, most incident HIV infections
are in young African American and Latinx men who have sex
with men (MSM) and transgender women.2 In 2018, African
Americans accounted for an estimated 42% of new infections in
the United States, but only 13% of the US population.2 Of
particular concern is the high prevalence of HIV infections among
transgender women: CDC’s National HIV Behavioral Surveillance survey in 7 major US cities found that 42% of all
transgender female respondents and 62%3 of all African
American transgender female respondents tested positive for
HIV. Owing to incomplete testing, these numbers may underestimate the actual prevalence of HIV infection in these groups.

HIV-RELATED HEALTH DISPARITIES
IN CALIFORNIA
Of the 157,000 estimated persons living with HIV (PLWH)
in California in 2019, most were Black or Indigenous People of
Color (BIPOC): 37% were Latinx, 17% were African American,
and 4% were American Indian, Alaska Native, Native Hawaiian,
Paciﬁc Islander, or multiple races). [add new source for citation
here: California Department of Public Health, Ofﬁce of AIDS,
HIV/AIDS Health Disparities in California, May 2021.4 Across the
state, HIV/AIDS epidemic continues to grow in communities of
color, with 50% of all new HIV diagnoses in California in 2019
occurring among Latinx people. [California Department of Public
Health, Ofﬁce of AIDS, HIV/AIDS Health Disparities in California, May 2021.] especially among Latinx MSM, African
American MSM, African American women, and African American
young MSM, ages 13–24 years [California Department of Public
Health, Ofﬁce of AIDS, HIV/AIDS Health Disparities in California, May 2021.] Although the number of Latino MSM with
HIV in LAC is larger than the number of African American MSM
with HIV, African American MSM are disproportionately [California Department of Public Health, Ofﬁce of AIDS, HIV/AIDS
Health Disparities in California, May 2021.] affected by HIV: In
2018, the rate of new HIV diagnoses among African American
men in Los Angeles County (LAC) (91 cases per 100,000) was 2.5
times higher than that among Latino men (37 cases per 100,000)
and 4 times higher than that among White men (23 per 100,000).4
Other populations at high risk of HIV transmission and
infection in California include homeless young people and
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transgender women. For example, in LAC, homeless young
people, aged 13–24 years, are most often Latinx, African
American, or multiethnic.5 Many homeless young people also
identify as lesbian, gay, bisexual, or transgender youth.5
Homelessness further exacerbates their risk of infection and
transmission of the virus.4 Both African American young
MSM and homeless young people have high disease burdens
and unmet needs.4

A VISION FOR HIV RESEARCH TO END THE
EPIDEMIC IN CALIFORNIA
Building and maintaining research and community collaborations are essential to reduce health disparities in HIV
testing and treatment. This work must center key underserved
populations at high risk of HIV infection and transmission
including MSM of color, homeless youth, sexually minority
youth, and transgender people by increasing access to HIV
prevention and treatment. To do this well, social determinants of
health (such as economic stability, education access, and social
and community context) that affect health outcomes in underserved populations should be addressed in the research, and
community-facing research approaches that will enhance prevention and treatment should also be considered. The California
HIV/AIDS Research Program (CHRP) embraces all these
elements in our vision to end the HIV epidemic for all
Californians, focusing our funding resources tightly on communities facing elevated HIV incidence or prevalence.
CHRP began this work in 2010 when we funded a
collaborative of investigators and community representatives to
create an HIV research agenda toward ending the HIV epidemic
in California with a singular focus on disparities. This agenda
called for examining the epidemiologic data in depth to
understand the many microepidemics across the state and the
highly speciﬁc populations living in them; developing a suite of
community-based interventions that would be targeted toward
speciﬁc populations experiencing HIV-related disparities; and
providing funding to support clinical trials to establish the
efﬁcacy of these interventions. To do this, CHRP engaged
academic researchers, epidemiologists, clinicians, public health
departments at local health jurisdictions, the Ofﬁce of AIDS at
the California Department of Public Health, and communitybased organizations into a collaborative tasked with designing
the funding initiative. Key leadership in the newly formed
collaborative came from the heads of 3 National Institutes of
Health (NIH)-funded Centers for AIDS Research who were
opinion leaders among their peers and had existing direct lines
of communication to all other sectors in the collaborative, and at
NIH. The group deﬁned 7 populations in California for targeted
efforts and intervention development: African Americans living
with HIV; African American MSM; youth; cisgender women;
transgender persons; people experiencing homelessness; and
people with substance use disorders. By 2014, with CHRP
funding, grantees in the group had developed and piloted
multiple interventions to increase linkage to and engagement
in HIV-speciﬁc prevention or medical care, each uniquely
tailored to the needs of an identiﬁed subset of California’s
population with disparate HIV-related health outcomes and each
for implementation at a speciﬁc stage of the HIV prevention and
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care continuum (a conceptual framework of stages progressing
from HIV prevention needs through HIV-speciﬁc medical care
needs for persons who acquire HIV, addressing individual health
outcomes and population-level risk reduction).6
To leverage this momentum, in 2015, CHRP launched
2 funding initiatives, totaling more than $18,000,000: the ﬁrst
to fund the development of HIV-Related Health Disparities
Centers within CA-based Centers for AIDS Research, and the
second to fund demonstration projects (both behavioral
interventions and biomedical clinical trials) of “preexposure prophylaxis (PrEP) for HIV Prevention By and
For the Transgender Community” in CA. These funding
opportunities were designed according to key principles of
community-based participatory research. For example, each
study team was required to form a partnership with at least 1
community-based organization that had an existing service
relationship with the target population, and establish that
partnership either before or during the planning stage of the
research project, to ensure inclusion of their views in
intervention design and outcome assessments.
Taken together, these funding initiatives aimed to (1)
jump-start a statewide effort to close the gap of HIV-related
health disparities; (2) set the HIV research agenda on course to
directly address health disparities; (3) establish the efﬁcacy of
multiple interventions to improve HIV-related outcomes for the
identiﬁed target populations, including the ﬁrst large-scale trials
of PrEP for transgender persons; and (4) facilitate collaboration
between academia, government, community, and industry and
among 3 University of California campuses.
The 3 HIV-Related Health Disparities Centers received
up to $2,400,000 each in direct costs over 4 years to fund at
each site:
• Newly developed disparities “cores” within each CFAR to
engage academic researchers, community-based organizations, community members, and local public health jurisdictions in collaborative work toward reducing HIV-related
health disparities in their region; the cores would serve as
an identiﬁed single point of responsibility for the multiple
activities of the center and would provide visibility for the
focus on disparities at higher levels of the CFARs and at NIH;
• Two clinical trials of social/behavioral/structural interventions designed to address the speciﬁc needs of an identiﬁed
HIV disparities population in their region, developed with
members of the community, and implemented at a speciﬁc
stage of the HIV prevention and care continuum;
• Formal collaboration with at least 2 community-based organizations and at least 1 local health jurisdiction by each center;
• Convening community advisory boards to provide input
and guidance on the cores’ development and to review
study plans, protocols, outcomes, and dissemination.
The “PrEP By and For Transgender Persons” initiative
funded 3 collaborative research teams, including 6
community-based organizations with expertise and community acceptance in providing transgender health care and
social services, 3 academic centers, and 1 public health
department. Each team received approximately $3,000,000 in
direct costs over 4 years to fund for the following:
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• Three clinical trials to determine the safety and effectiveness of HIV PrEP medication [(tenofovir and emtricitibine,
supplied as Truvada (Gilead Sciences, Inc., Foster City,
CA)] for use by transgender persons at risk of HIV,
stratiﬁed
by
use/nonuse
of
gender-afﬁrming
hormonal therapy;
• Qualitative studies of the acceptability of PrEP among
trial participants;
• Evaluation of interventions to support PrEP uptake and
adherence; and
• Pharmacokinetic assessment of potential interactions of
Truvada with gender-afﬁrming hormonal therapy; this
research question was raised by community members at
the formative stage of the research agenda as a key aspect
of potential acceptability of PrEP for transgender persons.
Most of the clinical trials included a year or more of
funding for intervention development or modiﬁcation (including
focus groups, qualitative interviews, and pilot testing) and at
least 2 years from onset of enrollment for study completion. All
projects incorporated community-based participatory research
principles, including relationship building, community-driven
needs assessment, and signiﬁcant investment, in community
advisory board development and engagement. In this special
issue, the researchers funded under these initiatives highlight
selected outcomes from those funded studies.

SIX RESEARCH CENTERS TO ADDRESS DISPARATE HIV OUTCOMES
The UCLA HIV Disparities Center focused on 3
populations experiencing health disparities: transgender persons,
young African American MSM, and homeless youth. The
UCLA core implemented a multilevel structural intervention
targeting current clinicians at UCLA Medical Center, trainee
clinicians at UCLA School of Medicine (SOM), and the
standing curriculum at UCLA SOM to improve capacity and
skills in providing culturally competent care for transgender
persons. A second team of investigators designed and
implemented a social work and legal case management
intervention with a mobile application for young African
American MSM living with HIV infection but who were not
in care. Each arm in this randomized, controlled trial received a
weekly text-based ecological momentary assessment to assess
medication adherence. A third team designed a popular opinion
leader intervention for homeless young people at risk of HIV
acquisition that leveraged artiﬁcial intelligence that was implemented at drop-in centers in central Los Angeles.
The UCSD HIV Disparities Center worked with
members of the faith community, HIV-positive women
experiencing syndemic exposures (ie, histories of substance
use, mental health disorder, trauma, intimate partner violence,
and others), and African American persons living with HIV
who were out of care. The team held public faith-based HIV
educational events with DJs and gospel choirs and offered
free HIV testing; held community HIV research summits; and
hosted the 2020 National CFAR meeting. This center also
developed a two-way Community Partner Registry in which
community-based organizations (CBOs) could request assis-

Addressing Health Disparities in HIV

tance with technical skills usually limited to academia,
including grant application writing and data collection
methods, and UCSD researchers could contact CBOs to
identify potential study sites and/or study participants. To aid
in recruitment and retention across multiple studies, the team
established a social media management system through
Hootsuite and a transportation system to bring volunteers to
the clinic with direct billing through Lyft Concierge.
The UCSF HIV Disparities Center engaged scientiﬁc leaders
to host multiple symposia on HIV-related health disparities (with a
particular focus on homelessness), form a coordinated regional
response to HIV, and host the 2020 IAS International Conference
on HIV/AIDS. Locally, the UCSF clinical trials addressed the
needs of young people (aged 18–29 years) living with HIV and
who had histories of substance use in 1 trial and members of the
House Ball community in Oakland and the wider Bay Area in
another. The youth-focused project, known as Y2TEC,
established a Youth Advisory Panel at the start of funding, which
proved to be critical to its success: an initial face-to-face clinical
encounter was added to the study design before onset of the mobile
application-based intervention on the suggestion of the Youth
Advisory Panel, and research participants reported this session to be
important to them. Moreover, at UCSF, the We Are Family project,
built on long-standing relationships between academic investigators
and members of the local House Ball community (generally young
sexual minority people of color who form families of choice and
provide social support and/or housing), held group educational
sessions hosted by the community partner (CAL-PEP), cohosted
balls (glamorous events with participant competitions),
established a mobile application-based support system that
strengthened community cohesion, and hosted mobile HIV
testing events.
The San Francisco Department of Public Health (SFDPH)
PrEP By and For Transgender Persons Center, in partnership
with 5 local clinics, developed and implemented the STAY
Study, an innovative demonstration project that evaluated PrEP
uptake, adherence, safety, impact on sexual risk behaviors, and
potential interactions between the PrEP medication (tenofovir
disoproxil fumarate/emtricitabine, or TDF/FTC) and genderafﬁrming hormonal therapy among transgender persons in the
San Francisco Bay Area transgender community. This team
piloted the use of PrEPmate, a mobile health intervention using
MSM text messaging to promote adherence to PrEP medication
and retention in PrEP care. As a result of working at multiple
local clinics, they demonstrated that offering a decentralized
PrEP-only clinic that was independent of primary care led to a
rapid PrEP enrollment, including among those at greater sexual
risk of acquiring HIV. Testing multiple social marketing
campaigns, they found that campaigns that showed PrEP in
the context of the beauty, vibrancy, and resilience of transgender
and nonbinary communities were more acceptable than messages that sensationalized HIV and the promise of prevention.
Continuity of care and medication provision are provided as part
of peer navigation services at postintervention follow-up visits.
The UC San Diego PrEP By and For Transgender
Persons Center conducted studies to address knowledge gaps
of PrEP in transgender individuals for: (1) linkage and
engagement of transgender persons to PrEP, (2) measuring
and testing methods to improve adherence to PrEP, and (3)

Copyright © 2021 The Author(s). Published by Wolters Kluwer Health, Inc.

www.jaids.com |

S3

Lightfoot et al

J Acquir Immune Defic Syndr  Volume 88, Supplement 1, December 15, 2021

determining whether there are differences in TDF/FTC
pharmacology for HIV-uninfected transgender persons who
are taking gender-afﬁrming hormonal therapy. The team
conducted 2 primary studies: a randomized controlled clinical
trial to evaluate the ability of a transgender PrEP outreach
worker (T-POWr) to link HIV-uninfected transgender persons
to PrEP providers; and a randomized controlled clinical
demonstration project to determine whether the use of a text
message–based adherence intervention (iTAB) plus a
telephone-based, brief, motivational interviewing (MI-b)
intervention improve retention in and adherence to PrEP
compared with iTAB alone in transgender/GNC persons.
Multiple substudies examined the interaction of genderafﬁrming hormonal therapy and PrEP and their effect on
biomarkers of each; the role of resilience, social support, and
coping skills in PrEP adherence; and (c) the impact of STIs,
inﬂammation, and the vaginal microbiome on genital tenofovir (TFV) levels. Three new studies have arisen from the
parent CHRP grant, further examining the interaction of
gender-afﬁrming hormones and PrEP when used by
transgender persons.
The UCSF PrEP By and For Transgender Persons
Center launched the TRIUMPH Project or Trans ResearchInformed communities United in Mobilization for the Prevention of HIV. The team developed a PrEP delivery system
and implemented a PrEP uptake and adherence intervention
within a network of clinics and community-based organizations designed speciﬁcally to serve transgender communities
and determined the feasibility, acceptability, and effectiveness
of both. Their i-BrEATHe substudy assessed (1) the pharmacokinetics
of
daily
oral
tenofovir
disoproxil
fumarate/emtricitabine (TDF/FTC) in transgender women
and transgender men, using directly observed therapy; (2)
determined whether TDF/FTC drug concentrations were
lower among transgender women who were using feminizing
hormonal therapy and among transgender men who were
using masculinizing hormonal therapy compared with historical controls in non–trans men who have sex with men
without hormonal therapy; and (3) determined whether daily
oral TDF/FTC was associated with comparable rates of
adverse events (AEs) in transgender women and transgender
men compared with historical controls in nontransgender
MSM. A follow-on study of the implementation of the
TRIUMPH intervention has been funded by NIH.

LESSONS LEARNED: “WE ARE NOW OUR
OWN COMMUNITY”
In anonymous process evaluation questionnaires completed at semiannual consortia meetings, multiple participant
leaders of the collaborative centers (representing academia,
community, industry, and government) reported that the
“newly formed critical mass of health inequalities experts in
HIV” was a key and unanticipated outcome of these funding
initiatives. This cross-sector group went on to inﬂuence
leaders at NIH and at multiple NIH-funded CFARs to shift
focus to HIV-related health disparities, as evidenced by new
disparities-speciﬁc
funding
opportunities
and
programming changes at NIH and NIH-funded centers.
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The emergence of the severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) and its halting effect on academic
research endeavors were also unanticipated. Many of the
investigators and community partners adapted to clinic closures
by pivoting to telehealth, which coincidentally was the primary
intervention mode of multiple clinical trials within these
projects.) The continued engagement of trial participants during
that pivot would not have been as successful had each of the
research teams not invested signiﬁcant resources and time in
building trust with the communities experiencing health disparities before launching research activities. This pillar of good
participatory research practice was embraced by each of the
research teams, without exception, and proved to be a key to
their success—because research and change both move at the
speed of trust.
Some participants in the clinical trials noted stigma,
isolation, and research fatigue as barriers to participating in
research studies such as these; future collaboratives could
consider addressing these challenges in the early stages of
study planning. Staff reported that the iterative process of
reapplying for IRB approval at the academic institution to
accommodate needs of community partner CBOs added
unplanned delays; building in extra time to secure and revise
institutional assurances was suggested for future collaboratives. The unfavorable ﬁscal climate for CBOs at the time
became worse during the study period (2016–2021) and
contributed to instability at or closure of multiple
partner agencies, necessitating new partnership building and
revisiting community-informed outcome measures.
We recognize that the true focus of this work is the
individuals who may beneﬁt from better HIV prevention and
care services as provided by the public and academic entities
dedicated to serving their needs; the new cases of HIV that
may be averted, the people now living with HIV who may
enjoy longer and healthier lives, and the communities that
deserve to be free from stigma and discrimination. We are
grateful to the community members who volunteered to join
these research projects, served on advisory boards, recruited
their friends, and trusted us to serve them, all while holding
memories of past systemic injustices and hopes for a
different future.

DISCUSSION: COMMUNITY ENGAGEMENT
WAS CRITICAL
The voices of those who are most affected by
HIV/AIDS must be heard and valued in the development of
HIV/AIDS prevention, care, and treatment strategies. Community engagement is necessary to gain a better understanding of how HIV/AIDS prevention, care, and treatment may
better serve communities of color in California and to
determine how to build sustained research and service
capacity in communities of color.
Based on the work of these collaboratives, we suggest
that health planners could initiate dialog among service
providers in, and advocates from, communities of color and
policy makers to identify rigorous and culturally humble
approaches to develop and sustain community-based
HIV/AIDS services planning and implementation to address
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HIV/AIDS disparities. This type of discussion should include
the groups most at risk of HIV infection and transmission, and
the areas where these individuals reside relative to the clinics
and organizations where HIV testing, treatment, and care are
available. In Los Angeles County, for example, this would
include African American and Latinx men who have sex with
men, African American women, and BIPOC youth.4 Health
planners can bring together (a) members of the community,
(b) service providers, (c) advocates, (d) local public health
ofﬁcials, and (e) policy makers to collaboratively dialogue at
the planning stage, to identify how best to develop and sustain
community-based HIV/AIDS services to bring those most at
risk into care and sustain that engagement. CHRP provided
funding before the development of the CHRP Health
Disparities Cores to support this strategy.
Community engagement can be fostered before health
programs are implemented by including community advisory
boards in the conceptualization, development, implementation, and dissemination of research projects. All the Health
Disparities Cores relied on community advisory boards. For
example, the UCLA Core convened an Executive Advisory
Board (EAB), which ensured that all initiatives it undertook
were developed, conducted, and reported with the needs of
HIV-infected individuals and affected communities held
paramount. The EAB was vital for 3 primary reasons. First,
the Core investigators strongly believed that research in
HIV/AIDS is strengthened in its equity, scientiﬁc integrity,
and practicality by the integral involvement of the community. This belief is foundational to the CBPR model and
informs the theme of “fostering collaboration to decrease
health disparities.” Second, the central mission of the Core
was to foster collaborative projects involving the community,
academia, and government, which are scientiﬁcally based,
rigorously evaluated, acceptable to, and sustainable by the
target communities. Third, the Core relied on the professional
and social relationships of members of the EAB to help plan
and facilitate culturally humble community outreach and
dissemination of the research, with a focus on reaching out to
and engaging communities in underserved areas of Los
Angeles. Similar processes occurred in both the San Francisco and San Diego community advisory boards. In short,
community members were included from the inception of
planning for the Cores and had access to and impact on all
central decisions.
These strategies are just a few examples of how to practice
community engagement in HIV/AIDS research. Although
strategies may vary, what is most important is that community
engagement is essential to reducing health disparities to achieve
health equity in HIV prevention and treatment. Going forward,
CHRP will continue to build on this successful community
collaborative model. Based on feedback from the academic
researchers, community advisory board members, governmental
ofﬁcials, and industry representatives in this collaborative,
CHRP will encourage cross-sector partnerships in future funding
initiatives, where applicable. Addressing HIV-related health
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disparities remains a critical part of CHRP’s strategic direction
going forward because so much more work needs to be done in
this area.

SUMMARY
Persistent disparities in HIV incidence, prevalence,
access to care, and other HIV-related health outcomes in
California and the United States indicate that remediation
efforts have been insufﬁcient. To begin to mitigate these
disparities and bring more equity to health outcomes, new
ways of doing public health research must be adopted. The
California HIV Research Program set out to demonstrate a
new model for collaborative planning and implementation of
public health research to address these persistent disparities
across many highly speciﬁc populations throughout CA. We
fostered collaborations, jointly developed a detailed research
strategy, strengthened community ties to academia, and built
capacity at local community-based organizations, all of which
resulted in an extraordinary set of data, capabilities, and
public health innovations. The cross-sector community collaborative model that these 6 groups codesigned served as a
home for multiple community-based participatory research
projects, each addressing diverse and marginalized groups at
risk for or living with HIV. Including those groups in the
research from its very formation was necessary for it’s
success; the overarching aim of bringing equity to health
outcomes among those communities was explicit from the
beginning. As researchers and health planners look to the
future, adopting this cross-sector framework of community
engagement with unequivocal goals of diversity, equity, and
inclusion at the planning stage could help to move us all
toward ending the HIV epidemic, together.
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We are Family: A Feasibility and Acceptability Study of an
HIV Prevention Intervention With the House Ball and Gay
Family Communities
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Background: Black and Latinx sexual minority youth are
disproportionately affected by HIV. The House Ball and gay family
communities encompass sexual and ethnic minority youth who form
chosen families that promote protective HIV-related health behaviors. We conducted a small-scale trial of the We Are Family
intervention, leveraging these existing social dynamics to
address HIV.

Methods: From September 2018 to September 2019, we enrolled
N = 118 for baseline and 6-month follow-up assessments. Eligible
participants were 18 years or older, San Francisco Bay Area
residents, members of a house or gay family or ball attendees in
the past year, smartphone users, and sexually active. The intervention included one 2-hour in-person group session, community-level
events, a mobile health app, and a dedicated service provider.
Results: Ninety-seven percent of our participants were people of
color, 94% were retained through follow-up. 73% attended at least 1
group session, 100% used the mobile health app, and 56% attended a
community-level event. Modest changes were observed baseline to
follow-up: among all participants, any condomless anal intercourse
past 3 months (74.6%–66.7%, P = 0.064); among HIV-negative
participants (N = 82) HIV testing past 6 months (80.7%–87.2%,
P = 0.166); among HIV-positive participants (N = 34) receiving HIV
primary care past 6 months (64.5%–78.8%, P = 0.139), and adherent
to ART past 30 days (22.6%–28.1%, P = 0.712). 86% would be
willing to refer a friend to the app, and 65% found the app to be
personally relevant.

Conclusions: We Are Family reaches and retains its target
population, is feasible, acceptable, and shows promise for improving
HIV-related health behavior.
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A

lthough public health data suggest that new HIV
infections in the United States are decreasing, the rate
remains highest among Black men who have sex with men
(MSM) and transgender women.1 Biomedical prevention
strategies, including pre-exposure prophylaxis (PrEP) and
antiretroviral therapy for people living with HIV, have been
successful in curbing new HIV infections,2 but disparities
remain a pressing concern in the ﬁght to end the HIV
epidemic.3 Black and Latinx gay, bisexual, and transgender
populations continue to have the highest rates of HIV
incidence and prevalence, in addition to higher rates of
mortality and morbidity because of HIV.4,5 Multiple factors
contribute to this disproportionate risk, including a higher
likelihood of having an HIV-positive partner, not knowing
one’s HIV status, lack of access to prevention and care-related
health services sometimes because of stigmatizing experiences in health care settings, higher rates of incarceration, and
fewer opportunities for socioeconomic advancement often
because of structural racism.6–8
Two important communities within those disproportionately affected by HIV are the House Ball Community (HBC)
and the gay family community. Gay families consist of
individuals who form chosen families, often to support one
another as they navigate gay social life, early adulthood, and
survival as a sexual minority.9,10 The HBC consists of sexual,
ethnic, and gender minority individuals who form family-like
houses, which are similar but distinct from constructed gay
families of choice, and who organize and perform in competitive
events known as balls for cash prizes.11 Because of the
psychosocial challenges that gay, bisexual, and transgender
youth of color experience, the HBC provides an outlet for
community membership and unique support system for their
development.12 The HBC has been disproportionately affected
by the HIV epidemic for decades, a 2004 probability-based
study in New York reported 17% prevalence with HIV testing,
whereas 18% of surveyed community members in Chicago and
Philadelphia, and 27% in the San Francisco Bay Area, the site of
the current study, self-reported an HIV diagnosis in more recent
community-based convenience samples.13–15
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Because of its historical grappling with the HIV
epidemic, the HBC has been an important source of resilience
and HIV prevention. These alternative families foster unique
forms of social support, such as condom distribution, that are
essential to reducing risk in sexual encounters (ie, condom
use, PrEP uptake) and promoting healthy behaviors (ie,
engagement in care for people living with HIV).9,16,17
However, social norms such as HIV-related stigma, and
unhealthy practices such as substance use are also transmitted
through the HBC and must be considered when developing
interventions to promote better outcomes along the entire HIV
prevention and care continuum.18,19
Little research has explored developing interventions
that address the entire HIV prevention and care continuum for
the HBC and gay family communities. One intervention that
was tailored to the HBC relied on popular opinion leaders to
spread messages related to HIV prevention, and this significantly reduced forms of sexual risk behavior.20 Another
study developed partnerships with HBC leaders to learn
strategies for increasing HIV knowledge to increase a
community’s willingness to participate in future HIV vaccine
trials.21 Most studies related to the HBC have focused on the
unique forms of HIV-related risk Black MSM experience and
identifying effective ideas for developing interventions with
this community.18,20,21 Few interventions have included gay
family and HBC members, an inclusive array of sexual and
gender identities, and taken a status-neutral approach, bridging prevention and care needs.22 In this paper, we report
ﬁndings from a feasibility and acceptability trial of the We
Are Family intervention, which we conducted with gay,
bisexual, and transgender people of color from the house ball
and gay family communities. We Are Family is a culturallytailored HIV prevention intervention to increase HIV testing
for people who are HIV-negative, uptake of PrEP for those
who test HIV negative, immediate linkage to care for people
who newly test positive for HIV, and engagement in care for
people living with HIV.

METHODS
Recruitment
From September 2018 through September 2019, we
recruited participants for our feasibility and acceptability trial.
Inclusion criteria were: age 18 and older, member of a house
or a gay family, attendance at a ball in the past year, sex with
a biological man in the past year, and residence in the Bay
Area. Participants were recruited in person at balls, through
street-based outreach at gay pride and other LGBT community events, through social networks and peer referrals, and
through social media (such as Facebook and Instagram).
Potential participants were asked to call a research assistant to
be screened, and those found to be eligible were scheduled for
an in-person appointment to complete the baseline assessment. Assessments took place at CAL-PEP, a sexual health
agency located in Oakland, CA, a private ofﬁce at the
University of California San Francisco (UCSF), or at another
private location of the participant’s choosing. Upon enrollment, participants provided contact information for tracking
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purposes, and were given an orientation that included creating
a log-in to access the We Are Family mobile health app,
connecting to the Facebook and Instagram project accounts,
and signing up to attend a scheduled group session within the
ﬁrst month of enrollment. Participants were invited back for
an assessment 6 months post-baseline.

Assessment Procedures
Assessments were delivered on tablets and took
approximately 30 minutes to complete. Condomless anal
intercourse, number of sex partners, HIV testing, PrEP uptake
and adherence, self-efﬁcacy for safer sex,23 HIV-related
stigma,24 medical mistrust,25 and social network alters and
social support related to HIV were assessed. For those who
were living with HIV, we included items related to HIV care
engagement and HIV treatment adherence.26 At follow-up,
we assessed acceptability of the intervention. Data were
stored on a secure server at UCSF. All participants provided
written consent and received $40 for each study activity
completed. The UCSF Institutional Review Board reviewed
and approved all study procedures.

The We are Family Intervention
We Are Family has 4 components designed to overlap
with one another.

In-Person Group Session
After consulting with our community advisory board,
we decided to deliver the session content in one interactive
session, and manualized the session to be facilitated in a
single 2.5-hour long segment. Sessions had 8-10 participants,
and were held in the evenings at our sites in Oakland or San
Francisco, with a dinner break. Discussion topics included:
HIV/STI prevention and sexual health and sexual health,
condom use, PrEP, HIV testing, linkage-to-care, HIV-related
stigma and the social norms that perpetuate it, medical
mistrust, engagement in care and the effectiveness of regular
treatment, and viral suppression (“Undetectable=Untransmittable, or U = U99 ). Participants were invited to role play and
engage in interactive activities throughout the sessions.

Community-Level Events
We also hosted or sponsored monthly community-level
events. These included sponsoring categories at local balls to
promote HIV prevention and sexual health, prevention balls
that honored local house leaders for their work in HIV, and
convening more gay family-oriented events such as game
nights, holiday parties, and talent shows.

Mobile Health Tool
The We Are Family app was developed using Humancentered Design principles,27 and had 4 primary functions: (1)
To provide accurate information, reiterating session content,
(2) To connect users to local resources through maps and
reviews, (3) To share stories and challenge HIV-related
stigma, and (4) To create an online community to promote
health and well-being. The app also linked to the project’s
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Facebook and Instagram communities, closed online social
environments promoting HIV-related support and
community events.

Dedicated Service Provider
A dedicated, CAL-PEP-based, community health
worker with over 15 years of HIV-related experience
facilitated our group sessions, and also provided HIVrelated services to the community, including HIV testing,
and linkage to HIV care or referral to PrEP services.

Statistical Analysis
The We Are Family intervention was implemented after
the baseline assessment and all participants were given access
to all elements of the intervention. Consequently, the
intervention effect is expressed as change in outcome
measures between the baseline assessment and the 6-month
follow-up assessment. We used generalized linear mixed
models containing random intercepts for subject ID to analyze
the data separately for each outcome. Each random intercept
model regressed the outcome on a ﬁxed effect for time
(baseline vs. follow-up) with robust standard error estimation
based on the Huber and White28 variance estimator. Appropriate outcomes were analyzed for the total sample (N = 118)
and the subsamples of participants who self-reported as HIVnegative (n = 82) or HIV-positive (n = 34) at baseline. One
case was excluded from the subsample analyses because they
did not become aware of their seroconversion until after their
baseline assessment, whereas a second case was excluded
because they refused to disclose their HIV serostatus.
Continuous variables were analyzed using a linear mixed
model, count variables were analyzed using a negative
binomial mixed model, and binary variables were analyzed
using a logistic regression mixed model. All analyses were
performed using Stata Version 16.
Our goal was to use all available data for analysis.
Consequently, we used multiple imputation (MI) using
chained equations and 50 imputations to replace missing data
on a per analysis basis. For total sample outcomes, the
imputation model included both the baseline and follow-up
assessments of the outcome variable plus auxiliary variables
that may be related to the outcomes and/or to missingness
such as demographic characteristics (age, education, income,
history of incarceration, self-identity as a transwoman), HIV
serostatus, 3 cognitive measures assessed at baseline (psychological resilience and experiences of race-based discrimination and stigma) plus baseline scores of the other total
sample outcomes. For subsample outcomes, auxiliary variables could also include baseline scores of the total
sample outcomes.

RESULTS
We screened 181 individuals, 58 of whom were not
eligible to participate in the study. Of the remaining 123
eligible individuals screened, we successfully enrolled 118
MSM and transgender individuals from the house ball and
gay family communities and retained 94% of our cohort

S8

| www.jaids.com

(N = 114) through the prospective 6 months follow-up period.
This was a relatively diverse sample, with 61% identifying as
Black/African-American, 9% as Latinx, and 23% as mixed
race. Fifty-ﬁve percent identiﬁed as male, 21% as transgender
women, 23% as nonbinary. Ages ranged 19–67 with a mean
age of 31, and 27% of our sample were people living with
HIV. Many of the participants faced socioeconomic hardships, with 27% reporting homelessness in the past year, 82%
making less than $3000/month, and 45% having been
incarcerated at some point in their lives (Table 1).
We were able to successfully ﬁeld all 4 components of
the We Are Family intervention: the app, group sessions,
community-level events, and access to services through CALPEP. One-hundred percent of our participants used the app,
and when asked if they would be willing to refer a friend to
the We Are Family mobile health app, 86% agreed, and 65%
found the app relevant to them, indicating acceptability. From
September 2018-August 2019, the We Are Family app logged
322 sessions with 118 users who collectively viewed 1667
pages, averaging 5.1 page-views in sessions that averaged
3.35 minutes. We delivered a total of 13 group sessions from
October 2018-March 2019, with 73% (N = 86) of participants
attending at least one session. WAF hosted or sponsored 10
monthly community-level events during the intervention

TABLE 1. We Are Family Cohort Characteristics at Baseline
(N = 118)
Characteristic

n (%)

Characteristic

23
39
21
20
15

Hispanic Ethnicity
Yes
No

38 (32.2)
80 (67.8)

Homeless in past year
Yes
No

27 (22.9)
91 (77.1)

12 (10.2)
25 (21.2)

History of incarceration
Never

65 (55.1)

Education
, High school diploma
High school diploma/
GED
Some college/votech
school
College degree
Currently in school
Yes
No
Employment status
Full-time
Part-time
Sometimes
Unemployed

(19.5)
(33.1)
(17.8)
(16.9)
(12.7)

53 (44.9)
28 (23.7)
21 (17.8)
97 (82.2)
50 (42.4)
29 (24.6)
15 (12.7)

Income past month
, $250
$250-$499
$500-$999
$1000-$1999
$2000-$3000
. $3000

n (%)

Age*
19–24
25–29
30–34
35–39
40+

.6 months ago
In past 6 mo
Identify as transwoman
Yes
No
HIV serostatus
HIV-positive
HIV-negative
Unknown/refuse to
answer

13
10
19
29
25
22

(11.0)
(8.5)
(16.1)
(24.6)
(21.2)
(18.6)

49 (41.5)
4 (3.4)
38 (32.2)
80 (67.8)
34 (28.8)
82 (69.5)
2 (1.7)

24 (20.3)

*Mean (SD) = 31.1 (8.6), Range 19-67.
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TABLE 2. Baseline to Follow-Up Change in Outcomes for Total Sample (N = 118)
Outcome

Range

# Times condomless anal int. Past 3 Months
0–106
Any condomless anal intercourse past 3 Months 0–1
Self-efﬁcacy for safer sex scale score
4–20
HIV-related stigma scale score
5–25
Medical mistrust scale score
1–4
# Social alters who are HIV health supportive
0–5

Baseline, Mean/
%

Follow-Up, Mean/
%

Parameter
Estimate

95% Conﬁdence Interval

P

6.67
74.6%
17.06
17.25
2.73
3.44

7.37
66.7%
17.39
16.75
2.94
3.19

IRR = 0.90
OR = 0.47
b = 0.38
b = 20.48
b = 0.21
b = 20.23

0.65 to 1.24
0.21 to 1.04
20.08 to 0.84
21.31 to 0.35
0.08 to 0.34
20.60 to 0.14

0.529
0.064
0.106
0.256
0.002
0.228

Results are based on 50 imputations.
IRR, incidence rate ratio from random-intercepts negative binomial regression model; OR, odds ratio from random-intercepts logistic regression model; b, unstandardized
regression coefﬁcient from random-intercepts linear regression model.

delivery period (October 2018-August 2019), and 56% of our
participants reported attending at least one event. Taken
together, results indicate the intervention is feasible.29
Modest but non-signiﬁcant changes in the expected
direction were observed in HIV-related behavior from
baseline to follow-up. Among all participants (Table 2), any
condomless anal intercourse in the past 3 months decreased
(74.6%–66.7%, OR = 0.47, P = 0.064). Examining psychosocial variables, self-efﬁcacy for safer sex slightly increased
(17.06–17.39, b = 0.38, P = 0.106), HIV stigma decreased
(17.25–16.75, b = 20.48, P = 0.256), and the number of HIV
supportive social network alters slightly decreased
(3.44–3.19, b = 20.23, P = 0.228). Medical mistrust
increased over time (2.73–2.94, b = 20.24, P = 0.002).
Table 3 shows that among HIV-negative participants
(N = 82), HIV testing in the past 6 months increased
(80.7%–87.2%, OR = 2.27, P = 0.166), and taking PrEP
adherently increased (9.8%–12.2%, OR = 1.75, P = 0.443).
Participants reported an increase in likelihood to use
condoms while bottoming (57.8%–59.0%, OR = 1.19,
P = 0.704); however, current use of PrEP (27.7%–24.3%,
OR = 0.55, P = 0.327) and extreme likelihood of PrEP use
in the future (59.0%–54.9%, OR = 0.66, P = 0.401), both
reduced over time. Table 4 indicates that among HIVpositive participants (N = 34), receiving HIV primary care
in the past 6 months increased (64.5%–78.8%, OR = 3.41,
P = 0.139) as did being adherent to ART over the past 30
days (22.6%–28.1%, OR = 1.32, P = 0.712). More
participants self-reported being virally suppressed over
time (21.9%–27.3%, OR = 1.37, P = 0.871).

DISCUSSION
We Are Family was able to recruit and retain members
of the house ball and gay family communities. Engaging with
community members to develop the group session material,
identify appropriate community-level events, and co-create
the mobile health app,27 allowed for a robust and multi-level
intervention that was found to be relevant to the population
and resulted in high levels of uptake. Participants expressed
enthusiasm for the intervention’s components, with everyone
using the mobile health app, more than half attending
community-level events, and nearly 75% attending a grouplevel educational session.
Addressing needs along the HIV prevention and care
continuum of both house ball and gay family communities
worked well for participants, who were sometimes members
of both communities and viewed both communities as sources
of social support. We Are Family deliberately included tools
for HIV-related needs of both HIV-negative and HIV-positive
community members. Although participants living with HIV
were initially hesitant to “come out” during group sessions,
participants wanted to be good role models, and create social
space to dispel negative stereotypes around HIV. Using inperson group sessions and community events to challenge
HIV-related misperceptions, we observed a slight reduction in
HIV-related stigma. Regardless of sero-status, HIV protective
behaviors improved, including condom use for anal intercourse over the 6-month prospective follow-up period.
Participants also improved in HIV testing, adherence to
medications for PrEP and ART, and for those who were
living with HIV, being engaged in care. There were, however,

TABLE 3. Baseline to Follow-Up Change in Outcomes for HIV-Negative Participants (n = 82)
Outcome
Tested for HIV in past 6 months
Currently taking PrEP
PrEP-adherent past 6 months
Extremely likely to use PrEP in next 6 months
Extremely likely use condoms when bottoming

Range

Baseline, %

Follow-Up, %

0–1
0–1
0–1
0–1
0–1

80.7%
27.7%
9.8%
59.0%
57.8%

87.2%
24.3%
12.2%
55.4%
59.0%

Parameter Estimate
OR
OR
OR
OR
OR

=
=
=
=
=

2.27
0.55
1.75
0.66
1.19

P

95% Conﬁdence Interval
0.71
0.17
0.42
0.25
0.48

to
to
to
to
to

7.26
1.82
7.28
1.74
2.97

0.166
0.327
0.443
0.401
0.704

Results are based on 50 imputations.
IRR, incidence rate ratio from random-intercepts negative binomial regression model; OR, odds ratio from random-intercepts logistic regression model; b, unstandardized
regression coefﬁcient from random-intercepts linear regression model.
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TABLE 4. Baseline to Follow-Up Change in Outcomes for HIV-Positive Participants (n = 34)
Outcome

Range

HIV index of engagement scale score
10–50
Received HIV primary care in past 6 Months
0–1
Received HIV primary care 2+ times past 6 MO. 0–1
Currently taking ART
0–1
ART-adherent in past 30 Days
0–1
ART-adherent in past 6 Months
0–1
Virally suppressed (adjusted for HIV adherence) 0–1

Baseline, Mean/
%

Follow-Up, Mean/
%

Parameter
Estimate

95% Conﬁdence
Interval

P

41.67
64.5%
41.9%
80.6%
22.6%
41.9%
21.9%

42.44
78.8%
60.6%
75.0%
28.1%
43.8%
27.3%

b = 0.11
OR = 3.41
OR = 2.18
OR = 0.35
OR = 1.32
OR = 0.92
OR = 1.37

22.34 to 2.56
0.67 to 17.39
0.77 to 6.21
0.04 to 3.03
0.30 to 5.82
0.15 to 5.66
0.37 to 5.06

0.930
0.139
0.142
0.343
0.712
0.929
0.632

Results are based on 50 imputations.
IRR, incidence rate ratio from random-intercepts negative binomial regression model; OR, odds ratio from random-intercepts logistic regression model; b, unstandardized
regression coefﬁcient from random-intercepts linear regression model.

reported increases in medical mistrust. This ﬁnding warrants
additional investigation, and may have been because of
discussion within the group sessions, where participants
sometimes shared experiences of mistreatment within medical
institutions and health care clinics. Social and structural
challenges to adequate care, such as health care policies and
environments that reduce access to culturally sensitive care
and providers for sexual, gender, and ethnic minorities,30
continue to drive medical mistrust in communities of color
and must be considered in efforts to end the HIV Epidemic.

LIMITATIONS
We Are Family was a small-scale feasibility and
acceptability trial of a community-level intervention and did
not have a control community for comparison. The study was
conducted among individuals residing in the San Francisco
Bay Area; therefore, results may not be generalizable to other
house ball and gay family communities. We relied on selfreported data, which are subject to recall and social desirability biases. Future research should aim to test the
intervention in a full scale randomized controlled trial.

CONCLUSIONS
We Are Family, a community-based, culturallytailored, multi-level HIV-related health intervention, reaches
and retains its target population. We Are Family is feasible,
acceptable, and has promising trends to improve HIV-related
health behavior all along the HIV prevention and
care continuum.
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Background: Although HIV antiretroviral treatment (ART) access
and uptake have increased among racial/ethnic minority individuals,
lower rates of ART adherence and viral suppression persist,
especially among Black men who have sex with men (BMSM)
compared with their White counterparts.

Setting: Black men who have sex with men living with HIV
(BMSM+) residing in Los Angeles County (N = 124) were recruited
in-person (eg, clinic) and online (eg, social networking apps).

Methods: Participants completed a cross-sectional survey measuring demographic characteristics, structural syndemics (poverty,
criminal justice involvement, and housing instability), and psychosocial syndemics (mental health and substance use). A text message
survey assessed missed doses of ART over the past week. Zeroinﬂated Poisson regression models were used to evaluate variables
associated with the number of missed doses of ART.

Results: On average, participants missed 1.30 doses of ART
(SD = 2.09) and reported structural syndemics: poverty (56.1%),
criminal justice involvement (36.6%), housing instability (26.3%),
and psychosocial syndemics: childhood sexual abuse (51.8%),
intimate partner violence (16.9%), depression (39%), and problem
alcohol use (15.5%). After controlling for employment, age,
education, and psychosocial syndemics, participants with a onepoint increase in structural syndemic indicators were found to be
1.63 times more likely to have missed a dose of ART.
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Conclusions: Structural syndemic were associated with ART
nonadherence among BMSM+ after adjusting for demographic and
psychosocial factors. HIV treatment interventions that incorporate
ﬁnancial incentives, legal support, and housing may help improve
ART adherence among BMSM+. Findings suggest that key priorities
to ending the HIV epidemic must include structural interventions
that alleviate poverty, eliminate disproportionate policing and
criminalization, and end homelessness.
Key Words: HIV, ART, MSM, Black men, syndemics
(J Acquir Immune Deﬁc Syndr 2021;88:S12–S19)

INTRODUCTION
HIV Treatment Adherence Among Black MSM
Rapid initiation into HIV medical care is crucial to the
national plan for “Ending the HIV Epidemic: A Plan for
America,” which aims to reduce new infections by 75% in
2025 and by 90% in 2030.1 If adherent to antiretroviral
therapy (ART) as prescribed, people living with HIV
(PLWH) beneﬁt from fewer opportunistic infections and
lower hospitalization, mortality, and morbidity rates.2 High
adherence suppresses viremia among PLWH, which helps
curb forward HIV transmission. This process is often referred
to as treatment as prevention for public health.3,4 National
surveillance data indicate that HIV care outcomes, such as
viral suppression and linkage to care within a month of
diagnosis, for racial/ethnic minority people have been
improving.5–7 Lower rates of engagement in care, ART
adherence, and viral suppression persist, however, especially
among Black PLWH compared with their White
counterparts.8–10
Psychosocial and structural factors are implicated in
treatment as prevention.11 Psychosocial factors include risk
behaviors such as substance use and problem drinking, which
are associated with lower ART adherence particularly among
young Black men who have sex with men (BMSM).12,13 A
study with young adult Black men receiving HIV care, 72%
of whom was identiﬁed as gay, found that those with
depressive symptoms had higher odds of reporting lower
ART adherence.14 Experiences of trauma from physical or
sexual assault or exposure to extreme violence were also
associated with lower adherence among men in a South
Carolina sample of 337 PLWH, of whom 77% was Black and
65% was men.15 Structural factors tied to lower adherence
among BMSM include homelessness and economic
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insecurity broadly.16 In a large study of MSM, of whom 289
participants (26%) were Black, ﬁnancial difﬁculty was
signiﬁcantly associated with nonadherence.17 A review
focused on BMSM with a history of criminal justice
involvement considered care continuum outcomes in penal
institutions to be a relative success.18 This aligns with an
earlier review, examining ART adherence among incarcerated
and recently released populations, which found that low rates
of engagement in HIV care and viral suppression at entry
improved considerably during incarceration.19 Another study
found that young BMSM in Chicago with previous criminal
justice involvement, relative to counterparts with no such
history, had more success along the HIV care continuum,
including ART adherence and viral suppression, relative to
counterparts with no such history. However, repeated episodes of detainment were associated with worse outcomes.20
Finally, a forthcoming article seems to show that PLWH in
Florida with recent incarceration history were least likely to
report high medication adherence, compared with those never
or distally incarcerated.21

Psychosocial and Structural Syndemic Factors
Related to HIV Treatment Engagement
The concept of syndemics, deﬁned by the Centers for
Disease Control and Prevention as 2 or more afﬂictions that
interact synergistically and contribute to the excess burden of
disease in a population,22 emerged in the mid-1990s when
researchers identiﬁed closely linked conditions related to
increased HIV infection among residents in low-income
urban areas.23 Investigators have recently focused their
attention toward MSM living with HIV and the impact of
psychological syndemic conditions on ART adherence and
viral suppression.24–28 These studies demonstrated that an
increasing number of psychosocial syndemic factors experienced by MSM was associated with higher odds of ART
nonadherence and detectable viral load, even after adjusting
for demographic variables such as race, age, and educational
level. Of these studies, only one study25 noted differences in
viral load values and number of syndemic conditions by race/
ethnicity. In this study, Black and Latino MSM had poorer
HIV-related health outcomes and higher number of syndemic
experiences compared with their White counterparts.25
However, researchers have identiﬁed structural factors
to be critical in understanding syndemics and their impact on
HIV treatment engagement, particularly within communities
often left vulnerable to societal forces such as poverty,
homelessness, and unemployment.29,30 Yet only a handful
of studies have examined these relations directly.22 A
qualitative study examining HIV treatment engagement
among 23 Black men who have sex with men living with
HIV (BMSM+) found that poverty, depression, substance
use, and intersectional stigma, deﬁned in this study as the
overlapping stigmas associated with race, gender, sexual
orientation, HIV status, and other marginalized identities,
affected HIV treatment engagement decisions of young
BMSM+.31 Quantitative studies assessing the role of multiple
structural factors in treatment behaviors focused on select
populations of PLWH, including women of color,32 young
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people,33 injection drug users,34 and men of color who have
sex with men.30 These studies broadened the examination of
syndemics to include previously deﬁned psychosocial factors
and structural factors, including unemployment, poverty,
incarceration history, housing instability, and HIV stigma.
Structural indicators, counted alongside psychosocial factors,
were found to be associated with poor ART adherence,
detectable viral load,33,35 and being interrelated, demonstrating a syndemic relationship.36,37 A study of people living
with HIV who inject drugs found lower odds of adherence to
HIV medication when participants reported 3 or more
psychosocial problems and lower likelihood of being virally
suppressed when reporting 4 or more psychosocial problems.34 For this study, psychosocial problems encompassed
both structural (ie, housing instability and incarceration
history) and behavioral (ie, experiences of abuse and
psychological distress) factors, which were used to develop
a count score by adding the number of experienced psychosocial problems and later examined in association with HIV
treatment adherence outcomes.34 Similarly, a recent study
among men of color who have sex with men living in Los
Angeles County that focused only on structural syndemic
conditions, such as current unemployment, housing instability, incarceration history, and remote contact with health care
providers, demonstrated that the number of structural syndemic factors experienced were associated with higher odds
of sexual HIV transmission risk behaviors and having a
detectable viral load for participants living with HIV.30
There is strong evidence that psychosocial syndemics
are associated with treatment behaviors and a growing
understanding of the role that structural conditions might
play in these relations. Yet the differentiation between
psychosocial factors and structural conditions, along with its
effect on HIV outcomes, is limited.29,30 Therefore, a better
understanding of the prevalent structural conditions and
psychosocial factors that affect the HIV treatment engagement of BMSM+ is warranted. This study hypothesizes that
psychosocial and structural factors would be negatively
associated with ART adherence among BMSM+ in
LA County.

METHODS
Participants and Procedures
Data for this study come from self-reported responses to
a cross-sectional baseline interview from LINX LA, a
prospective, randomized comparison trial of a web-based
mobile application, which is described in detail elsewhere.38
Participants (N = 124) were recruited using a variety of inperson and virtual strategies, including ﬂyers at HIV and
Lesbian, Gay, Bisexual, and Transgender-friendly clinics and
postings on social media platforms. To be eligible for the
study, participants had to meet the following criteria: (1) be at
least 18 years or older; (2) identify as male individual; (3)
identify as Black or African American; (4) identify as gay,
bisexual, or another sexual minority; (5) own a smartphone;
(6) be living with HIV; (7) reside in Los Angeles County; and
(8) be able to provide informed consent. Eligibility criteria did
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FIGURE 1. Number of psychosocial
and structural syndemics among
BMSM living with HIV, 2018–2019.
*Scores: psychosocial syndemic
scores were measured between
0 and 5, and structural syndemic
scores were measured between
0 and 3.

not specify cisgender or transgender identity. Participants
received $30 for completing the baseline interview. By
answering weekly text message surveys about ART adherence, participants were also entered into a monthly rafﬂe, with
a chance to win a $100 US Dollars e-gift card. The LINX LA
study was approved by the North Campus Institutional
Review Board at the University of California, Los
Angeles (IRB#17-001615).

Measures
As part of the baseline interview, interviewers guided
participants through an online questionnaire, which included items
related to demographic characteristics, including age, educational
attainment, income, employment status, and place of birth. All
participants also completed a Medication Adherence Assessment,
1 week after their baseline assessment. This consisted of a brief
text message survey asking, “During the past week, on how many
days did you miss taking your medications?” Participants
indicated the number of days they missed taking their HIV
medication in the past week (range: 0–7).
Structural syndemic factors included poverty, criminal
justice involvement, and housing instability. This composite
measure was constructed emulating a previous study with
similar indicators.39 Poverty was measured using a single
binary item and coded “yes” for participants with an annual
income below the federal poverty level (FPL; $12,000 US
Dollars). FPL is a measure of income issued every year by the
Department of Health and Human Services. FPL levels are
used to determine eligibility for certain programs and beneﬁts,
including savings on Marketplace Health Insurance, Medicaid, and children’s health insurance program coverage.
Criminal justice involvement was measured using responses
to the single item, “In the past 5 years, have any of the
following happened to you?” Answer choices included the
following: “you were accused of committing a crime”; “you
were arrested”; “you were charged with a crime in court or in
a hearing before a judge”; and “you received a sentence or
probation related to being accused of committing a crime.”
Participants who responded afﬁrmatively to any of these
answer choices were coded as having involvement with the
criminal justice system. Housing instability was measured
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using a single item asking, “Where have you lived in the past
year?” If participants indicated they either were homeless or
lived in a shelter, they were coded as being unstably housed.
A sum of these items was created to measure structural
syndemics (range: 0–3).
Psychosocial syndemic factors included alcohol-related
problems, drug-related problems, intimate partner violence
(IPV), depression, and childhood sexual abuse (CSA). Problem
alcohol use was measured using the 10-item Alcohol Use
Disorders Identiﬁcation Test scale.40 A score of 8 and above
indicated alcohol-related problems. Other drug use was measured using the 11-item Drug Use Disorders Identiﬁcation Test
scale.41 A score of 6 and above indicated drug-related problems.
IPV was measured using a 4-item scale, with scores ranging
from 0 to 20.42 A cutoff of 11 was used to positively code for an
experience of IPV. Depression was measured using the Patient
Health Questionaire-9, where a score .10 indicated depressive
symptoms.43 CSA was measured using the items: “Between the
ages of 12 and 16 did you have any sexual experiences with an
adult or someone at least 5 years older?” or “Between the ages
of 12 and 16 did you have any unwanted sexual experiences?”
or “Before the age of 12 years, was the person you had the
sexual experience with an adult or someone at least 5 years older
than you?” 42 If participants indicated that they had either of the
experiences above, then they were coded as having a history of
CSA. A sum of these items was created to measure psychosocial
syndemics (range: 0–5).

Data Analysis
Zero-inﬂated Poisson (ZIP) regression models were
used to evaluate variables associated with number of missed
ART doses among the participants. Because we were
interested in understanding the differences between participants who did not miss doses at all (ie, true zeroes and chance
zeroes) versus participants who missed at least one dose, a
ZIP model was warranted. In addition to the excess zeroes,
we also adjusted for overdispersion, comparing a traditional
Poisson model with a ZIP model. We used as model selection
criteria a lower Akaike Information Criterion/Bayesian
Information Criterion in addition to the Vuong test,44 which
indicated that the ZIP model ﬁt our data better than a
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RESULTS

ranged in age between 18 and 67 years (mean = 37.5,
median = 35, SD = 12.2), and 43.9% was born in Los
Angeles. Although we enrolled BMSM, 28.8% of our
participants endorsed multiple ethnicities including “Black/
African.” More than half (56.1%) reported an annual
household income below the FPL, and participants with
any form of employment (full-time, part-time, or selfemployed) comprised 41.9% of our sample. More than half
(51.6%) resided in the urban core of Los Angeles County.
Nearly all (95.9%) had access to health insurance at the
time of enrollment, and 88.8% of the participants had
regular access to a primary care physician (Table 1).
Participants endorsed multiple psychosocial syndemics, including CSA (51.8%), IPV (16.9%), depression
(39%), problem alcohol use (15.5%), and problem drug
abuse (41%). Our sample also endorsed structural syndemics, including poverty (56.1%), criminal justice involvement
(36.6%), and housing instability (26.3%). Bivariate correlations between structural syndemics and psychosocial syndemics were statistically signiﬁcant (r = 0.27; P = 0.008).
Figure 1 depicts the number of psychosocial and structural
syndemics reported among the study sample. Nearly onethird (31.7%) of participants reported 2 or more structural
syndemic factors; 43.3% of the participants reported 2 or
more psychosocial syndemic factors (Table 2).
ZIP models are summarized in Table 3 and examine
the effects of demographic characteristics and syndemic
indicators as correlates of treatment adherence (number of
missed doses) in the week after enrollment into the study.
Bivariate associations between the count outcome variable
(number of missed doses) and demographic characteristics
and syndemic variables are reported. Unstable housing
(count portion of the ZIP model) was statistically signiﬁcantly associated with the number of missed doses [internal
rate of return = 1.68, 95% conﬁdence interval (CI) = 1.12 to
2.53, P = 0.012] and structural syndemic indicators (count
portion of the ZIP model) were statistically signiﬁcantly
associated with the number of doses missed (internal rate of
return = 1.31, 95% CI = 1.06 to 1.63, P = 0.013).
We entered structural syndemics as a score (0–3) in our
adjusted model. The association between structural syndemics
remained statistically signiﬁcant after adjusting for employment,
age, education, and psychosocial syndemics in the count portion
of the model in the expected direction, indicating that structural
syndemics increase the odds of missed doses among our
participants. However, psychosocial syndemics did not predict
the number of missed doses either independently or in the
adjusted model. The estimated rate ratio for a one-unit increase in
structural syndemic score, given the other variables are held
constant in the model, was 1.63. This means that as participants’
syndemic score increased by one point, the mean number of
missed doses would be expected to increase by a factor of 1.63
while holding constant psychosocial syndemics, age, and
employment (P , 0.05).45

Of the 124 participants who completed the baseline
interview, 98 (79%) were currently receiving ART, completed the follow-up text message adherence survey, and
were included in subsequent analysis. On average, participants missed 1.30 doses of ART (SD = 2.09). Participants

Results from our study add to the limited but growing
literature examining psychosocial and structural syndemics

TABLE 1. Demographic Characteristics of BMSM+ in Los
Angeles County on ART Who Responded to Text Message
Adherence Survey at 1-Week Postenrollment, 2018–2019
(N = 98)*
Born in Los Angeles
Age group
18–29
30–39
40–49
50–59
60+
Race/ethnicity†
Black/African American
Black/African + other ethnicity
Educational attainment
9–11 grade
Bachelor’s degree
High-school graduate/GED
Master’s degree
Some college credit but no degree
Technical/vocational or associates
Income below FPL
Employment status†‡
Employed—full-time
Employed—part-time
Self-employed
Retired
Unable to work because of disability
Out of work
Student
Access to a health care facility
Yes, there are 1 or more places
There is NO place
Decline to answer
Current access to health insurance

N

%

43

43.9

28
34
15
14
6

28.9
35.1
15.5
14.4
6.2

61
26

67.8
28.8

10
15
24
1
36
11
55

10.2
15.3
24.5
1.0
36.7
11.2
56.1

13
19
9
4
31
20
7

13.3
19.4
9.2
4.1
31.6
20.4
7.1

87
6
5
94

88.8
6.1
5.1
95.9

*Totals may not add to 100 because of missing data.
†Multiple responses accepted, and percentages may exceed 100.
‡Employment status was assigned by giving preference to any type of employment
when multiple other responses were chosen. Students with other positions were included
in the respective groups. Individuals who were out of work and had a disability were
included in both the groups.

traditional Poisson model. First, independent variables were
entered with the outcome variable. Next, we conducted
adjusted analyses with the structural syndemic sum as the
primary predictor, adjusting for psychosocial syndemics and
demographic characteristics. None of the variables were
highly correlated with each other, which allowed us to
generate the most parsimonious model for our analysis.

DISCUSSION
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TABLE 2. Syndemic Conditions Among BMSM+ in Los
Angeles County, 2018–2019 (N = 98)*
Psychosocial syndemics
Problem alcohol use
Other drug use
IPV
Depression
CSA
Structural syndemics
Poverty
Criminal justice involvement
Unstable housing
Syndemic sum scores
Psychosocial syndemic score
0
1
2
3
4
5
Structural syndemic score
0
1
2
3

N

%

13
34
15
37
43

15.5
41
16.85
39
51.8

55
34
25

56.1
36.6
26.3

22
33
26
10
3
3

22.7
34
26.8
10.3
3.1
3.1

24
43
22
9

24.5
43.9
22.5
9.2

x̄ (s)
1.4 (1.23)
—
—
—
—
—
1.17 (0.90)
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—

*Totals may not add to 100 because of missing data.

associated with HIV adherence among MSM,25,29 particularly
BMSM+.30 Although previous research has focused largely
on psychosocial factors as drivers of elevated rate of HIV
among BMSM,46 this study uses syndemics theory, which
follows the tenet that disease clustering may be derived from
structural conditions of inequity, poverty, and stigmatization
and not just from psychosocial experiences.23,30 As such, this
study builds on recent literature in which structural conditions
are examined separately from psychosocial conditions to
better understand the pathways to differential biological and
psychological outcomes among populations left vulnerable to
various social conditions.23,29,30,39
Studies using syndemics theory center on interrelated
psychosocial factors, including CSA, anxiety disorders,
depression, alcohol, and substance use, to examine HIV
treatment engagement among MSM.25,47 Previous studies
demonstrate a marked decline in HIV treatment engagement
among MSM as the number of psychosocial syndemics
increased.25,27 Previous research also indicates that psychosocial syndemics negatively affect BMSM because trauma
and oppression may reduce the ability of BMSM to build
supportive interpersonal and community networks.31,48 Our
study results differ from these ﬁndings in that we did not ﬁnd
psychosocial syndemic factors to be associated with worse
HIV treatment adherence. Although the sample size of this
study may account for the nonsigniﬁcant association (see
limitations), these results may be indicative of the relative
importance of structural forces (eg, poverty, criminal justice
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involvement, and housing instability) in the lives of study
participants compared with that of psychosocial factors. After
adjusting for employment, age, education, and psychosocial
syndemic factors, we found that the structural syndemic
factors of poverty, criminal justice involvement, and housing
instability increased the odds of missed ART doses among
participants. These results support the ﬁndings of others that
interrelated structural factors, such as unemployment, limited
health care access, incarceration history, poverty, and housing
instability, are associated with poorer HIV treatment engagement among MSM,30,31,35 particularly BMSM+.14,49 Previous
research demonstrates that BMSM+ may delay resource helpseeking.50,51 The intersecting stigma of HIV serostatus, race/
ethnicity, and sexual orientation may play a role in reducing
HIV care engagement among BMSM+ because they are
shown to limit the utilization of social support networks and
increase depressive symptoms in this population.51,52 Low
health care engagement among BMSM+ has been associated
with anticipated HIV stigma after diagnosis, and prejudicial
sentiments before diagnosis is predictive of HIV stigma.53
Additional reasons for reduced ART adherence may include
stigma associated with disability54 and stigma associated with
accessing disability beneﬁts because it is seen as a form of
welfare fraud.55
Our research ﬁndings are subject to several limitations.
First, the sample size is small and may have prevented the
detection of statistically signiﬁcant effects. This is one possible
explanation for not ﬁnding statistically signiﬁcant associations
between psychosocial syndemics and ART adherence, which
has been demonstrated in the previous literature.24 The data are
cross-sectional; we cannot make causal inference as to the
direction of the associations described earlier. In addition, all
data are based on self-report, which is less desirable for
measuring ART medication adherence than other methodologies.56,57 Interviewer-administrated surveys may also have
introduced social desirability bias into the data.58 Using text
message surveys to measure adherence 1 week after the baseline
assessment may have introduced bias, priming participants to
overreport medication adherence. That said, this methodology
has been shown to improve recall bias, which may arise when
PLWH are asked to describe medication adherence retrospectively over longer periods of time.59,60 We also recognize that
structural syndemic factors used in our analyses are captured
through documenting individual outcomes. A more nuanced
approach to measuring structural syndemic factors may be
warranted; in addition, future research may beneﬁt from
examining HIV stigma as part of the analyses. Despite these
limitations, our data contribute to a growing body of literature on
syndemics and ART medication adherence among BMSM+.

Policy Implications and Future
Research Directions
In the United States, events in the past year related to
racial justice movements and the global COVID-19 pandemic
have exposed useful pillars to framing our work in addressing
HIV treatment engagement among BMSM+ and other
communities disproportionately affected by HIV. First, we
recognized that the negative impact of structural racism often
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TABLE 3. Zero-Inflation Poisson Distribution Assessing Independent Associations Between Treatment Adherence and
Demographic and Syndemic Predictors Among BMSM in Los Angeles County, 2018–2019 (N = 98)
Missed Doses in 1-wk Postenrollment
Unadjusted Model
Predictors
Demographics
Age
Educational
attainment*
Employment
status†
Psychosocial
syndemics
Problem alcohol
use
Other drug use
IPV
Depression
CSA
Structural syndemics
Poverty
Criminal justice
involvement
Unstable housing‡
Structural syndemic
score‡
Psychosocial
syndemic score

Adjusted Model

Exponentiated Count
Estimate (95% CI)

Zero-Inﬂation Exponentiated
Coefﬁcients (95% CI)

Exponentiated Count
Estimate (95% CI)

Zero-Inﬂation Exponentiated
Coefﬁcients (95% CI)

0.98 (0.97 to 1.01)
0.74 (0.5 to 1.08)

1 (0.96 to 1.04)
0.88 (0.36 to 2.12)

1.01 (0.97 to 1.03)
0.77 (0.49 to 1.18)

1.01 (0.95 to 1.077)
0.66 (0.23 to 1.93)

1.08 (0.72 to 1.64)

1.14 (0.47 to 2.76)

1.39 (0.79 to 2.48)

1.83 (0.43 to 7.7)

0.55 (0.29 to 1.04)

0.21 (0.03 to 1.49)

—

—

0.79 (0.52 to 1.21)
1.3 (0.85 to 2.0)
1.17 (0.79 to 1.75)
1.07 (0.7 to 1.63)

0.38 (0.14 to 1.01)
0.39 (0.12 to 1.3)
0.66 (0.275 to 1.61)
0.75 (0.3 to 1.89)

—
—
—
—

—
—
—
—

1.36 (0.91 to 2.03)
1.27 (0.84 to 1.91)

1.1 (0.46 to 2.62)
0.54 (0.21 to 1.33)

—
—

—
—

1.68‡ (1.12 to 2.53)
1.31‡ (1.06 to 1.63)

1.3 (0.49 to 3.4)
0.96 (0.59 to 1.55)

—
1.63‡ (1.17 to 2.25)

—
1.5 (0.63 to 3.6)

0.99 (0.87 to 1.14)

0.72 (0.49 to 1.03)

0.86 (0.71 to 1.04)

0.56 (0.32 to 0.99)

*Employment status compares individuals with any kind of employment with unemployed individuals.
†Educational attainment compares individuals with high school + education with those with or below high-school education.
‡Indicates P , 0.05.

falls on individuals. The burden of dismantling institutionalized racism, however, should lay in the hands of those in
power who can address its structural manifestations. Second,
we recognized that protecting individuals from homelessness
during the COVID-19 crisis, including measures to halt
evictions and increase resources to fund public social safety
net and housing programs, was politically feasible because
these measures were framed as key public health interventions to address the spread of COVID-19.61 This is instructive
in our goal to reach our nation’s Ending the HIV Epidemic
goals. We must frame and further document how helping
individuals achieve and/or maintain housing stability is not
only a form of health care but also critical to maintaining
public health. Disparities in HIV related to intersections of
race/ethnicity offer proof that racism is a public health
emergency that requires structural intervention. If we fail to
learn, grow, and integrate key lessons, PLWH and especially
people most vulnerable to disparities in treatment outcomes
will face greater risk of morbidity and mortality.
Taken together, this research supports the need for more
broad-based HIV treatment interventions to support BMSM+,
including those that tackle poverty, disproportionate rates in
policing and criminalization, and housing instability. In theory,
eligible PLWH have access to additional safety net programs to

address poverty and housing instability. They include federally
funded disability beneﬁts (eg, ﬁnancial assistance) for individuals whose conditions are disabling62 and wraparound services
for low-income PLWH funded by the Ryan White Care Act.63
Beneﬁts include a panoply of social services (eg, health care,
social support, food programs, and legal services), coverage for
drug costs, and health, behavioral health, and substance use
services. In addition, federal, state, and local funding facilitate
access to emergency, transitional, permanent housing, and
long-term housing subsidies (eg, Section 8) for eligible
participants.64–67 When theory meets reality, however, problems arise. The costs (ie, time and effort) associated with
seeking assistance from social welfare programs are disproportionately high because eligibility guidelines remain strict
and applicants must engage with problematic bureaucracy
within administrating institutions.68 The reality, too, is that
available beneﬁts are often substandard because they fail to lift
people out of poverty and into stable and habitable housing
environments. Barring signiﬁcant changes to these trends,
however, greater investment in understanding the speciﬁc
needs of PLWH who are justice involved is a clear direction
for future work. Recent efforts to eliminate disproportionate
policing and the criminalization of communities of color are a
starting point for structural change.
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Background: Youth experiencing homelessness (YEH) are at

Conclusions: PCA models that promote HIV knowledge and
condom use are efﬁcacious for YEH. Youth are able to serve as a
bridge between interventionists and their community. Interventionists should consider working with computer scientists to solve
implementation problems.

elevated risk of HIV/AIDS and disproportionately identify as racial,
ethnic, sexual, and gender minorities. We developed a new peer change
agent (PCA) HIV prevention intervention with 3 arms: (1) an arm using
an artiﬁcial intelligence (AI) planning algorithm to select PCAs; (2) a
popularity arm, the standard PCA approach, operationalized as highest
degree centrality (DC); and (3) an observation-only comparison group.

Key Words: youth experiencing homelessness, artiﬁcial intelligence, social networks, HIV prevention, prevention interventions

Setting: A total of 713 YEH were recruited from 3 drop-in centers

(J Acquir Immune Deﬁc Syndr 2021;88:S20–S26)

in Los Angeles, CA.

Methods: Youth consented and completed a baseline survey that
collected self-reported data on HIV knowledge, condom use, and
social network information. A quasi-experimental pretest/posttest
design was used; 472 youth (66.5% retention at 1 month postbaseline) and 415 youth (58.5% retention at 3 months postbaseline)
completed follow-up. In each intervention arm (AI and DC), 20% of
youth was selected as PCAs and attended a 4-hour initial training,
followed by 7 weeks of half-hour follow-up sessions. Youth
disseminated messages promoting HIV knowledge and condom use.
Results: Using generalized estimating equation models, there was a
signiﬁcant reduction over time (P , 0.001) and a signiﬁcant time by
AI arm interaction (P , 0.001) for condomless anal sex act. There
was a signiﬁcant increase in HIV knowledge over time among PCAs
in DC and AI arms.
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INTRODUCTION
Each year, approximately 4.2 million youth aged 13–25
years in the United States experience some form of homelessness.1 HIV prevalence of youth experiencing homelessness
(YEH) far exceeds that of their housed counterparts.2 HIV
disparities for YEH are partly the result of systemic HIV
disparities based on race/ethnicity, sexual orientation, and gender
identity. In particular, Black and Latinx youth are more likely to
experience homelessness when compared with their White
peers.1 Moreover, 20%–40% YEH identify as members of
lesbian, gay, bisexual, transgender or queer communities.3
One solution to HIV prevention is the peer change
agent (PCA) model.4–6 Given the central role that peers play
in the HIV risk and protective behaviors of YEH,7–10
researchers have suggested that a PCA model for HIV
prevention should be developed for YEH.7,9,11 PCA models
identify a small number of individuals in a high-risk target
population to become advocates in their community. These
individuals are tasked with disseminating HIV prevention
information and norm-changing messages to their peers.4–6
PCA models are effective for HIV prevention in many
contexts in studies ranging from the mid-1990s to the
present,4–6,12 although there have been some notable failures.13,14 Some failure has been attributed to focusing on
health education rather than messages focused on changing
norms.14 Recently, however, Schneider et al15 suggested that
PCA model failures may be due to how PCAs are selected.
They argued that the change agents who are selected to do the
PCA work can often be as important, if not more important,
than the messages they convey. As developed by Kelly,4,5 the
standard method for selecting PCAs uses ethnographic
methods to identify the most popular individuals in the social
network. This can be operationalized more formally as
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selecting PCAs who have the greatest number of network
connections with others in a population, a concept known in
social network terminology as the highest degree centrality
(DC). Several authors—particularly Valente and Pumpuang16—have described how network-driven prevention
programs can beneﬁt from explicitly modeling social networks and leveraging network methods in the context of
intervention delivery.
Recent work has piloted the development of artiﬁcial
intelligence (AI) methods to improve the process of selecting
PCAs.17–22 This work was based on inﬂuence maximization
research in computer science.22,23 Although AI is still
relatively new to many researchers in medicine, public health,
and social work, techniques from AI, particularly machine
learning approaches, have gained visibility and traction in
recent years.24–26
The purpose of this article is to present results of a
quasi-experimental design that compares a PCA model
delivered in drop-in centers with 3 study arms: (1) PCA
selection based on AI; (2) PCA selection based on popularity,
operationalized as YEH with highest DC; and (3) an
observation-only comparison group (OBS).

smaller groups of participants. Training was delivered by 2 or 3
facilitators—an masters in social work staff lead and/or masters in
social work student intern(s). The primary intervention training
lasted approximately 4 hours (ie, one half-day). The training was
interactive and broken into six 45-minute modules on the mission
of PCAs, sexual health, HIV prevention, communication skills,
leadership skills, and self-care. Training minimized lecture-based
learning and was designed to engage youth in a variety of
learning activities, including group discussion, games, journaling
and reﬂection, experiential learning, and role-playing. PCAs were
asked to focus their communications on their social ties,
particularly other youths at the drop-in center, and to promote
regular HIV testing and condom use. PCAs were encouraged to
focus on face-to-face interactions if possible but to use social
media as well. The initial training was supported by 7 weeks of
30-minute follow-up check-in sessions. Ninety-one percentage of
PCAs checked in at least once; the modal attendance for check-in
sessions was 4 sessions. PCAs received $60 for the training and
$20 for each check-in session.

METHODS

Assessment of whole (sociometric) networks followed
an event-based approach,29 wherein each network was composed of relational ties between youth receiving services within
the deﬁned boundaries of each of the 3 drop-in centers at a
given point in time. Assessment of sociometric networks was
performed by conducting an in-person interview with each
participant that asked, “Who are your friends at this agency?”
Participants could list up to 10 friends (alters in social network
terminology). A consistent team of 2 research assistants
involved in participant recruitment at each agency then
determined whether alters were also enrolled as research
participants in the study. Given that network data collection
was staggered for the 3 arms at 3 separate drop-in centers, this
resulted in 9 sociometric networks. Sociometric network ties at
baseline were used to select peer leaders (discussed further).

Participants, Sampling, and Study Design
All study procedures were approved by the University
of Southern California Institutional Review Board. This is a
quasi-experimental, 3-group (AI, DC, and OBS), pretest/
posttest design. A total of 713 youth were recruited across 9
networks of YEH (aged 16–24 years) from 3 different drop-in
centers in Los Angeles, CA, from September 2016 to October
2018. At each drop-in center, each arm of the study was
conducted once, with recruitment separated by a 6-month
interval to allow for sufﬁcient numbers of new youth to
replace previous clients (Fig. 1). Because outcomes are
measured at the level of individuals within the network, at
the level of the PCA, and diffusion of norms nearly
guarantees contamination, randomization at the level of the
individual within these 9 networks is not possible. All youth
receiving services were eligible to participate and were
informed of the study as they entered the drop-in center.
One lead study staff recruited participants throughout the
study to ensure participants were included only once.

Intervention Design and Delivery
Our intervention design was based on previous literature, community collaborations, youth input, and research
team members’ long-term experience working with YEH in
both research and service delivery contexts. The intervention
design was also informed by multiple theories, including the
risk ampliﬁcation and abatement model27 and diffusion of
innovations.28
In both AI and DC, PCAs were recruited over a 3-week
period, and each training session was limited to a maximum of 5
participants. To achieve the desired total number of PCAs in the
network, researchers conducted 3 subsequent trainings with

PCA Selection Methods
Social Network Data

PCA Selection Methods
In the DC arm, PCAs were selected based on popularity, as deﬁned by DC—that is, the 20% of youths with the
greatest number of ties to other youths was recruited.16 In the
AI arm, 20% of youth in the network was selected for PCA
training based on the CHANGE algorithm. In each arm (AI
and DC), agents are selected from a given network by only
one method. Details of the development and computational
experiments of this AI selection procedure are available
elsewhere.17–19
What follows is the logic of the CHANGE algorithm.19
The population of YEH is modeled as nodes of a graph
G ¼ ðV ; EÞ. We seek to recruit a set of youth S to be PCAs,
where jSj # k. This budget constraint reﬂects the fact that
PCAs are given a resource-intensive training and support
process. The objective is to maximize the total expected
number of youth who receive information about HIV prevention, given by the function f ðSÞ. Here, f represents the
number of youth receiving information in expectation over a
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FIGURE 1. Participant recruitment and
flow diagram.

probabilistic model of information diffusion across the
network. We use the standard independent cascade model22
in which each node who receives information transmits it to
each of their neighbors with probability P. The cascade
model22 has become the standard computational model used
in computer science to examine the inﬂuence dynamics and
diffusion in networks. Within computer science, much work
has been done to explore how to spread information in
networks most efﬁciently (or optimally), an area known as
inﬂuence maximization. The optimization problem
maxjSj#k f ðSÞ is the subject of this well-known inﬂuence
maximization problem. In this study, we detail 3 steps for
deploying an inﬂuence maximization intervention in the ﬁeld
and provide some high-level description of our proposed
solutions, which build on our previous work.18,19
First, information about the network structure G must
be gathered. The relevant network is that of face-to-face
interactions. Collecting such data requires time-intensive
interviews with youth about their connections. Accordingly,
the ﬁrst stage of our algorithmic problem is to decide which
nodes to query for network information (ie, which youth to
interview about their network ties). Ideally, only a small
fraction of nodes is queried, substantially reducing the cost of
the intervention. CHANGE uses a simple heuristic to select
nodes to query. Queries are made in pairs. The ﬁrst query in
the pair is made to a node selected uniformly at random from
the network. The second query in the pair selects a uniformly
random neighbor of the ﬁrst node. These steps are repeated
until approximately 20% of the network has been sampled.
Thus, only one in 5 youth need to be interviewed for network
information, increasing the ease of data collection.
Second, this network information is used to select an
initial set of PCAs. This stage more closely resembles the
standard inﬂuence maximization problem.22 However, there
is an additional complication that the propagation probability
P is not known. Indeed, there is no data source from which it
could be inferred. Instead, we formulate an uncertainty set P
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containing a set of possible values for P, which are consistent
with previous knowledge (in CHANGE, we took P to be a
discretization of the interval (0,1), reﬂecting limited previous
knowledge). The aim is to ﬁnd a set S that performs nearoptimally for every scenario contained in U . We developed a
robust optimization algorithm that obtains a provable approximation for this problem.18,19
Third, after an initial set of PCAs S is identiﬁed,
recruitment proceeds in an adaptive manner. Not all youth
invited to become PCAs will actually attend the training
session because of a number of potential barriers (eg,
transportation access, schedule conﬂicts, trust in research
teams, etc). Formally, we model that each youth who is
invited will actually attend with probability q (based on pilot
studies, we took q ¼ 0:5). Because of this variation in
attendance and capacity limits for the initial training, PCAs
are recruited over multiple rounds. At each round, CHANGE
selects PCAs through an objective function that accounts for
which PCAs were successfully recruited in previous rounds
and the probability that prospective PCAs will attend in the
current round.

Data Collection
Participants completed a self-administered survey assessing their demographics, sexual behaviors, HIV knowledge, HIV testing behaviors, and their social networks. Three
waves of survey data were collected—baseline and followups at 1 and 3 months post-baseline. A ﬂow diagram depicts
the overall study design and participant retention for each arm
(Fig. 1).

Measures
Demographics
Self-reports of age, birth sex, gender identity, race/
ethnicity, sexual orientation, and current housing situation

Copyright © 2021 The Author(s). Published by Wolters Kluwer Health, Inc.
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were assessed at baseline. Participants whose gender identity
differed from their assigned sex at birth, or who reported
gender identity as “trans male,” “trans female,” “gender
queer/nonconforming,” or something else, were coded as
transgender/nonbinary. Current housing situation was assessed by self-report by asking participant to choose from a
list of settings where they spent most of their nights during
the past 2 weeks. Participants were then categorized as living
in (1) an emergency shelter or transitional living placement,
(2) unsheltered, or (3) unstably housed (ie, “couch surﬁng”
with friends or extended family).

Sexual Risk Behavior
Sexual risk behavior was operationalized using 2 variables: condomless anal sex (CAS) and condomless vaginal sex
(CVS) acts. Participants were asked to list their 5 most recent
sexual partners in the past month. For each partner, participants
were asked whether they had (1) vaginal sex act without a
condom, (2) anal sex act without a condom, or (3) both anal and
vaginal sex acts without a condom during their last sexual
encounter. A binary variable was created indicating whether a
participant had CAS act (yes = 1; no = 0) or CVS act (yes = 1;
no = 0) with at least one sexual partner in the past month.
Participants who reported no condomless sex act or no sexual
partners in the past month were coded as zero on these variables.

HIV Testing
HIV testing in the past 6 months was assessed by
asking, “When was the last time you had an HIV test?” A
binary variable was created such that participants who
reported their last test occurring within the past 6 months
were coded as 1; and participants who reported their last test
occurring more than 6 months ago or who were never tested
were coded as 0.

HIV Knowledge
Participants completed a brief, 6-question HIV knowledge quiz. True or false and multiple choice questions
developed by our research team tested participants’ knowledge of HIV transmission, HIV testing, and local, populationrelevant statistics (eg, “How many homeless youth in Los
Angeles are infected with HIV?”). Percentage of correct
responses was used as the main outcome measure.

Data Analysis
Signiﬁcant differences on descriptive characteristics
between arms at baseline were tested using the x2 test or
analysis of variances Generalized estimating equations
(GEEs), a population-averaged extension of generalized
linear models for repeated-measures data (Zeger et al,
1988), were used to test intervention effects for the outcome.
GEEs predicting binary outcomes used a logit link function,
and a linear GEE model was speciﬁed for HIV knowledge (a
continuous variable). We speciﬁed an unstructured working
correlation matrix for all GEE models, given that differences
in quasi-likelihood information criteria were negligible across
different speciﬁcations. Bivariate logistic regression models
indicated that participants who had greater odds of missing
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data at both follow-ups had lower HIV knowledge, were more
likely to be in the DC group, were less likely to be residing in
a shelter or transitional living placement, and used drop-in
centers less frequently and for shorter periods of time.
All GEE models included terms for AI (ref: OBS), DC
(ref: OBS), time, and time-by-group interaction terms to
assess whether change in outcomes differed for groups over
time. Each model was adjusted for demographic covariates. A
binary term indicating whether a participant was a PCA was
added, along with a PCA-by-time interaction term, to
determine whether outcomes changed over time for PCAs
relative to non-PCAs. With PCA-by-time included in the
models, AI-by-time and DC-by-time interaction terms that
remained signiﬁcant would indicate that change in the
outcome was not due to changes in behavior of the
PCAs alone.

RESULTS
Descriptive statistics are summarized in Table 1. Table
2 summarizes a detailed breakdown of the outcome measures
at each time point. At baseline, a number of signiﬁcant
differences in participant characteristics were found across the
3 arms; namely, birth sex, LGBQ identity, living situation,
and which drop-in center participants were recruited from (all
P,0:05). Therefore, these and other characteristics were
included as covariates in multivariable GEE models.

CAS
As summarized in Table 3, a signiﬁcant group-by-time
interaction was found for the AI group (OR = 0.67, 95% CI:
0.46 to 0.95, P ¼ 0.03), suggesting that improvements in
CAS were driven by behavior changes among youth not
selected to be PCAs. Post hoc analyses of change at discrete
time points showed a signiﬁcantly greater reduction in CAS
from baseline to the 1-month follow-up in the AI group
relative to the DC group (OR = 0.43, 95% CI, 0.19 to 0.97,
P ¼ 0.04). This signiﬁcant reduction remained after controlling for PCAs in the model. Direct examination of the
prevalence of CAS at each time point (Table 2) shows that
improvements in the AI group happened faster than in the DC
group. Most of the improvements for AI occurred by the 1month survey, whereas improvements in the DC group were
not fully realized until month 3.

CVS
There was a marginally signiﬁcant AI-by-time interaction (OR = 0.75, 95% CI, 0.55 to 1.03, P ¼ 0.08). Post hoc
analyses at discrete time points showed signiﬁcantly greater
reductions in CVS act from the 1-month to the 3-month
follow-up in the AI group (relative to observation only)
(OR = 0.39, 95% CI, 0.19 to 0.79, P ¼ 0.01).

HIV Knowledge and Testing
The PCA-by-time interaction term was signiﬁcant
(b = 0.11, SE = 0.02, P,0:001), indicating that PCAs
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TABLE 1. Participant Characteristics at Baseline (N = 713)

Variable
Age
Gender
Male*
Female
Transgender/
nonbinary
Race/ethnicity
Black/African
American
Non-Hispanic
White
Hispanic or
Latino/a/x
Multiple
Other†
LGBQA*
Romantic
relationship
(current)
Housing
Shelter/
transitional
living
Unstably
housed*
Street
(unsheltered)*
Drop-in center*
My Friend’s
Place
Youth Center on
Highland
Safe Place for
Youth

AI
(n = 253)

DC
(n = 209)

OBS
(n = 251)

Full
Sample

N (%) or
M (SD)

N (%) or M
(SD)

N (%) or
M (SD)

N (%) or
M (SD)

22.0 (2.0)

21.8 (2.2)

21.8 (2.2)

21.9 (2.1)

193 (76.3)
60 (23.7)
32 (12.6)

164 (78.5)
42 (20.1)
25 (12.0)

175 (69.7)
76 (30.3)
37 (14.7)

533 (74.6)
178 (24.9)
94 (13.2)

88 (34.8)

64 (30.6)

69 (27.5)

221 (31.0)
160 (22.4)

33 (13.0)
70
15
120
88

(27.7)
(5.9)
(47.4)
(34.8)

57 (22.5)

27 (12.9)
50
14
74
66

(23.9)
(6.7)
(35.4)
(31.6)‡

56 (26.8)‡

45 (17.9)
59
19
112
96

(23.5)
(7.6)
(44.6)
(38.2)

47 (18.7)

106 (14.8)
179
48
306
251

(25.1)
(6.7)
(42.9)
(35.2)

99 (47.4)‡

94 (37.5)

287 (40.2)

102 (40.3)

54 (25.8)‡

110 (43.8)

267 (37.4)

64 (25.3)

74 (35.4)

90 (35.9)

228 (31.9)

96 (37.9)

81 (38.8)

80 (31.9)

257 (36.0)

93 (36.8)

54 (25.8)

81 (32.3)

228 (31.9)

*Signiﬁcant between-group differences at P , 0.05.
†Other race includes Asian, Native, Paciﬁc Islander, and “other” as a write-in
category.
‡Data missing from ﬁrst wave of DC (n = 54).

increased their HIV knowledge over time. Similarly, a PCAby-time term was signiﬁcant (OR = 1.82, 95% CI, 1.07 to
3.09), indicating that PCAs had higher odds of testing for
HIV over time.

The ﬁndings from our study provide a unique and
innovative strategy to optimize PCA selection by using the AI
algorithm CHANGE. Our study used a quasi-experimental
design with 3 arms: an observation-only arm, a typical PCA
selection method arm (ie, namely popularity–highest DC),
and a PCA selection arm using the AI CHANGE algorithm.
Results indicate that using the AI algorithm is an efﬁcacious
intervention approach. First, and most importantly, there was
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AI
Variable

n (%)

CAS
Baseline
69 (27)
1M
31 (18)
3M
27 (18)
CVS
Baseline
90 (36)
1M
51 (30)
3M
31 (20)
HIV testing (past 6
mo)
Baseline
183 (74)
1M
136 (82)
3M
114 (75)
HIV knowledge test
(% correct)
Baseline
58 (20)
1M
69 (22)
3M
65 (23)

DC

OBS

Total
N

n (%)

Total
N

n (%)

Total
N

253
171
154

69 (33)
43 (35)
26 (24)

205
124
108

54 (22)
37 (21)
36 (24)

251
176
152

253
171
154

87 (42)
53 (43)
34 (32)

206
124
108

116 (46)
62 (35)
61 (40)

251
176
152

246
166
152

139 (67)
101 (80)
79 (74)

207
126
107

181 (72)
141 (81)
123 (83)

249
174
149

251
167
152

56 (22)
64 (23)
63 (25)

154
88
74

57 (20)
63 (20)
59 (19)

249
174
150

160 (22.4)

94 (37.2)

DISCUSSION

TABLE 2. Outcomes Over Time, Stratified by Intervention
Group (N = 713)

a signiﬁcant reduction in CAS act for those in the AI arm, as
indicated by the signiﬁcant arm-by-time interaction. In the AI
arm, there was a signiﬁcant 33% reduction in the odds of
CAS over time compared with the observation-only arm. In
contrast, there were no statistically signiﬁcant changes over
time in the DC arm. Moreover, post hoc analyses at discrete
time points showed signiﬁcantly greater reductions in CVS
from the 1-month to the 3-month follow-up in the AI group.
Together, these ﬁndings suggest that the AI algorithm does a
better job in selecting PCAs than DC (ie, popularity).
Second, improvements in the CHANGE group happened faster than in the DC group; most of the improvement
for CHANGE occurred by the 1-month survey, whereas
improvements in the DC group were not fully realized until
month 3. The purpose of the CHANGE algorithm is to
identify a set of agents who have the most rapid and extensive
reach. CHANGE identiﬁes key persons throughout the
network space, whereas popularity often results in selecting
redundant change agents. Popular people often have overlapping ties, including to other popular individuals and/or to a
shared set of others (ie, multiple popular people are connected
with the same others). So information may eventually diffuse
through the entire network under popularity but less efﬁciently compared with when CHANGE selects the agents.
Fast results are important for 2 reasons. First, rapid adoption
of protective behaviors helps to immediately curtail transmission in a high-risk population. Second, high transience
among YEH means that a nonnegligible portion of youth will
have left the center by the time a 3-month intervention is
complete. We conclude that the AI-augmented intervention
implemented with CHANGE has substantial advantages over
an intervention in which PCAs are selected with the
DC method.
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Third, we observed improvements in HIV knowledge
and HIV testing over time among the subset of youth who
were trained as PCAs. The PCA’s had extended contact with
the research team and developed a level of commitment to
HIV prevention. Thus, it is not surprising to see some HIV
prevention behaviors change signiﬁcantly for the PCAs even
if they were not effectively disseminated to others in
the network.
The ﬁndings of this work suggest that AI may be a
useful tool to augment public health and social work

TABLE 3. Including all Outcomes in 1 Table
Outcome
Variable

Predictor

b

SE

OR

95% CI

P

Time
AI
DC
PCA
AI · time
DC · time
PCA · time

—
—
—
—
—
—
—

—
—
—
—
—
—
—

1.05
1.44
1.49
1.00
0.67
0.78
1.17

0.82 to 1.33
0.89 to 2.32
0.88 to 2.52
0.56 to 1.78
0.46 to 0.95
0.52 to 1.15
0.73 to 1.89

0.72
0.14
0.14
0.99
0.03
0.20
0.51

Time
AI
DC
PCA
AI · time
DC · time
PCA · time

—
—
—
—
—
—
—

—
—
—
—
—
—
—

0.87
0.79
1.09
0.86
0.75
0.85
1.17

0.71 to 1.07
0.53 to 1.18
0.68 to 1.74
0.49 to 1.50
0.55 to 1.03
0.60 to 1.22
0.76 to 1.81

0.18
0.25
0.72
0.59
0.08
0.38
0.47

Time
AI
DC
PCA
AI · time
DC · time
PCA · time

—
—
—
—
—
—
—

—
—
—
—
—
—
—

1.34
1.21
0.95
0.79
0.73
0.91
1.82

1.05 to 1.71
0.77 to 1.91
0.58 to 1.56
0.41 to 1.53
0.52 to 1.03
0.58 to 1.41
1.07 to 3.09

0.02
0.40
0.84
0.48
0.07
0.66
0.03

CAS

CVS

HIV testing

HIV knowledge
Time

0.002 0.009

—

AI

20.02

0.02

—

DC

20.04

0.02

—

PCA

0.02

0.03

—

AI x time

0.02

0.01

—

DC · time

0.02

0.02

—

PCA · time

0.11

0.02

—

20.02 to
0.79
0.02
0.34
20.05 to
0.02
20.08 to
0.09
0.01
20.03 to
0.38
0.07
20.01 to
0.20
0.04
20.01 to
0.27
0.05
0.07 to 0.16 ,0.001

Generalized estimating equations predicting study outcome variables, including
PCA and PCA · time interaction.
Models adjusted for age, male birth sex, transgender, LGBQ identity, male X
LGBQ, race, committed relationship, housing status, and drop-in center.
Bolded parameter estimates are signiﬁcant at P , 0.05.
Italicized parameter estimates are signiﬁcant at P , 0.10.
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intervention design. Creating and testing new behavioral
health interventions with human subjects is a timeconsuming and costly endeavor. Computer science relies
heavily on computational experiments to test and reﬁne
algorithms. This activity allows one to discard suboptimal
solutions at relatively low cost. In our case, several alternatives were tested and discarded in early computational
experiments18,19,23 without ever reaching the stage of ﬁeld
tests with human subjects.
There are some limitations to this study that must be
acknowledged. First, this is a quasi-experimental design, not a
randomized control trial. Because the intervention seeks to
train PCAs to disseminate information within the networks in
which they are embedded, randomization at the level of
individual study participants was not possible. Second, all
behavioral data came from self-reports. Third, YEH are a
highly transient group, and retention in the study over time is
very challenging. Our study retention rate of 59% was
somewhat lower than rates reported in other studies involving
longitudinal follow-up of YEH.30,31 However, this past
research was conducted within more stable populations of
new runaways (most all of whom returned home)30 or youth
recruited from shelter services.31 Youth with chronic experiences of homelessness accessing drop-in centers are far more
difﬁcult to track and retain. Indeed, Bender et al32 worked
with a similar drop-in-based population and reported similar
retention rates.
Our hope is that this project provides an example for a
broader research agenda exploring AI techniques to improve
health and equity within our communities. In the past few
years, we have observed a growing interest in how machine
learning techniques in AI may be incorporated into health and
behavioral health contexts.24–26 We see this study, however,
as demonstrating how AI and social science can collaborate
beyond the sphere of predictive analytics into enhanced
behavioral health and prevention intervention design. The
results from this intervention study provide evidence that AI
can substantially improve the impact of services offered to the
most vulnerable and disproportionately affected communities.
One future challenge to be addressed is on how to implement
an AI method in community settings. Our intention is to make
our algorithm available online for free to any community
agency. We believe, however, that some additional implementation research may be needed to most effectively
facilitate
the
transfer
of
this
technology
to
community settings.
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Uptake, Retention, and Adherence to Pre-exposure
Prophylaxis (PrEP) in TRIUMPH: A Peer-Led PrEP
Demonstration Project for Transgender Communities in
Oakland and Sacramento, California
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Background: TRIUMPH (Trans Research–Informed communities
United in Mobilization for the Prevention of HIV) was a communityled, transgender-speciﬁc pre-exposure prophylaxis (PrEP) demonstration project at 2 community-based clinical sites in California.
TRIUMPH used peer health education, community mobilization, and
clinical integration of PrEP with hormone therapy to promote PrEP
knowledge and acceptability. The goal of this study was to evaluate
PrEP uptake, retention, and adherence among TRIUMPH participants and examine site-based differences.

Methods: Eligible participants were adult transgender and gender
diverse people interested in PrEP. Participants were seen at baseline
and at 1, 3, 6, 9, and 12 months for PrEP provision, clinical visits,
and HIV testing. PrEP uptake was deﬁned as dispensation of PrEP,
PrEP retention was deﬁned as proportion of expected visits
completed among those who initiated PrEP, and PrEP adherence
was assessed by measuring tenofovir diphosphate concentrations in
dried blood spots. Logistic regression models quantiﬁed the
association of variables with PrEP outcomes.
Results: TRIUMPH enrolled 185 participants; the median age was
28 years (interquartile range: 23–35), 7% was Black, and 58% was
Latinx. PrEP uptake was as follows: 78% in Oakland and 98% in
Sacramento; 91% among trans women, 96% among trans men, and
70% among nonbinary participants. Almost half (47%) rarely/never
believed about HIV, and 42% reported condomless sex act in the
past 3 months. Participants who reported higher numbers of sex
partners were more likely to be retained and adherent; other
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predictors of adherence included not having a primary partner and
not experiencing violence in the past 3 months.

Conclusions: This community-led, trans-speciﬁc PrEP demonstration project documents high levels of PrEP initiation in a young
transgender and gender diverse cohort at risk of HIV acquisition.
Key Words: transgender, pre-exposure prophylaxis, HIV prevention, PrEP adherence, PrEP uptake
(J Acquir Immune Deﬁc Syndr 2021;88:S27–S38)

INTRODUCTION
Transgender (“trans”) women (individuals with a
feminine and/or female gender identity who were assigned
male sex at birth) are disproportionately affected by HIV;
prevalence and incidence rates for trans women are demonstrated to be among the highest of all risk groups.1 In the
United States, the odds of HIV among trans women was
found to be 34-fold higher than the general population.2
Although the estimated HIV prevalence for adults in the
United States is less than 0.5%, an estimated 9.2% of trans
people is living with HIV; 14.1% is trans women and 3.2% is
trans men.3 Trans women of color, particularly Black and
Latina trans women, experience an extremely high burden of
HIV; more than half of trans people diagnosed with HIV are
Black (44%) and/or Hispanic/Latinx (26%).4
Pre-exposure prophylaxis (PrEP) is a highly effective
HIV prevention method when taken as prescribed.5 However,
several studies have reported low rates of PrEP awareness and
uptake among trans people. A probability sample of sexually
active trans people in the United States found low rates of
current PrEP use (3%).6 Respondents who were transfeminine
(individuals assigned male sex at birth but do not identify as
men) were less likely to be familiar with PrEP than those who
were transmasculine (individuals assigned female sex at birth
but do not identify as women); most (72%) reported favorable
attitudes toward PrEP.6 In a recent survey of HIV-negative
transgender people in the United States, 17.4% reported ever
receiving a PrEP prescription, trans men reported higher PrEP
use than trans women, and PrEP discontinuation was reported
by 49% of those who reported PrEP use.7 PrEP uptake was
higher among trans men than trans women in some studies,
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although uptake remains suboptimal among trans men
considering the level of HIV risk reported.7,8
Barriers to PrEP use among trans people include
competing life priorities, intersectional stigma (including
HIV-related stigma and gender-related stigma), which often
results in health care avoidance, and concerns about negative
drug–drug interactions between PrEP and hormones.8–11
Furthermore, there has been a long history of erasure of trans
individuals and gender diverse (individuals who identify with
a gender other than cisgender male or cisgender female)
people in HIV prevention research and programming.12
Historically, trans women have been subsumed under the
behavioral risk group “men who have sex with men (MSM),”
obscuring their unique risks and prevention needs and
hindering our understanding of accurate prevalence and
incidence rates globally.13,14 Trans women’s unique sociocultural issues and contexts of risk are not considered or
addressed in prevention programming for men, and trans
women often do not feel safe or welcome when accessing
these programs.15 Information about trans men’s HIV risk and
protective behaviors is only recently coming to light.16–18
There is an urgent need for community-led genderafﬁrming PrEP programs designed speciﬁcally for trans
people and gender diverse people.19 Gender-afﬁrming health
care includes using patients’ preferred names and pronouns,
respecting diversity in patients’ gender identities and expressions, and creating safe spaces for trans patients, in addition to
the provision of hormone therapy and other gender-afﬁrming
medical care.20 The Model of Gender Afﬁrmation (GA)
describes an interpersonal, interactive process whereby a
person receives social recognition and support for their
gender identity and expression.21 Trans women have low
access to care that meets their transgender-speciﬁc care
needs22–24 and often encounter stigma when accessing care.23
The Model of Gender Afﬁrmation demonstrates how meeting
transgender women’s needs for gender afﬁrmation by
increasing access to trans-related services may decrease risk
behavior and increase self-care, including engagement in
prevention services.25–28 The Model of Gender Afﬁrmation
informed the development of the TRIUMPH PrEP demonstration project, which hypothesized that integrating PrEP
delivery into trans-speciﬁc health care services in genderafﬁrming environments, prioritizing trans community leadership, and highlighting the connection between HIV prevention and gender transition–related goals would support
PrEP uptake and adherence among transgender and gender
diverse people.19

The TRIUMPH PrEP Demonstration Project
TRIUMPH (Trans Research–Informed communities
United in Mobilization for the Prevention of HIV) project was
a collaboration between the University of California, San
Francisco, and 2 implementing sites: La Clinica de la Raza in
Oakland (a Federally Qualiﬁed Health Center; FQHC) and
Gender Health Center (a community-based organization;
CBO) in Sacramento, California. La Clinica (La Clinica) de
la Raza is a primary care clinic primarily serving Latinx
communities in Oakland’s Fruitvale district. Gender Health
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Center is a trans-led community hormone and mental health
clinic. To reﬂect the communities being served by TRIUMPH, at any one time, we had a minimum of 10 trans staff
and 10 nontrans staff, with trans-identiﬁed staff represented at
all levels of the study team and clinic staff, including the
principal investigator (PI), Co-PI, site PI, Project Director,
Research Assistant, and Peer Health Educator levels. More
than half of our team members were people of color.

Peer Health Educators
Extensively trained peer health educators (PHEs) led all
TRIUMPH activities and provided PrEP navigation, education, and support to participants. As needed, PHEs also
provided peer navigation to other needed services, such as
legal services for name changes and asylum procedures,
mental health services, and transportation.

Drop-In Clinics
Trans-speciﬁc PrEP and hormone clinics were held at
our clinical sites during 2 late afternoons/early evenings per
week. During clinic hours, group discussions were led by
PHEs to provide opportunities for participants to share
resources, seek support, receive ongoing health education,
and brainstorm strategies for increasing PrEP adherence.
Adherence support focused on empowering personal choice,
self-assessment of HIV risk, desire for feeling safe during sex
act, and daily habit formation.

Monthly Groups
Once per month, the PHEs facilitated a social group that
incorporated interactive educational discussions focused on
health-related topics, including trans-speciﬁc health issues,
safer sex act, alcohol and substance use, and PrEP. The La
Clinica site speciﬁcally included elements that were culturally
relevant to the trans Latina participants, such as food, music,
and topics related to immigration.

Community Mobilization and PrEP Champions
TRIUMPH aimed to increase PrEP knowledge and
acceptability among trans communities in Oakland and
Sacramento through community mobilization efforts. Community mobilization strategies are particularly effective in
increasing empowerment and decreasing stigma among
marginalized populations and in disseminating novel information through trusted social networks.29 Community mobilization efforts consisted of peer-led, gender-afﬁrming, sexpositive PrEP education and social marketing strategies
emphasizing the need for trans communities to mobilize to
seek full inclusion in society, gender afﬁrmation, prevent
HIV, and fully explore the potential beneﬁts of PrEP. We also
cultivated PrEP champions through community events that
were conceived and produced by TRIUMPH staff, including
an annual “Miss Triunfo” pageant in Oakland.
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METHODS
Study Design
The overall goal of the study was to examine PrEP
uptake, retention, and adherence and their predictors during a
trans-speciﬁc, community-led PrEP demonstration project
using a prospective single-arm design comparing 2 clinical
sites. The study attempted to enroll all trans people and
gender diverse people receiving services through the demonstration project at the TRIUMPH sites.

Settings
La Clinica de la Raza has a long history of serving
Latinx communities in Oakland and providing sexual health
services including PrEP; they did not have a history of
providing gender-afﬁrming hormones or have dedicated
transgender health services before implementing TRIUMPH.
As part of the program planning phase, all La Clinica staff
(including security and janitorial staff) underwent transgender
competency training delivered by UCSF staff. La Clinica also
had a strong internal champion for TRIUMPH programming,
who served as the primary health care provider for the
program. La Clinica had an on-site pharmacy that dispensed
PrEP to participants. Gender Health Center has a long history
of serving trans communities in Sacramento and providing
mental health services and hormone therapy; they did not
have experience providing sexual health services such as
PrEP. As part of the program planning phase, all staff
underwent PrEP knowledge training, the clinic built out a
phlebotomy laboratory, and a staff member became a licensed
phlebotomist. Gender Health Center did not have an on-site
pharmacy; study staff dispensed PrEP directly to participants.
All TRIUMPH staff at both clinics underwent initial training
regarding implementation of TRIUMPH; additional training
and support were provided as needed during
the implementation.

Study Population and Eligibility Criteria
Recruitment was led by 4 PHEs, all of whom were
transgender women of color. The PHEs led community
mobilization efforts at community-based venues, events,
social networks, and social media, designed to encourage
self-referral and referral through social networks to TRIUMPH clinics. To be eligible, participants had to be aged 18
years or older, to be HIV-negative (conﬁrmed by rapid test),
to have a gender identity that was different from the sex they
were assigned at birth, to be currently sexually active or
intending to become sexually active, to express a desire to use
PrEP, and to be ﬂuent in English or Spanish. All participants
provided informed consent before enrollment.

Procedures
Study staff were certiﬁed HIV test counselors and
conducted HIV testing during the eligibility screener and at 1,
3, 6, 9, and 12 months postenrollment. Toward the end of the
study, we modiﬁed procedures to enable us to continue to
enroll participants even though we would not be able to

PrEP Demonstration Project for
Transgender Communities

follow-up for the full 12 months; thus, 22 participants reached
study end point at 6 months follow-up and did not have the 9month and 12-month visits per study protocol. PrEP was
dispensed by providers at ofﬁce visits at the Sacramento site
and from the on-site pharmacy at the Oakland site. All
participants were offered free study drug, regardless of
insurance status, but were able to receive PrEP through their
insurance provider if they preferred. Clinicians at each site
provided standard care for the administration of hormones
and PrEP initiation and monitoring. Study procedures were
approved by the University of California, San Francisco,
Institutional Review Board (16-20251).

Data Collection
Participants
completed
computer-assisted
selfinterviewing (CASI) surveys and provided dried blood spots
(DBS) collected by phlebotomy at baseline and at 3, 6, 9, and
12 months postenrollment. Participants were reimbursed $30
for completing both the DBS collection and the CASI survey
at each time point.

Predictors
Demographics
Gender identity was assessed by asking, “What is your
gender identity? Please check all that apply.” Response
options included the following: “male,” “female,” “transgender male,” “transgender female,” “genderqueer/gender
nonbinary/gender nonconforming,” and “additional category
(please specify).” Other demographic characteristics were
assessed using standard questions, including sex assigned at
birth, race/ethnicity, US-born, housing, and education. Financial situation was assessed by asking, “Which of the
following statements best describes your ﬁnancial situation:
(Choose one.)” Response options included the following: “I
have enough money to live comfortably,” “I can barely get by
on the money I have,” and “I cannot get by on the money
I have.”

Health Characteristics

Lifetime hormone use was assessed by asking, “Have
you ever taken hormones?” (yes/no). If the response was yes,
current hormone use was then assessed by asking, “Are you
currently taking hormones?” (yes/no). Silicone use was
assessed by asking, “Have you ever injected silicone or other
substances (besides hormones) to enhance your gender
presentation?” (yes/no).

Sex Partners
Primary relationship status was assessed by asking,
“Are you in a primary relationship? By primary partner, we
mean someone with whom you feel committed to above
anyone else and with whom you have had a sexual relationship.” (yes/no). Number of sex partners was assessed by
asking, “Around how many sexual partners have you had in
the last 3 months (either front hole/vaginal or anal sex)?” Any
condomless receptive sex with HIV+ partner was assessed by
asking ﬁrst, “Of the total partners you have had sex with in
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the past 3 months, with how many partners did you have
receptive anal sex, where your partner put their penis into
your anus?,” followed by “Of the # partner(s) you have had
receptive anal sex with in the past 3 months, about how many
of these partners did not use a condom when having sex with
you?,” followed by “Of the # partners that did not use a
condom, about how many were HIV+ that you know of?” Sex
work was assessed by asking, “Of the # partners you have had
receptive anal sex with, how many partners paid you money
or gave you something like drugs, food, clothes, or housing in
return for this type of sex?”

Substance Use
Drug use was assessed using the 10-item Drug Abuse
Screening Test (DAST).30 All DAST items are yes/no
questions that receive one point for each “yes” response.
Possible scores range from 0 to 10. Alcohol use was measured
using the 10-item Alcohol Use Disorders Identiﬁcation Test
(AUDIT).31 The range of possible scores on the AUDIT is
from 0 to 40, with a score of 15 as the cutoff for
hazardous drinking.

visits completed among those who began PrEP. PrEP
adherence was measured longitudinally and deﬁned as having
protective drug levels (tenofovir diphosphate level $ 700
fmol per punch by dried blood spot [DBS] analysis) among
those who were on PrEP and completing visits.

Data Analysis
Demographics between sites were compared by the t
test for continuous variables and the Fisher exact test for
categorical variables. Initiation of PrEP was associated with
participant characteristics using logistic regression. We report
the associated odds ratios with 95% conﬁdence interval. The
repeated drug level measurements (DBS level $ 700 fmol per
punch) and proportion of expected visits completed were
analyzed using generalized estimating equations with logit
link, a working independence speciﬁcation, and robust
variance estimators.33 We made no adjustment for missing
DBS specimens. Analyses were conducted in Stata, version
16.2.34

Mental Health and Violence
Mental health was assessed using the 4-item Patient
Health Questionnaire (PHQ-4), a measure of depression and
anxiety with a potential range of scores from 0 to 12; higher
scores indicate higher levels of depression and/or anxiety.32
Recent violence was assessed by asking, “In the past 120 days
(3 month) were you abused, threatened, or the victim of
violence?” (yes/no).

PrEP Interest, Awareness, and HIV Risk Perception
PrEP interest was assessed by providing the participants with a series of statements about reasons they may be
interested in PrEP. Participants were able to check all that
apply. A count of the total number of endorsed reasons was
calculated; potential scores range from 0 to 7. An example
item is “To protect myself against HIV.” Previous PrEP
awareness was assessed by asking, “Before today, had you
heard about PrEP (also known as Truvada, taking a daily pill)
to prevent HIV?” (yes/no). HIV risk perception was measured
using the following item: “I think my chances of getting
infected with HIV are:” Response options were as follows:
“zero” (0), “almost zero” (1), “small” (2), “moderate” (3),
“large” (4), and “very large” (5). Responses were dichotomized into “not likely (0–2)/likely (3–5)”.

Medical Mistrust
Medical mistrust was assessed by asking participants to
indicate whether they agreed or disagreed with the item
“People like me cannot trust doctors and health care workers.” Response options were as follows: “strongly disagree,”
“disagree,” “neutral,” “agree,” and “strongly agree.”

Primary Outcome Measures
PrEP uptake was deﬁned as dispensation of a PrEP pill
bottle to the participant. PrEP retention was measured
longitudinally and deﬁned as the proportion of expected
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RESULTS
From October 2017 to March 2020, TRIUMPH
enrolled 185 transgender and gender diverse participants at
2 sites (see Fig. 1, CONSORT diagram).

Demographic Characteristics
Participants’ baseline characteristics are summarized in
Table 1. The median age of TRIUMPH participants overall
was 28 years (interquartile range 23–35), with a slightly
younger cohort enrolled in Sacramento. Most (68%) of the
participants had a transfeminine identity (eg, transgender
woman or woman) and were categorized as transgender
women for these analyses; 13% reported a nonbinary or
additional gender (eg, genderqueer) and 6% declined to
answer the gender identity question. The Oakland site
enrolled a higher proportion of transgender women, whereas
the Sacramento site enrolled a higher proportion of transgender men. More than half of participants identiﬁed as White
Latinx (58%), 19% identiﬁed as White non-Latinx, 7%
identiﬁed as African American, 14% was multiracial, and
2% was Asian/Asian American. Most of the participants
enrolled in Oakland were White Latinx (92%) and born
outside of the United States (88%), whereas less than a
quarter of the participants enrolled in Sacramento were born
outside of the United States (22%). Most of the participants
reported the completion of a high school degree or less (51%),
with participants enrolled in Sacramento reporting signiﬁcantly higher levels of education. A high proportion of the
cohort reported unstable housing (42%), with no signiﬁcant
differences between Oakland and Sacramento. Most of the
cohort reported that they can barely (54%) or cannot get by on
the money they have (30%), with more participants in
Sacramento reported having enough money to live
comfortably (25%).
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FIGURE 1. TRIUMPH
flow diagram.

PrEP Demonstration Project for
Transgender Communities

CONSORT

Health Characteristics at Baseline
About three-quarters of TRIUMPH participants had
ever used hormones (76%) and one-ﬁfth (20%) had ever used
silicone, with signiﬁcant differences between the Oakland and
Sacramento sites in lifetime hormone use (87% and 68%,
respectively, P , 0.01) and lifetime silicone use (32% and
10%, respectively, P , 0.001). Overall, 69 participants (40%)
reported having a primary partner, with a median number of 2
sexual partners in the previous 3 months. Condomless anal
sex act in the previous 3 months was reported by 59
participants (41%) in the overall sample; 33 (20%) participants reported being currently engaged in sex work. No
signiﬁcant differences existed between sites in terms of
participants’ sexual behavior. Overall, 11 participants (6%)
had AUDIT scores that reached the threshold for hazardous
drinking, and rates were roughly equivalent among participants at both sites. Participants in Sacramento reported a
signiﬁcantly higher median number of mental health symptoms than those in Oakland (3 vs. 0). Experiences of violence
in the 3 months before the baseline survey were reported by
28 participants (16%) and were not signiﬁcantly different
between sites. Previous PrEP awareness was 80% overall and
was higher among participants in Sacramento than those in
Oakland (86% vs. 72%, respectively, P , 0.05) as was PrEP

interest (median score of 3 vs. 1, respectively, P , 0.001).
HIV risk perception was signiﬁcantly higher among participants in Oakland (P , 0.01).

PrEP Uptake
Of 185 participants, 8 (4%) were already on PrEP at
enrollment. Of the remaining 177, 162 (87%) initiated PrEP and
15 (8%) did not initiate PrEP during the study. PrEP uptake was
as follows: 91% among trans women, 96% among trans men,
and 70% among nonbinary participants; 78% in Oakland and
98% in Sacramento. Of the 15 who did not initiate PrEP, 12
were White Latinx, 1 was White non-Latinx, and 2 were missing
race information. Most of those who did not initiate PrEP were
not US-born (73%) and were enrolled at the Oakland site (87%).
Those who had not been aware of PrEP before enrollment in
TRIUMPH were less likely to initiate PrEP than those who were
already aware of PrEP (OR 0.25, P = 0.019).

PrEP Retention
Transgender women, those who were White Latinx and
not US-born, and participants enrolled in Oakland completed a
signiﬁcantly higher proportion of visits (Table 2). Furthermore,
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TABLE 1. Sociodemographic Characteristics of Individuals Enrolled in TRIUMPH (N = 185) at Baseline, Overall and by Site
Age (median, IQR)
Gender identity
Transgender female, n (%)
Transgender male
Nonbinary/additional gender
Declined
Sex assigned at birth
Male
Female
Race/ethnicity
African American/Black
Asian/Asian American
Multiracial
White, Latinx
White, non-Latinx
US-born
Education
Less than high school
Finished high school or got GED
Technical or vocational school
Some college, AA, or technical degree
College degree or above
Housing
Stable
Unstable
Financial situation
I have enough money to live comfortably
I can barely get by on the money I have
I cannot get by on the money I have
Hormone use
Ever
Current
Silicone use
Current primary partner
Number of sex partners (median, IQR)
Condomless sex act
Any condomless receptive anal sex act, past 3 mo
Any condomless insertive anal sex act, past 3 mo
Any condomless sex act, past 3 mo
Sex work, current
Substance use—DAST score (median, IQR)
Alcohol use—AUDIT score (median, IQR)
Hazardous drinking
Mental health—PHQ (median, IQR)
Violence, past 3 mo
PrEP interest
Previous PrEP awareness
Medical mistrust (median, IQR)
HIV risk perception
Likely
Not likely

Overall

Oakland

Sacramento

P

28 (23–35)

33 (26–41)

26 (22–32)

,0.0001
,0.0001

64
2
10
2

62
25
11
9

126
27
21
11

(68)
(15%)
(11%)
(6%)

(82%)
(3%)
(13%)
(3%)

(58%)
(23%)
(10%)
(8%)
,0.0001

139 (79%)
36 (21%)

72 (94%)
5 (7%)

67 (68%)
31 (32%)
,0.0001

12
4
24
99
33
84

(7)
(2%)
(14%)
(58%)
(19%)
(49%)

2
0
3
70
1
9

(3%)
(0%)
(4%)
(92%)
(1%)
(12%)

10
4
21
29
32
75

(10%)
(4%)
(22%)
(30%)
(33%)
(78%)

42
44
17
50
17

(25%)
(26%)
(10%)
(29%)
(10%)

32
22
14
4
3

(43%)
(29%)
(19%)
(5%)
(4%)

10
22
3
46
14

(11%)
(23%)
(3%)
(48%)
(15%)

,0.0001
,0.0001

0.2151
100 (58%)
72 (42%)

40 (53%)
36 (47%)

60 (63%)
36 (38%)

27 (16%)
90 (54%)
51 (30%)

3 (4%)
46 (64%)
23 (32%)

24 (25%)
44 (46%)
28 (29%)

0.0013

132
101
34
69
2

(76%)
(58%)
(20%)
(40%)
(1–4)

65
45
24
24
2

(87%)
(60%)
(32%)
(32%)
(1–4)

67
56
10
45
2

(68%)
(57%)
(10%)
(46%)
(1–5)

0.0065
0.7567
0.0005
0.0851
0.2732

56
11
59
33
0
3
11
2
28
2
134
2.8

(39%)
(9%)
(41%)
(20%)
(0–1)
(1–6)
(6%)
(0–4)
(16%)
(1–3)
(80%)
(2.0–3.2)

26
6
27
19
0
4
6
0
10
1
52
2.8

(43%)
(11%)
(45%)
(25%)
(0–0)
(0–10)
(8%)
(0–2)
(13%)
(1–3)
(72%)
(2.2–3.2)

30
5
32
14
0
3
5
3
18
3
82
2.7

(36%)
(7%)
(39%)
(15%)
(0–2)
(1–5)
(5%)
(0–6)
(18%)
(1–4)
(86%)
(2.0–3.0)

0.3922
0.5237
0.4929
0.1178
0.0041
0.1645
0.5368
0.0001
0.4095
0.0001
0.0307
0.3757

18 (11%)
154 (90%)

15 (20%)
59 (80%)

3 (3%)
95 (97%)

0.0085

GED, general educational development; IQR, interquartile range.
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TABLE 2. Predictors of Retention in TRIUMPH
Site
Oakland
Sacramento
Age
Gender identity
Transgender female
Transgender male
Nonbinary/additional gender
Declined
Sex assigned at birth
Male
Female
Race/ethnicity
African American/Black
Asian/Asian American
Multiracial
White, Latinx
White, non-Latinx
US-born
Yes
No
Education
Less than high school
Finished high school or got GED
Technical or vocational school
Some college, AA, or technical degree
College degree or above
Housing
Stable
Unstable
Financial situation
I have enough money to live comfortably
I can barely get by on the money I have
I cannot get by on the money I have
Hormone use
Ever
No
Yes
Current
No
Yes
Silicone use
Yes
No
Current primary partner
No
Yes
Number of sex partners
Any condomless receptive sex act with HIV+ partner
(past 3 mo)
Yes

Proportion of visits completed

OR (CI)

Overall P

76
62

Ref
0.52 (0.35 to 0.79)
1.02 (1.00 to 1.04)

0.002

72
61
51
51

Ref
0.61 (0.39 to 0.96)
0.41 (0.24 to 0.73)
0.41 (0.16 to 1.04)

0.034
0.002
0.06

70
62

Ref
0.70 (0.46 to 1.05)

0.088

65
45
66
73
62

0.46
1.08
1.48
0.89

Ref
(0.18 to
(0.44 to
(0.67 to
(0.39 to

1.17)
2.67)
3.26)
2.06)

0.104
0.862
0.328
0.788

63
74

Ref
1.64 (1.10 to 2.46)

0.016

69
65
77
65
75

0.83
1.47
0.80
1.34

Ref
(0.47 to
(0.61 to
(0.47 to
(0.63 to

0.508
0.387
0.414
0.452

67
69

Ref
0.90 (0.60 to 1.36)

72
67
68

Ref
0.77 (0.44 to 1.37)
0.83 (0.44 to 1.55)

65
69

0.85 (0.53 to 1.36)
Ref

68
68

Ref
0.98 (0.65 to 1.47)

0.91

73
67

Ref
0.76 (0.45 to 1.27)

0.294

69
66

1.13 (0.77 to 1.67)
Ref
1.02 (1.00 to 1.03)

0.534

43

0.38 (0.14 to 1.01)

0.053

P vs. Ref

0.002
0.09
0.004

0.088

0.008

0.016

0.434
1.46)
3.54)
1.37)
2.86)

0.63

0.63

0.673
0.375
0.552

0.5
0.5
0.91

0.294

0.534
0.027

(continued on next page)
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TABLE 2. (Continued ) Predictors of Retention in TRIUMPH
Overall P

Proportion of visits completed

OR (CI)

67

Ref

67
73

0.72 (0.42 to 1.24)
Ref
0.93 (0.86 to 1.00)

68
67

Ref
0.97 (0.41 to 2.28)
0.98 (0.92 to 1.05)

0.944

Ref
0.95 (0.54 to 1.67)
0.91 (0.79 to 1.05)

0.864

No
Sex work, current
No
Yes
Substance use
Hazardous alcohol use
No
Yes
Mental health
Violence, past 3 mo
Yes
No
PrEP interest
Previous PrEP awareness
No
Yes
Medical mistrust
HIV risk perception
Not likely
Likely

69
68

P vs. Ref
0.053

0.241
0.241
0.055
0.944
0.604
0.864
0.196

66
69

0.88 (0.52 to 1.49)
Ref
1.01 (0.81 to 1.26)

0.632

56
69

0.58 (0.33 to 1.01)
Ref

0.054

0.632
0.924

0.054

GED, general educational development.

participants who reported a higher number of sex partners
completed a signiﬁcantly higher proportion of visits (OR 1.02
per partner (95% CI: 1.00 to 1.03), P , 0.05). Those who
reported higher levels of substance use and who believed they
were not likely to be at risk of HIV trended toward completing a
signiﬁcantly lower proportion of visits (P , 0.06).

PrEP Adherence
Transgender women in our study were more likely to have
protective drug levels (58%) than participants with other gender
identities (48% for transgender men and 34% for nonbinary
people and those other gender identities, P , 0.05; Table 3).
Other predictors of protective drug levels were not having a
current primary partner (60%) and having a higher number of sex
partners [OR 1.02 per partner (1.00–1.03), P , 0.05]. Participants
who had not experienced violence in the previous 3 months were
2.24 times more likely to have protective drug levels than those
who had experienced violence in the previous 3 months (95% CI:
1.10 to 4.57, P , 0.05). We observed zero incident HIV
infections during the course of the demonstration project.

CONCLUSIONS
We examined PrEP uptake, PrEP retention, and PrEP
adherence among participants in a peer-led, trans-speciﬁc PrEP
demonstration project at 2 distinct California community-based
clinical sites. We document high levels of PrEP initiation in a
young transgender and gender diverse cohort at risk of HIV
acquisition. We enrolled a high number of Latinx trans women,
reﬂecting both the demographics of California and the strong
reputation that our Oakland site, La Clinica de la Raza, has for
serving Latinx communities. Although PrEP uptake (deﬁned at
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dispensation of PrEP medication to participants) was high at
both sites, Gender Health Center in Sacramento had a
particularly high uptake rate. This may be due to lower barriers
to dispensation to participants at Gender Health Center, given
that study staff were able to dispense medication directly to
participants rather than operating through an on-site pharmacy.
Alternatively, this may reﬂect the higher levels of PrEP
awareness and interest expressed by participants at Gender
Health Center at baseline.
Levels of PrEP adherence overall were encouraging,
given that variables related to HIV risk were associated
with better adherence. We observed better adherence
among trans women, those without a current primary
partner, and those with higher numbers of sex partners.
Furthermore, participants who reported higher perceived
HIV risk were more likely to be adherent. Substance use
and violence, rates of which are disproportionately high
among trans people, signiﬁcantly affected retention and
adherence, respectively.35,36 Those who reported substance
use were less likely to be retained, whereas those who
reported recent experiences of violence were less likely to
adhere to PrEP. These ﬁndings corroborate other studies
that have found that substance use and gender-based
violence can impede uptake of and adherence to HIV
prevention tools and services.37,38 Studies with other
populations, such as men who have sex with men, have
also found that those who use substances were able to
adhere to PrEP,39 but those who are exposed to violence
have lower levels of adherence.40 Overall, our ﬁndings
underscore the urgent need for trans-speciﬁc substance use
interventions and PrEP programming that is trauma
informed to be responsive to the high rates of violence
experienced by our communities.35,41
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TABLE 3. Predictors of Protective PrEP Drug Levels in TRIUMPH
Site
Sacramento
Oakland
Age
Gender identity
Transgender female
Transgender male
Nonbinary/additional gender
Declined
Sex assigned at birth
Female
Male
Race/ethnicity
Multiracial
African American
White, Latinx
Asian
White, non-Latinx
US-born
Yes
No
Education
College degree or above
Some college, AA, or technical degree
Less than high school
Finished high school or got GED
Technical or vocational school (no degree)
Housing
Stable
Unstable
Financial situation
I have enough money to live comfortably
I cannot get by on the money I have.
I can barely get by on the money I have.
Hormone use
Ever
Yes
No
Current
Yes
No
Silicone use
Yes
No
Current primary partner
Yes
No
Number of sex partners (past 3 mo)
Any condomless receptive sex act with HIV+ partner
(past 3 mo)
Yes
No
Sex work, current
Yes

% DBS ‡ 4 Pills per Week

OR (CI)

Overall P

56
50

1.24 (0.72 to 2.14)
Ref
1.02 (1.00 to 1.04)

0.432

58
48
34
28

Ref
0.69 (0.31 to 1.51)
0.38 (0.17 to 0.88)
0.28 (0.07 to 1.08)

43
57

0.56 (0.28 to 1.11)
Ref

0.097

50
61
51
67
65

0.65 (0.21 to 2.02)
Ref
0.68 (0.24 to 1.93)
1.30 (0.13 to 13.01)
1.19 (0.36 to 3.92)

0.457
0.47
0.823
0.773

59
51

Ref
0.70 (0.41 to 1.21)

0.204

59
60
41
59
54

2.03 (0.82 to
2.16 (1.06 to
Ref
2.05 (0.96 to
1.65 (0.54 to

P vs. Ref

0.432
0.090
0.045
0.353
0.024
0.064

0.097

0.584

0.204

4.99)
4.37)

0.125
0.033

4.36)
5.03)

0.063
0.382

59
48

Ref
0.65 (0.38 to 1.10)

0.111

65
55
51

Ref
0.66 (0.31 to 1.41)
0.56 (0.28 to 1.11)

0.289
0.095

52
66

Ref
1.78 (0.88 to 3.60)

0.107

53
56

0.88 (0.50 to 1.53)
Ref

0.646

No
Yes

56
49

1.30 (0.66–2.54)
Ref

46
60

Ref
1.73 (0.99 to 2.99)
1.02 (1.00 to 1.03)

0.052

0.212

40
52

0.61 (0.17 to 2.17)
Ref

60

Ref

0.111

0.248

0.107

0.646
0.451

0.027
0.011

0.449
0.449
0.418
(continued on next page)
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TABLE 3. (Continued ) Predictors of Protective PrEP Drug Levels in TRIUMPH
% DBS ‡ 4 Pills per Week

OR (CI)

Overall P

54

0.76 (0.39 to 1.48)
0.93 (0.86 to 1.01)

0.418

52
55

0.89 (0.40 to 1.97)
Ref
0.98 (0.92 to 1.05)

0.767

38
58

Ref
2.24 (1.10 to 4.57)
0.94 (0.82 to 1.08)

No
Substance use
Hazardous alcohol use
Yes
No
Mental health
Violence, past 3 mo
Yes
No
PrEP interest
Previous PrEP awareness
No
Yes
Medical mistrust
HIV risk perception
Likely
Not likely

51
55

0.86 (0.44 to 1.69)
Ref
1.01 (0.81 to 1.26)

63
46

1.92 (0.97 to 3.80)
Ref

P vs. Ref
0.055

0.767
0.604
0.027
0.027
0.418
0.66
0.66
0.924
0.063
0.063

GED, general educational development.

As predicted by the Model of Gender Afﬁrmation,
TRIUMPH demonstrated that a gender-afﬁrming, transspeciﬁc PrEP demonstration project can support trans
communities at risk of HIV acquisition to use PrEP
effectively. At the beginning of the project, we anticipated
possible enrollment challenges at La Clinica because they
had not previously served trans people, whereas Gender
Health Center in Sacramento was a trans-speciﬁc mental
health and hormone clinic. Interestingly, we observed better
retention among trans Latinas at La Clinica, where TRIUMPH was renamed Triunfo by participants, tailored to be
culturally speciﬁc to trans Latinas, thereby fostering a sense
of community. At both sites, PHEs established trust with
TRIUMPH participants to increase buy-in from local trans
communities. Important elements of TRIUMPH programming were community leadership of the project, transafﬁrming, compassionate clinical staff, and the provision
of PrEP in conjunction with hormone provision and
maintenance. TRIUMPH fostered PrEP awareness and
acceptability among local trans communities through group
education and mobilization events.
To effectively deliver HIV prevention services to trans
communities, support beyond clinical services is critical.
Participants often needed extensive support from PHEs
beyond PrEP navigation, such as legal services for name
changes and asylum procedures and mental health services
and transportation. These supplementary services provided
more holistic support for participants that extended beyond
hormones and PrEP. Furthermore, we found that no shows
and appointment cancellations occurred frequently. Accommodating rescheduled participants was facilitated by our open
clinic models; however, ﬂexibility was restrained due to
limited clinician time.
By not relying solely on clinical sites that have a long
history of providing transgender health care in only one city,
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TRIUMPH demonstrated that through community leadership
and capacity building, community-based FQHCs with an
interest in providing PrEP to trans people can be successful in
reaching this population. This approach increases the generalizability of our ﬁndings, providing actionable information
for various types of clinics and organizations across the
country. Qualitative implementation data collected from both
sites will provide additional insight into barriers and facilitators to program implementation and PrEP uptake and
initiation among TRIUMPH participants.
This was a cross-sectional cohort study that collected selfreported data on potential mediating factors. As the study took
place in Oakland and Sacramento, California, 2 sites with
limited gender-afﬁrming care services compared with other
cities in California such San Francisco and Los Angeles. These
results may not be generalizable to other cities in the United
States with smaller trans populations and fewer services. We
observed a signiﬁcant attrition rate; 43% of the sample was
retained for the full 12 months. This may reﬂect the high levels
of unstable housing in our cohort, high rates of substance use
and experiences of violence, and variable sexual health needs of
the communities served over the course of a year.
Because HIV prevention needs and preferences change
over time, we did not expect the full cohort to persist on PrEP
for the entire 12-month duration of the study. Many of our
participants’ sexual behavior waxed and waned over the
course of the study, and their preferences for prevention
methods may have also changed. Prevention programs for
transgender people and gender diverse people should be
responsive to these changes, offering ongoing education
about prevention options and ﬂexibility for engagement in
programming. Future research should explore optimization of
ﬂexible programming and address structural barriers to PrEP
retention and adherence among transgender communities at
risk of HIV acquisition (Table 3).

Copyright © 2021 The Author(s). Published by Wolters Kluwer Health, Inc.
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Although it is important to continue to develop transspeciﬁc services, existing health programming should also be
expanded to include effective and afﬁrming programming for
trans people.16,42 Even when expanded from programming
designed for cisgender people, multilevel, gender-afﬁrming
interventions that consider culturally unique barriers to health
care access are needed to maximize effectiveness with trans
people and gender diverse people. Trans leadership in the
development of HIV prevention programming increases the
impact of these services. The TRIUMPH project successfully
demonstrated PrEP implementation among trans communities
and the conduct of culturally relevant research by and for
trans communities.
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SUPPLEMENT ARTICLE

Expanding the Pie–Differentiated PrEP Delivery Models to
Improve PrEP Uptake in the San Francisco Bay Area
Erin C. Wilson, DrPh,a Caitlin M. Turner, MPH,a Christina Sanz-Rodriguez, CPT-1,a
Sean Arayasirikul, PhD,a Jayne Gagliano, BA,a Tiffany Woods,b Erika Palafox,b
Janet Halﬁn, MA, CPT-1,b Lorena Martinez,b Bessa Makoni, NP,b Zebediah Eskman, BA,c
Royce Lin, MD,d Esteban Rodriguez, BS, RN,e Jenna Rapues, MPH,f Seth Pardo, PhD,f and
Albert Liu, MD, MPHg

Background: Pre-exposure prophylaxis (PrEP) uptake among
trans people to date has been low. Recommendations implemented
in San Francisco to offer PrEP with feminizing hormones have not
led to improvement of PrEP uptake in trans communities. New
delivery models may be needed. The aim of this study was to
examine whether a PrEP-only clinic was more likely to serve trans
people at highest risk of HIV than trans-afﬁrming primary care
clinics.

Methods: Participants were recruited between 2017 and 2019 as
part of a PrEP demonstration project in the San Francisco Bay Area.
Survey data including sociodemographics, HIV-related risk behavior, barriers to PrEP, and self-reported PrEP adherence were
collected at baseline, 3 months, and 6 months for all participants.
Bivariable Poisson regression models were used to examine
differences between participants in the primary care clinics and
PrEP-only clinic delivered to participants.

Results: Baseline survey data were collected from 153 participants.
Those with a higher number of sexual partners were signiﬁcantly
more likely to use the PrEP-only clinic rather than the primary care
clinics. Participants with higher perceived HIV risk and those who
engaged in sex work were also more likely to use the PrEP-only
clinic compared with the primary care clinic. Medical mistrust was
higher at baseline among participants of the PrEP-only clinic. PrEP
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adherence was not signiﬁcantly different by delivery model. Few
participants identiﬁed PrEP barriers, such as interactions with
feminizing hormones, to be determinants of PrEP uptake.

Conclusions: A PrEP-only delivery model could improve PrEP
uptake and may better meet the needs of trans people who could
most beneﬁt from PrEP.
Key Words: HIV prevention, transgender persons, PrEP delivery,
implementation science
(J Acquir Immune Deﬁc Syndr 2021;88:S39–S48)

INTRODUCTION
Uptake of pre-exposure prophylaxis (PrEP) among
trans people is low.1 PrEP rollout began in San Francisco in
2012.2 Yet in 2013, only 14% of trans women had heard of
PrEP in San Francisco.3,4 Three years later, only 15% of trans
women had used PrEP, compared with almost 40% PrEP
uptake among men who have sex with men in the same
period.5
Low PrEP uptake among US trans communities is tied
to numerous factors including social and structural barriers to
information and access.1,6,7 After Food and Drug Administration approval, little marketing was tailored to trans people,
and there were concerns in community that PrEP might affect
the efﬁcacy of feminizing hormones.8,9 Negative opinions of
PrEP fueled by misinformation, such as side effects occurring
that are not associated with PrEP, presented an additional
barrier.10 PrEP was also associated with promotion of risk,
HIV-related stigma, and promiscuity.11 Previous experiences
of discrimination in health care is the most notable barrier to
PrEP for trans communities.12,13 Furthermore, trans women
of color who are most affected by HIV and face intersectional
gender-based and race-based stigmas may be the least likely
to seek medical care because of discrimination.14,15
Research suggests that pairing PrEP with transafﬁrming care that meets needs for feminizing hormones
with a trusted provider may help overcome PrEP uptake
barriers in trans communities.8,16,17 Although this is most
certainly true, PrEP availability in trans-afﬁrming primary
care clinics has not resulted in signiﬁcant increases in PrEP
starts among trans people in San Francisco. The aim of this
study was to examine whether a PrEP-only clinic was more
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likely to serve trans people at highest risk of HIV than transafﬁrming primary care clinics. Data are from one of the ﬁrst
PrEP demonstration projects to increase PrEP uptake and
engagement among trans people, gender nonconforming
people, and nonbinary people in the United States (trans
communities). The project was to increase PrEP uptake in
trans-afﬁrming primary care clinics. We also developed a
PrEP-only trans-afﬁrming clinic. In addition to assessing
whether the PrEP-only clinic drew in more people who could
beneﬁt from PrEP, we also examined whether barriers to
PrEP uptake identiﬁed early on in PrEP rollout are still
relevant to trans people in the San Francisco Bay Area.

METHODS
Study Design, Setting, and Recruitment
Data for this analysis come from the Stay Study PrEP
demonstration project conducted by researchers at the San
Francisco Department of Public Health and funded by the
California HIV/AIDS Research Program. The Stay Study was
a collaboration between 4 trans-afﬁrming primary care
community clinics in San Francisco (3 clinics) and Fremont,
California (1 clinic), where PrEP was available. We developed and implemented a social marketing campaign with
trans leaders who served as ambassadors of PrEP. Participants
were offered the opportunity to take a quiz to determine their
risk of HIV and see the beneﬁts of PrEP for lowering risk. We
also offered peer navigation using mHealth approaches for
pill-taking reminders, information about PrEP, and asynchronous text message support. Panel management was used
wherein peer navigators used electronic medical record and
other data to ensure optimal care of patients receiving
PrEP.18–20 An important component of PrEP delivery was
beneﬁts navigation and free PrEP pills (ie, Truvada) donated
by Gilead Sciences. Participants were enrolled beginning in
August of 2017. By early 2019, most primary care clinic
patients interested and eligible for PrEP were enrolled into the
study. As a result, the team established a low-threshold transafﬁrming PrEP-only clinic delivered at a clinical research site.
PrEP care was provided by a team of nurse practitioners and a
peer navigator, with no trans-afﬁrming medical care (eg,
feminizing hormones) offered and with visits available outside typical business hours. Peer referral, recruitment from
other studies underway, and social media were used to recruit
PrEP-only clinic participants. All interested participants took
part in a prescreening visit to determine eligibility. Eligibility
criteria included the following: (1) self-identify as a transgender woman or man or gender nonconforming person or
nonbinary person; (2) aged 18 years or older, (3) HIV1–seronegative; (4) adequate renal function (creatinine
clearance $ 60 mL/min); and (5) sexually active or anticipate
being sexually active in the near future.

Measurements
Self-reported and clinical data were collected from
participants at each study visit. Clinic staff and peer
navigators administered a web-based computer-assisted sur-
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vey with participants at baseline and at 3, 6, 9, and 12 months
of follow-up that gathered self-reported information on
sociodemographics, health care access, sexual behaviors and
HIV prevention needs, PrEP-speciﬁc barriers and facilitators,
and PrEP use. Surveys took about 1 hour to complete.
Research staff also captured clinical and laboratory data and
assessment of hormone use and gender-afﬁrming surgeries
and procedures through electronic case report forms. The
analytic sample comprised 153 of the 159 (96.2%) enrolled
participants who had complete baseline survey data.

Sociodemographics, Health Care Access and
Quality, and Medical Mistrust

The “primary care model” consists of participants from
all 4 primary care clinics compared with those who attended
our “PrEP-only” clinic. Self-reported sociodemographics
were as follows: age at enrollment, gender identity (woman,
trans woman, gender nonconforming or nonbinary or genderqueer people, or trans man/other identities), sexual orientation
(straight, gay or lesbian or queer, bisexual, or other sexual
orientation), race/ethnicity (White and non-Hispanic/Latina/o/
x, Black and non-Hispanic/Latina/o/x, Hispanic/Latina/o/x, or
other/multiple races/ethnicities and non-Hispanic/Latina/o/x),
whether or not participants were born in the United States,
current monthly income ($1000 USD or less, $1001–$1,754,
or more than $1755), current housing status (unstable,
including couch surﬁng, homeless/shelter, single room occupancy hotel, residential treatment facility, transitional/
supportive housing, other or stable, own your own house,
rent a house/apartment/room), and food insecurity (whether
participants had cut the size of their meals or skipped meals
because of lack of money/food). Gender identity categories
were collapsed for trans man, and people with other identities
along the transmasculine spectrum (ie, assigned female sex
and identiﬁed with a masculine gender identity) were
collapsed because of the small sample size and the need for
model convergence. Health care access and quality characteristics were self-reported and included the following: HIV
testing in the previous 6 months, previous and current PrEP
use, insurance status and type, whether participants had a
primary care doctor, were currently on hormones, or had
completed gender-afﬁrming surgeries, and we assessed
medical mistrust using select items from a validated scale
that we adapted to be relevant for people from a
gender minority group.21 The items we used were whether
participants distrusted doctors or received unfair treatment by
doctors in the past. For both these items, we collapsed
“strongly disagree” or “disagree” responses into 1 category,
categorized “neutral” as another category, and then collapsed
“agree” or “strongly agree” into 1 category.

HIV-Related Sexual Risk Behavior and HIV
Risk Perception
We assessed participants’ self-reported condomless
anal intercourse acts and number of sexual partners in the 3
months before their baseline visit (0, 1–2, 3–4, or 5 or more).
We also included a composite risk perception score (reliability coefﬁcient = 0.75),4 ranging from 0 to 17, based on the
following items: “What is your gut feeling about how likely
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FIGURE 1. Number of participants enrolled by site and month, stay study, 2017–2019 (n = 153).

you are to get infected with HIV? [extremely unlikely/very
unlikely/somewhat unlikely],” “I feel vulnerable to HIV
infection [strongly disagree/disagree/somewhat disagree/
somewhat agree/agree/strongly agree],” “I think my chances
of getting infected with HIV are: [zero/almost zero/small/
moderate/large/very large],” and “Getting HIV is something I
have: [never thought about/rarely thought about/thought
about some of the time/thought about often].”22 Higher scores
denoted higher perceived risk. Based on previous PrEP
research with trans women, we added whether participants
were currently engaged in sex work.4

PrEP-speciﬁc Barriers and Facilitators
PrEP-speciﬁc barriers identiﬁed in our previous formative work and the literature8 were asked of those not on PrEP
at baseline and included dichotomous variables that indicated
whether or not participants believed the following: fear of
being seen with HIV medications, that PrEP was not for the
trans community, concern about their ability to take a daily
pill, concern about interactions with hormones, concern about
side effects, or other fears/concerns where they could specify
those concerns. PrEP-speciﬁc facilitators were dichotomous
variables assessed for all participants at baseline and captured
participants’ reasons for being interested in PrEP, such as
protecting oneself from HIV, making sex act without
condoms safer, helping the community and helping ﬁght the
HIV epidemic, wanting to avoid getting HIV from a partner
with HIV, being strongly encouraged or pressured by friends/
sexual partners to join the PrEP study, having a provider who
recommends PrEP, ﬁnding the reimbursement money helpful,
or having other reasons.

PrEP Adherence and Missed Study Visits
We categorized time on PrEP as (1) not being on PrEP
during the study, (2) being on PrEP for 3 months, or (3) being
on PrEP for 6 months. “Not being on PrEP” included
participants who completed the baseline, 3-month, and 6month visits and reported not taking PrEP, participants who
completed baseline but not follow-up visits and reported no
PrEP at baseline, and participants who completed baseline
and the 3-month visits but not the 6-month visit and who

reported not being on PrEP at these visits. Participants who
were categorized as being on PrEP for 3 months included the
following: those who completed all 3 visits and reported
taking PrEP at the 3-month OR the 6-month but not both or
those who completed baseline and 3-month visits but not the
6-month visit and reported being on PrEP at their 3-month
visit. Participants on PrEP for 6 months were those who
completed all 3 visits and reported taking PrEP at both their
3-month AND 6-month visits. PrEP adherence was measured
at both the 3-month and 6-month visits and assessed whether
participants who were on PrEP at those visits had very poor/
poor/fair, very good/good, or excellent self-reported adherence to PrEP. Days of missed PrEP in the last week were also
assessed at the 3-month and 6-month visits and were grouped
into 0–3 days versus 4–7 days because of small cell sizes and
given research suggesting protection at 4 days of use.23
Missed visits were recorded as yes for those who missed a
3-month and/or a 6-month visit.

Statistical Analysis

Our ﬁrst statistical analysis examined differences in
who used each delivery model by socioeconomic position and
health care access/quality. We plotted the number of enrolled
participants by calendar month and clinic to compare
enrollment once the PrEP-only clinic was offered to see
whether there were differences in volume of enrollment by
delivery model. The second statistical analysis compared risk
factors deﬁned by Centers for Disease Control and Prevention
PrEP guidelines for sexual risk24 with additions from research
with trans people for participants in both delivery models.
Our third analysis compared PrEP-speciﬁc barriers and
facilitators for participants in each delivery model. In the
fourth statistical analysis, we analyzed delivery model
differences in participants’ self-reported time on PrEP, PrEP
adherence, and losses to follow-up. We restricted outcomes to
the baseline, 3-month, and 6-month data because of decreased
follow-up at 12 months, partly due to the COVID-19
pandemic. We also included a comparison of missed visits
by delivery model to examine differential losses to follow-up.
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TABLE 1. Baseline Socioeconomic Characteristics and Health Care Access/Quality, Overall and Comparing PrEP-Only Clinic
Participants With Primary Care Clinic Participants, Stay Study, 2017–2019 (n = 153)

Overall
n
Total
Sociodemographic factors
Age at interview in years, mean, and
SD
Gender identity
Woman
Trans woman
Gender nonconforming, nonbinary,
or genderqueer persons
Trans man and people with other
identities*
Sexual orientation
Heterosexual or straight
Homosexual, gay, lesbian, or queer
Bisexual
Other
Race/ethnicity
White, non-Hispanic/Latina/o/x
Black, non-Hispanic/Latina/o/x
Hispanic/Latina/o/x
Other/multiple, non-Hispanic/
Latina/o/x
Nativity
Not born in the United States
Born in the United States
Current monthly income
$1000 or less
$1001–$1754
More than $1755
Missing
Current housing status
Unstable
Stable
Cut the size of meals or skipped meals
because of not enough money/food
Never true
Sometimes true
Often true
Health care access and quality
Tested for HIV, last 6 mo
No
Yes
Ever been on PrEP
No
Yes
Currently on PrEP
No
Yes
Current insurance status
Uninsured
Insured

S42

| www.jaids.com

153

%*
100.0%

Primary Care
Clinic Participants
N
118

%*

PrEP-Only
Clinic
Participants
n

%*

77.1%§

35

22.9%§

Poisson Binomial Regression Comparing
Socioeconomic Characteristics and Health Care
Access/Quality of PrEP-Only Clinic With Primary
Care Clinic (Reference Group) Participants
PR†

95% CI‡

P

—

37.5

12.1

37.0

12.3

39.4

11.2

1.01

0.99 to 1.03

0.26

49
70
9

32.0%
45.8%
5.9%

31
60
6

26.3%
50.8%
5.1%

18
10
3

51.4%
28.6%
8.6%

0.39
0.91

Refk
0.20 to 0.77
0.33 to 2.46

,0.01
0.85

25

16.3%

21

17.8%

4

11.4%

0.44

0.16 to 1.15

0.09

75
31
23
24

49.0%
20.3%
15.0%
15.7%

64
20
14
20

54.2%
16.9%
11.9%
16.9%

11
11
9
4

31.4%
31.4%
25.7%
11.4%

2.42
2.67
1.14

Ref
1.17 to 5.00
1.26 to 5.64
0.40 to 3.25

0.02
0.01
0.81

39
24
57
36

25.5%
15.7%
37.3%
23.5%

26
16
50
26

22.0%
13.6%
42.4%
22.0%

13
5
7
10

37.1%
14.3%
20.0%
28.6%

0.71
0.37
0.83

Ref
0.29 to 1.73
0.16 to 0.84
0.42 to 1.66

0.46
0.02
0.61

42
110

27.5%
71.9%

38
79

32.2%
66.9%

4
31

11.4%
88.6%

2.96

Ref
1.11 to 7.90

0.03

56
20
26
51

36.6%
13.1%
17.0%
33.3%

42
12
14
50

35.6%
10.2%
11.9%
42.4%

14
8
12
1

40.0%
22.9%
34.3%
2.9%

61
92

39.9%
60.1%

47
71

39.8%
60.2%

14
21

40.0%
60.0%

0.99

Ref
0.55 to 1.80

0.99

63
52
38

41.2%
34.0%
24.8%

49
42
27

41.5%
35.6%
22.9%

14
10
11

40.0%
28.6%
31.4%

0.87
1.30

Ref
0.42 to 1.79
0.66 to 2.58

0.70
0.45

24
122

15.7%
79.7%

15
97

12.7%
82.2%

9
25

25.7%
71.4%

0.55

Ref
0.29 to 1.02

0.06

87
66

56.9%
43.1%

66
52

55.9%
44.1%

21
14

60.0%
40.0%

0.88

Ref
0.48 to 1.60

0.67

102
51

66.7%
33.3%

73
45

61.9%
38.1%

29
6

82.9%
17.1%

0.41

Ref
0.19 to 0.93

0.03

12
139

7.8%
90.8%

9
107

7.6%
90.7%

3
32

8.6%
91.4%

0.92

Ref
0.33 to 2.58

0.88

1.60
1.85

Ref
0.79 to 3.24
1.00 to 3.42
—

0.19
0.05
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TABLE 1. (Continued ) Baseline Socioeconomic Characteristics and Health Care Access/Quality, Overall and Comparing PrEP-Only
Clinic Participants With Primary Care Clinic Participants, Stay Study, 2017–2019 (n = 153)

Overall

Poisson Binomial Regression Comparing
Socioeconomic Characteristics and Health Care
Access/Quality of PrEP-Only Clinic With Primary
Care Clinic (Reference Group) Participants

%*

N

%*

n

%*

PR†

95% CI‡

P

16
8
122
6

10.5%
5.2%
79.7%
3.9%

8
7
99
3

6.8%
5.9%
83.9%
2.5%

8
1
23
3

22.9%
2.9%
65.7%
8.6%

0.25
0.38
1.00

Ref
0.04 to 1.68
0.20 to 0.70
0.39 to 2.56

0.15
,0.01
1.00

12
139

7.8%
90.8%

7
109

5.9%
92.4%

5
30

14.3%
85.7%

0.52

Ref
0.25 to 1.09

0.08

28
124

18.3%
81.0%

20
98

16.9%
83.1%

8
26

22.9%
74.3%

0.73

Ref
0.37 to 1.45

0.37

102
51

66.7%
33.3%

77
41

65.3%
34.7%

25
10

71.4%
28.6%

0.80

Ref
0.42 to 1.54

0.50

87
21
42

56.9%
13.7%
27.5%

71
17
28

60.2%
14.4%
23.7%

16
4
14

45.7%
11.4%
40.0%

1.04
1.81

Ref
0.38 to 2.79
0.98 to 3.36

0.95
0.06

94
39
24

61.4%
25.5%
15.7%

69
32
12

58.5%
27.1%
10.2%

15
7
12

42.9%
20.0%
34.3%

1.01
2.80

Ref
0.45 to 2.27
1.52 to 5.16

0.99
,0.01

n
Insurance type
Private only¶
Public and private#
Public only**
No insurance
Has a primary care doctor
No
Yes
Currently on hormones
No
Yes
Surgeries completed
No
Yes
Unfair treatment by doctors in the past
(Strongly) disagree
Neutral
(Strongly) agree
Distrust of doctors
(Strongly) disagree
Neutral
(Strongly) agree

Primary Care
Clinic Participants

PrEP-Only
Clinic
Participants

*Percentages calculated out of total for that column, unless otherwise speciﬁed.
†PR, unadjusted ratio of the prevalence of being seen at PrEP-only clinic vs. primary clinics for each baseline characteristic compared with its reference group.
‡CI, conﬁdence interval.
§Percentage calculated out of baseline sample size (n = 153).
kRef, reference group.
¶Private-only insurance includes the following: Aetna, Anthem or Anthem/Blue Cross, Blue Cross Medical for CHN, Blue Shield, Chinese Community Health Plan, Cigna, Health
Net, Humana/Choice Care, Kaiser Permanente, Oscar, PaciﬁCare Choice, PP plan with authorization, San Francisco Foundation for Medical Care, or Tri-care.
#Includes some combination of both public and private insurance.
**Public-only insurance includes the following: Healthy San Francisco, Healthy Worker, Medi-Ccal, Medicare, San Francisco Health Plan, Santa Clara County Health Plan, or
other public insurance.

All four statistical analyses comprised a descriptive
component in which we delineated frequencies (and for
continuous variables, means) of each characteristic (socioeconomic and health care access/quality, HIV prevention
needs, PrEP-speciﬁc barriers and facilitators, and PrEP use/
adherence/missed visits) by delivery model type (primary
care or PrEP-only), and an analytic component in which we
speciﬁed, bivariable Poisson regression models with robust
variances were speciﬁed to directly estimate prevalence ratios
of each characteristic by delivery model. All statistical
analyses were conducted in Stata 16.

Ethical Considerations
All study procedures were approved by the Human
Research Protection Program at the University of California,
San Francisco (study ID# 16–20,339).

RESULTS
Of the 53 participants included in the analytic sample,
118 (77.1%) were enrolled at primary care clinics and 35
(22.9%) at the PrEP-only clinic. Ninety-six participants
(63%) completed their 3-month visits, and 98 (64%) completed 6 months of follow-up. Figure 1 displays the number of
enrolled participants by delivery model and month by
delivery model type. Compared with primary care clinics,
the PrEP-only clinic had the highest number of enrolled
participants in each of its 4 months of enrollment.
Table 1 summarizes different sociodemographic factors
and health care access and quality indicators by delivery
model. Overall, the Stay Study reached a diverse sample
regarding gender identity, sexual orientation, race/ethnicity,
nativity, income, housing status, and food insecurity experiences. Most participants were trans women and straight. More
than a third of the sample was Hispanic/Latino/a/x, 15.7%
was Black and non-Hispanic/Latino/a/x, about a quarter each
was White and non-Hispanic/Latino/a/x or other/multiple
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made more than $1755 in the last month (34.3% vs. 11.9%;
PR = 1.85, 95% CI = 1.00 to 3.42, P = 0.05) were more likely
to be seen at the PrEP-only versus primary clinics compared
with their counterparts. Those on PrEP at their baseline visit
were less likely to be seen at the PrEP-only clinic versus the
primary care clinics (17.1% vs. 38.1%; PR = 0.41, 95%
CI = 0.19 to 0.93, P = 0.03). Compared with those who had
only private insurance, those who had only public insurance
were less likely to be seen at the PrEP-only clinic versus the
primary care clinics (65.7% vs. 83.9%; PR = 0.38, 95%
CI = 0.20 to 0.70, P , 0.01). Participants who distrusted
doctors were more likely to be seen at the PrEP-only clinic
versus the primary care clinics (10.2% vs. 34.3%; PR = 2.80,
95% CI = 1.52 to 5.16, P , 0.01) (Table 1).
Table 2 summarizes baseline HIV prevention needs for
the overall sample, with differences by PrEP delivery model.
More than one-third of all participants had 3 or more sexual
partners in the 3 months before their baseline visit; those with
3–4 (22.9% vs. 10.2%; PR = 5.80, 95% CI = 1.37 to 24.63,
P = 0.02) or 5 or more (31.4% vs. 20.3%; PR = 2.80, 95%
CI = 1.09 to 19.03, P = 0.04) sexual partners were more likely
to be seen at the PrEP-only clinic rather than the primary care
clinics. In addition, participants with higher perceived HIV
risk (8.2 vs. 5.7; PR = 1.14, 95% CI = 1.07 to 1.20, P , 0.01)
and those currently engaged in sex work (40.0% vs. 24.2%;
PR = 2.02, 95% CI = 1.14 to 3.59, P = 0.02) were also more
likely to be seen at the PrEP-only clinic versus primary
care clinics.

races/ethnicities and non-Hispanic/Latino/a/x. More than 1 in
4 participants were born outside of the United States. Most of
them made $1000 USD or less in the last month. More than
one-third of the sample was unstably housed, and almost 1 in
5 reported food insecurity. Most of the participants had tested
for HIV in the 6 months before their baseline visit, almost half
reported ever being on PrEP, and about a third were on PrEP
at enrollment. Most of the participants were insured, had a
primary care doctor, and were currently on hormones; a third
had completed gender-afﬁrming surgeries. More than 1 in 4
participants experienced unfair treatment by doctors and
15.7% distrusted doctors.
Compared with those who identiﬁed as women, trans
women were less likely to be seen at the PrEP-only clinic
versus the primary care clinics [28.6% vs. 50.8% of participants, respectively; prevalence ratio (PR) = 0.39, 95%
conﬁdence interval (CI) = 0.20 to 0.77, P , 0.01]. In addition,
there were more likely to be gay, lesbian, or queer (31.4% vs.
16.9%; PR = 2.42, 95% CI = 1.17 to 5.00, P = 0.02) or
bisexual (25.7% vs. 11.9%; PR = 2.67, 95% CI = 1.26 to 5.64,
P = 0.01) participants compared with heterosexual/straight
participants seen at the PrEP-only clinic when compared with
primary care clinics. Compared with White participants,
Hispanic/Latina/o/x participants were less likely to be seen at
the PrEP-only clinic versus primary care clinics (20.0% vs.
42.4%; PR = 0.37, 95% CI = 0.16 to 0.84, P = 0.02). Those
who were born in the United States (88.6% vs. 66.9%;
PR = 2.96, 95% CI = 1.11 to 7.90, P = 0.03) and those who

TABLE 2. Baseline HIV-Related Risk Behaviors, Overall and Comparing PrEP-Only Clinic Participants With Primary Care Clinic
Participants, Stay Study, 2017–2019 (n = 153)

Overall
N

%*

Total
153 100.0
HIV prevention needs
Number of sexual partners,
last 3 mo
0
29
19.0
1–2
53
34.6
3–4
20
13.1%
5+
35
22.9%
Missing
16
10.5%
Condomless anal intercourse act,
last 3 mo
No
84
54.9%
Yes
55
35.9%
Missing
14
9.2%
HIV risk perception (scale, 0–17)
6.3
3.7
Current sex work¶
No
107
69.9
Yes
37
24.2%

Primary Care
PrEP-Only Clinic
Clinic Participants
Participants
N

%*

n

%*

118

77.1%§

35

22.9%§

27
40
12
24
15

22.9%
33.9%
10.2%
20.3%
12.7%

2
13
8
11
1

5.7%
37.1%
22.9%
31.4%
2.9%

64
41
13
5.7

54.2%
34.7%
11.0%
3.4

20
14
1
8.2

57.1%
40.0%
2.9%
4.0

87
23

73.7%
19.5%

20
14

57.1%
40.0%

Poisson Binomial Regression Comparing HIV Prevention
Needs of PrEP-Only Clinic Participants With Primary
Care Clinic (Reference Group) Participants
PR†

95% CI‡

P

—

3.56
5.80
4.56

Refk
0.86 to 14.76
1.37 to 24.63
1.09 to 19.03
—

0.08
0.02
0.04

1.14

Ref
0.59 to 1.94
—
1.07 to 1.20

,0.01

2.02

Ref
1.14 to 3.59

0.02

1.07

0.83

*Percentages calculated out of total for that column, unless otherwise speciﬁed.
†PR, unadjusted ratio of the prevalence of being seen at PrEP-only clinic vs. primary clinics for each HIV prevention need compared with its reference group.
‡CI, conﬁdence interval.
§Percentage calculated out of baseline sample size (n = 153).
kRef, reference group.
¶Denotes a trans-speciﬁc addition to typical CDC criteria for PrEP guidelines.
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TABLE 3. Baseline PrEP-specific Barriers and Facilitators to PrEP Uptake, Overall and Comparing PrEP-Only Clinic Participants With
Primary Care Clinic Participants, Stay Study, 2017–2019 (n = 153)

Overall
n

%*

Total
153 100.0%
PrEP-speciﬁc barriers among those not on PrEP at
baseline (n = 102)k
Fear of being seen with HIV medications
7
6.9%
Belief that PrEP is not for the trans community¶
3
2.9%
Concern about ability to take a pill daily
14 13.7%
Concern about interaction with hormones
13 12.7%
Concern about side effects
22 21.6%
Other priorities
11 10.8%
Other
27 26.5%
PrEP-speciﬁc facilitators
To protect oneself against HIV¶
139 90.8%
To make it safer to have sex act without condoms
65 42.5%
To help the community/to help ﬁght the HIV epidemic 55 35.9%
Partner has HIV and want to avoid getting HIV¶
3
2.0%
Strongly encouraged or pressured by a friend/sexual
10
6.5%
partner to join the project¶
Provider recommended PrEP
42 27.5%
Reimbursement money is helpful
36 23.5%
Other¶
5
3.3%

Primary Care
Clinic
Participants

PrEP-Only
Clinic
Participants

n

%*

n

%*

118

77.1%§

35

22.9%§

6
3
13
12
18
8
18

8.2%
4.1%
17.8%
16.4%
24.7%
11.0%
24.7%

1
0
1
1
4
3
9

3.4%
0.0%
3.4%
3.4%
13.8%
10.3%
31.0%

104
54
44
3
9

88.1%
45.8%
37.3%
2.5%
7.6%

35
11
11
0
1

100.0%
31.4%
31.4%
0.0%
2.9%

37
29
4

31.4%
24.6%
3.4%

5
7
1

14.3%
20.0%
2.9%

Poisson Binomial Regression Comparing
PrEP-Speciﬁc Barriers and Facilitators of
PrEP-Only Clinic With Primary Care Clinic
(Reference Group) Participants
PR†

(95% CI)‡

P

—

0.49
0.23
0.25
0.59
0.97
4.87

0.62
0.82

0.44
0.81

0.08 to 3.13
—
0.03 to 1.56
0.04 to 1.69
0.23 to 1.53
0.35 to 2.71
2.57 to 9.21
—
0.33 to 1.18
0.43 to 1.54
—
—
0.18 to 1.06
0.39 to 1.71
—

0.45
0.13
0.15
0.28
0.96
,0.01

0.14
0.53

0.07
0.58

Each PrEP-speciﬁc barrier and facilitator is a dichotomous variable, so reference groups are implied and are the complement of that characteristic (eg, “fear of being seen with HIV
medications” has a reference group of those who responded “no” and a comparison group of those who responded “yes”).
*Percentages calculated out of total for that column, unless otherwise speciﬁed.
†PR, unadjusted ratio of the prevalence of being seen at PrEP-only clinic vs. primary clinics for each PrEP-speciﬁc barrier and facilitator compared with its reference group.
‡CI, conﬁdence interval.
§Percentage calculated out of baseline sample size (n = 153).
kDenominators are n = 102 not on PrEP at baseline overall, n = 73 not on PrEP at the primary care clinics, and n = 29 not on PrEP at the PrEP-only clinic.
¶Cell sizes too small to run bivariable comparison.

According to Table 3, few participants reported PrEP
uptake barriers found in the literature, but there was some
agreement with PrEP facilitators. The greatest barriers to
PrEP were a concern about side effects (21.6%) and “other”
concerns (eg, issues ﬁnding a provider to prescribe PrEP,
cost, or insurance barriers), with participants who experienced
“other” concerns being more likely to be seen at the PrEPonly clinic versus primary care clinics (31.0% vs. 24.7%;
PR = 4.87, 95% CI = 2.57 to 9.21, P , 0.01). Overall, the
greatest PrEP-speciﬁc facilitators were protecting oneself
from HIV (90.8%), making it safer to have condomless sex
act (42.5%), and helping the community or helping ﬁght the
HIV epidemic (35.9%). PrEP-speciﬁc facilitators were not
statistically signiﬁcantly different by delivery model.
Finally, we assessed differences in PrEP and visit
adherence by delivery model (Table 4). More than a third
of participants were on PrEP for 6 months, and more than half
of those on PrEP reported excellent PrEP adherence at 3 and 6
months. In addition, most participants on PrEP (80%) and for
whom we had data reported missing only 0–2 days of PrEP
doses in the week before their 3-month and 6-month visits.
Although 71.4% vs. 24.6% of participants at the PrEP-only
clinic vs. primary care clinics reported being on PrEP for 6

months, along with 72.4% vs. 47.1% and 63.3% vs. 44.0% of
PrEP-only vs. primary care participants reporting excellent
PrEP adherence at 3-month and 6-month visits, respectively,
self-reported PrEP duration and adherence at 3 months and 6
months and were not statistically signiﬁcantly different by
delivery model. Seventy-nine participants (51.6%) had
missed their 3-month and/or 6-month study visits; of them,
71 (89.9%) were from primary care clinics.

DISCUSSION
We found that those who could beneﬁt most from PrEP
were more likely to use the PrEP-only clinic than those in transafﬁrming primary care. PrEP-only clinic participants were
signiﬁcantly more likely than those who received PrEP in
trans-afﬁrming primary care to have had 3 or more sexual
partners in the last 3 months, perceived that they were at high risk
of HIV, and were more likely to currently be doing sex work.
The PrEP-only clinic model we provided outside
business hours with low barriers to entry provided a novel
model for PrEP uptake that addressed structural barriers
affecting people most at risk of HIV. Establishing primary
care in two of our trans-afﬁrming primary care clinics took up

Copyright © 2021 The Author(s). Published by Wolters Kluwer Health, Inc.
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TABLE 4. Differences in PrEP and Study Visit Adherence, Overall and by PrEP Delivery Model, Stay Study, 2017–2019 (n = 153)

Overall
.
Time on PrEP (n = 153)‡§
Not on PrEP during the study
3 mo
6 mo
Missing
PrEP adherence at 3 mo among those on
PrEP (n = 80)#
(Very) poor or fair
(Very) good
Excellent
PrEP adherence at 6 mo among those on PrEP
(n = 80)**
(Very) poor or fair
(Very) good
Excellent
Days of missed PrEP in the last week at the
3-mo follow-up among those on PrEP (n = 80)#
0 –3
4–7
Days of missed PrEP in the last week at the
6-mo follow-up among those on PrEP (n = 80)**
0–3
4–7
Missed PrEP visits from baseline to
6 months (n = 153)‡
No
Missed the 3-month and/or 6-month visit

Primary Care
Clinic
Participants

PrEP-Only
Clinic
Participants

Poisson Binomial Regression Comparing PrEP
and Visit Adherence of PrEP-Only Clinic With
Primary Care Clinic (Reference Group)
Participants
PR*

95% CI†

P

n

%

n

%

n

%

43
32
54
24

28.1%
20.9%
35.3%
15.7%

42
26
29
21

35.6%
22.0%
24.6%
17.8%

1
6
25
3

2.9%
17.1%
71.4%
8.6%

9 11.3%
22 27.5%
45 56.3%

6
17
24

11.8%
33.3%
47.1%

3
5
21

10.3%
17.2%
72.4%

0.68
1.40

Ref
0.20 to 2.29
0.52 to 3.74

0.54
0.50

8 10.0%
24 30.0
42 52.5%

5
19
22

10.0
38.0
44.0%

3
5
19

10.0%
16.7%
63.3%

0.56
1.24

Ref
0.17 to 1.84
0.47 to 3.23

0.34
0.67

67 83.8%
12 15.0%

41
9

80.4%
17.6%

26
3

89.7%
10.3%

0.64

Ref
0.23 to 1.81

0.40

70 87.5%
8 10.0%

45
4

90.0%
8.0%

24
5

83.3%
13.3%

1.40

Ref
0.65 to 3.01

0.39

74 48.4%
79 51.6%

47
71

39.8%
60.2%

27
8

77.1%
22.9%

0.28

Ref
0.13 to 0.57

,0.01

Refk
—¶
—¶
—¶

*PR, unadjusted ratio of the prevalence of being seen at PrEP-only clinic vs. primary clinics for each PrEP + study visit adherence characteristic compared with reference group.
†CI, conﬁdence interval.
‡Cell sizes too small to run bivariable comparison.
§Denominators are n = 153 participants overall, n = 118 at the primary care clinics, and n = 35 at the PrEP-only clinic.
kRef, reference group.
¶Models did not converge because of small cell size.
#Denominator is n = 80 who reported taking PrEP since their last study visit (baseline); of them, n = 51 at the primary care clinics and n = 29 at the PrEP-only clinic.
**Denominator is n = 80 who reported taking PrEP since their last study visit (3 months); of them, n = 50 at the primary care clinics and n = 30 at the PrEP-only clinic.

to a 6-weeks including multiple visits, creating a high
threshold to PrEP access. PrEP could be prescribed the same
day at the PrEP-only clinic, which facilitated PrEP uptake. In
addition, trans-afﬁrming primary care clinics were not open
past business hours, which could have reduced access for
participants who worked at night or could not take off-work
hours for doctor visits. A recent study in San Francisco found
that the cost and time of medical visits is a major barrier to
PrEP persistence and that trans women are a population most
likely to discontinue PrEP.25,26 Our PrEP-only clinic was also
used by signiﬁcantly more people categorized as higher
income and with private insurance. The PrEP-only clinic
participants may have made too much income to qualify for
Medi-Cal, an important pay source for PrEP, but not enough
to pay for the PrEP copay, medical visits, and laboratory test
costs not covered by private insurance, as has been found in
research on barriers to PrEP.27
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We also found signiﬁcant differences in medical
mistrust by delivery model. Trans people in the PrEPonly clinic reported signiﬁcantly more medical mistrust at
baseline and most (85.7%) had a primary care physician. It
is unclear why these individuals sought PrEP outside
primary care, but data from trans women point to trauma
from discrimination in health care settings and mistrust of
providers as barriers to health care.28,29 Trans participants
may not have felt safe discussing their sexual risk
behaviors with their primary care doctors because of
mistrust or other fears.
Few participants overall reported any of the barriers
to PrEP uptake we assessed. The barrier most reported was
a concern about side effects (21.6%), and only 12.7% were
concerned with feminizing hormone interactions. However,
a number of important facilitators did emerge in our data.
The number one reason participants started PrEP was to
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protect oneself from getting HIV (90.8%). Two other
facilitators, the ability to have safer sex act without
condoms and to help the community ﬁght HIV, were also
frequently reported. The concern for community, self, and
sex positivity may be important messaging directions for
interventions hoping to increase PrEP uptake in
trans communities.
Our study has limitations. Data for this project were
gathered as part of a demonstration project, so there is no
control group to determine the deﬁnitive impact of delivery
models on PrEP uptake or adherence among participants.
In addition, the data analyzed were missing 7 participants
for whom baseline data in the computer-assisted survey
were not captured. We used self-report adherence measures
and did not include a biomarker of adherence in our
analysis, which may have created bias. Imprecision in our
results may be due to the small sample size. Finally, some
of the factors we assessed had small sample sizes making
comparison impossible or difﬁcult for obtaining precision,
as noted earlier.
Despite these limitations, our study ﬁlls an important
gap in approaches for improving PrEP uptake among trans
people. A recent review of delivery models for HIV
prevention found only one dedicated study of PrEP
delivery for trans women.30 Our study provides evidence
that PrEP uptake for trans communities could be enhanced
by offering low threshold PrEP-only services outside
primary care, messaging building on the facilitators we
identiﬁed, and attending to structural barriers to PrEP.
Furthermore, the barriers to PrEP uptake identiﬁed in the
literature to date are only partially relevant-based on our
evidence. New research focused on structural factors may
provide the insights needed to ameliorate barriers to PrEP
for trans communities.
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