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Abstract
Introduction: Transgender women (TW) worldwide have a high prevalence of HIV, and TW with HIV encounter numerous
healthcare barriers. It is critical to develop evidence-informed interventions to improve their engagement in healthcare to
achieve durable viral suppression (VS). We evaluated whether participation in one of nine interventions designed specifically
for TW was associated with improved engagement in HIV care among transgender women of colour (TWC).
Methods: Between 2013 and 2017, nine US organizations implemented nine distinct and innovative HIV care engagement
interventions with diverse strategies, including: individual and group sessions, case management and navigation, outreach,
drop-in spaces, peer support and/or incentives to engage TWC with HIV in care. The organizations enrolled 858 TWC, con-
ducted surveys, captured intervention exposure data and extracted medical record data. Our evaluation of the interventions
employed a pre-post design and examined four outcomes—any HIV care visit, antiretroviral therapy (ART) prescription, reten-
tion in HIV care and VS (both overall and among those with a clinic visit and viral load test), at baseline and every 6 months
for 24 months. We employed logistic generalized estimating equations to assess the relative odds of each outcome at 12 and
24 months compared to baseline.
Results: Overall, 79% of participants were exposed to at least one intervention activity. Over 24 months of follow-up, par-
ticipants received services for a median of over 6 hours (range: 3–69 hours/participant). Compared to baseline, significantly
(p<0.05) greater odds were demonstrated at both 12 and 24 months for three outcomes: prescription of ART (ORs: 1.42 at
12 months, 1.49 at 24 months), VS among all participants (ORs: 1.49, 1.54) and VS among those with a clinic visit and viral
load test (ORs: 1.53, 1.98). The outcomes of any HIV care visit and retention in HIV care had significantly greater odds (ORs:
1.38 and 1.58, respectively) only at 12 months compared to baseline.
Conclusions: These evaluation results illustrate promising approaches to improve engagement in HIV care and VS among
TWC with HIV. Continued development, adaptation and scale-up of culturally tailored HIV care interventions for this key pop-
ulation are necessary to meet the UNAIDS 95-95-95 goals.
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1 INTRODUCT ION

Transgender women (TW) are highly impacted by HIV world-
wide and in the United States. Global HIV prevalence esti-
mates among TW range from 19.9% to 40% [1, 2]. In the
United States, HIV prevalence estimates among TW range

from 14% to 42% [3, 4]. Transgender women of colour (TWC)
have the highest prevalence of HIV in the United States, with
44.2% among African American TW and 25.8% among Latina
TW [3].

Despite this disproportionate HIV burden, TW overall and
TWC specifically have been overlooked in HIV surveillance,
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prevention, and treatment efforts. Until 2020, HIV surveil-
lance in the United States did not separately monitor HIV
incidence, prevalence, and mortality among TW [5]. Only a
small number of prevention interventions, most developed in
the past decade, have specifically addressed TWC [6–12]. In
the absence of systematic national surveillance, the lack of
a coordinated response to HIV disparities among TWC, and
the ongoing epidemic of anti-transgender violence [13–15],
the devastating impact of HIV among TWC became a silent
tragedy [16].

TWC with HIV face many barriers to engagement in HIV
care and treatment. Intersectional stigmas [17], including
transphobia, racism, discrimination, hostility, and provider bias,
produce systemic barriers to care, such as poverty, homeless-
ness, unemployment, and lack of insurance [18–21]. The Ryan
White HIV/AIDS Program (RWHAP), administered by the US
Health Resources and Services Administration (HRSA), funds
HIV care and treatment for low-income persons. In 2020,
about 1.8% of all RWHAP clients were TW [22]. Compared
to their cisgender peers, TW RWHAP clients are more likely
to be of colour, be younger, have unstable housing, and have
incomes at or below the federal poverty level [22, 23]. They
are also more likely to report unmet needs for food and nutri-
tion, harm reduction, mental health, and housing services at
entry into HIV care compared with cisgender women and men
[24]. From 2016 to 2020, TW demonstrated retention in HIV
care (range: 77.3–79.8%) close to the average for all RWHAP
clients (79.4–81.7%), but they have notably lower than aver-
age viral suppression (VS; 79.0–84.2% vs. 84.9–89.4%) [22].

To address these disparities, the RWHAP funded a Special
Program of National Significance (SPNS), Enhancing Engage-
ment and Retention in Quality HIV Care for Transgender
Women of Color in 2012. The RWHAP’s SPNS Program has
funded demonstration projects to improve HIV care engage-
ment since 1991 [25]. SPNS interventions have pioneered
behavioural and treatment approaches to improve access to
and engagement in care and HIV service delivery for diverse
populations [26–33]. Until HRSA funded this initiative, there
were no interventions focused upon improving TW’s access
to HIV primary care [34]. Nine demonstration projects were
funded to develop and implement culturally tailored interven-
tions to enhance engagement in HIV care among TWC with
HIV. In this paper, we present the findings from the evaluation
of health outcomes associated with these nine interventions.

2 METHODS

2.1 Settings and populations

The nine demonstration sites were located in four US urban
centres: New York City, New York (Community Health Net-
work in Queens and the State University of New York
[SUNY]—Downstate in Brooklyn), Chicago, Illinois (Chicago
House and Howard Brown Health Center), Los Angeles, Cali-
fornia (Bienestar Human Services and Friends Research Insti-
tute) and California’s San Francisco Bay area (Tri City Health
Center in Fremont, Public Health Institute in Oakland and a
partnership between the San Francisco Department of Health
and the Asian/Pacific Islander Wellness Center in San Fran-
cisco). Additionally, HRSA funded the University of California,

San Francisco to provide technical assistance and perform a
multisite evaluation of the nine interventions.

2.2 Recruitment and eligibility

The sites used multiple recruitment and intervention strate-
gies [35], including community outreach, social network
recruitment, printed materials and referrals from clinics and
other service providers to recruit participants into their inter-
ventions. To be eligible, participants had to be assigned male
sex at birth; identify as transgender or female; and be at
least 18 years old, living with HIV, and fluent in English or
Spanish. Participants provided informed consent at enrolment.
The study was approved annually by the Institutional Review
Boards of each site and the evaluation centre.

2.3 Interventions

Intervention manuals are available that describe each of these
nine interventions [36], and Table 1 provides an overview of
the underlying theories and central components of each inter-
vention. The interventions dynamically evolved over time—
starting and stopping group sessions, adding new incentives,
modifying modes of outreach, varying drop-in hours, locations
and policies—to meet participants’ needs.

2.4 Evaluation

Data were collected from December 2013 to August 2017
from three sources.

2.4.1 Participant survey

Prior to their first interaction with the intervention, partic-
ipants were interviewed by non-intervention staff or com-
pleted a self-administered baseline survey in REDCap [37, 38]
in the language of their choosing (English or Spanish). The
survey included questions about demographic and psychoso-
cial characteristics, as well as gender-affirming and HIV care.
Participants were paid $25–$40 for baseline survey comple-
tion.

2.4.2 Medical chart data from electronic health
systems

Sites that provided HIV care extracted medical chart data
from all visits for all participants within each reporting period.
Sites that did not provide HIV care obtained signed medi-
cal release forms from each participant and obtained medi-
cal record data from their HIV care providers. The 6 months
prior to enrolment was treated as the baseline period. Data
were also extracted for every succeeding 6-month period
through the end of the study.

2.4.3 Intervention exposure data

Participants’ exposure to the intervention was recorded in
real-time by research staff at each site. Here, we use data
from the first 24 months following enrolment.
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2.5 Measures

Participant survey measures have been previously described
[39]. In brief, demographic data included age, race/ethnicity,
education, and financial insecurity in the past 6 months. Other
baseline information categorized in a binary format (0 = No
or missing, 1 = Yes) included homelessness in the past 6
months, exchange of sex to pay for necessities in the past
6 months, incarceration in the past 6 months, lack of trans-
portation leading to a missed medical appointment in the
past 12 months, presence of significant depression [40–42],
gender-based discrimination experienced in the past 6 months
in employment and housing [43], ever experiencing transpho-
bia [44], disclosure of transgender identity, disclosure of HIV
status, and hormone use in the past 6 months. A healthcare
empowerment score was also calculated (range: 1–5) [45].

Intervention exposure data included the date of exposure,
length of exposure in minutes, and type(s) of contact (com-
munity outreach, individual face-to-face session, small group
session, drop-in centre or other individual virtual contact [e.g.
telephone call, text message, email, social network site or
postal mail]).

Medical chart data from electronic health record systems were
used to create the following binary outcome variables (0 = No
or missing, 1 = Yes):

∙ Any HIV care visit: The participant had an HIV outpa-
tient ambulatory health services (OAHS) visit in the past
6 months.

∙ Antiretroviral therapy (ART) prescription: The participant
had been prescribed ART in the past 6 months.

∙ Retention in HIV care: In the past 12 months, the partic-
ipant had at least one OAHS visit in each 6-month period
with a minimum of 60 days between the first visit in the
first 6-month period and the last visit in the subsequent
6-month period [46]. These calculated values were unavail-
able at baseline as we only recorded medical chart data
during the 6-month period preceding enrolment.

∙ VS: The participant had at least one HIV viral load test in
the past 6 months and had a suppressed viral load (<200
copies/ml) at their last test in that period.

∙ VS among those with an OAHS visit and viral load test:
Among participants who had both an OAHS visit and a
viral load test in the past 6 months, the participants had
a suppressed HIV viral load (<200 copies/ml) at their last
test in the period. This variable represents the HRSA indi-
cator for VS among RWHAP participants [46].

2.6 Analysis

Using information from baseline participant surveys, we com-
puted descriptive statistics for the overall sample and by the
site.

Using intervention exposure data, we assessed the propor-
tion of participants who received any component of the inter-
vention, the median and inter-quartile range of the overall
duration of interaction with the intervention, the proportion
of participants who had each type of interaction (outreach,

individual, group, drop-in and virtual), and the median number
of interactions of each type.

Using medical chart data, we computed the proportion of
patients who had any HIV care visit, had an ART prescription,
were retained in HIV care and had verification of VS (both
overall and among those with an OAHS visit and viral load
test) at baseline and each 6-month period through 24 months
of follow-up. Using data from each site, we employed logis-
tic generalized estimating equations (GEE) to assess the odds
of each outcome at the 12- and 24-month follow-up intervals
compared to baseline. These models included a linear vari-
able for months-since-baseline (“period”) as well as a quadratic
variable (“period”*“period”) for months-since-baseline-squared
to represent the curvilinear relationship between follow-up
time and the primary outcomes. We present unadjusted odds
ratios and their 95% confidence intervals (CI). Next, we
employed inverse probability of treatment weighting to assess
whether the observed results were due to differences in par-
ticipant characteristics at baseline. We employed logistic GEE
models to estimate the probability of each participant being
from their observed site given the observed distribution of
participant characteristics across all sites. In these models,
the sample for each site is compared to the total sample
across all sites. These models included participant character-
istics previously found to be associated with engagement in
HIV care in our sample [39]. These control characteristics are
listed in Table 2. We employed multiple imputation for miss-
ing data. Next, we used the results from each model (the pre-
dicted probability of being from each site among individuals
from that site) to compute the weight for each individual from
each site (weight = 1/predicted probability). This weight was
then applied in a weighted GEE model as defined above. The
result of these models is to create pseudo-populations where
the distribution of participant characteristics is similar across
each site. These models have wider confidence limits com-
pared to unweighted models as they employ re-sampling (n =
100 iterations) to impute missing data and estimate weights.
We present the adjusted odds ratios and their 95% CIs from
these models in the Supplementary Materials. All analyses
were performed in SAS 9.4 [47].

3 RESULTS

3.1 Participant characteristics

At baseline, the 858 participants’ median age was 36 years
(Table 2). Almost half of the participants identified as Hispanic,
Latina or of Spanish origin, and 42% identified as Black, non-
Hispanic. Two of every five participants reported having less
than a 12th-grade education. Additional participant character-
istics are discussed in the Supplementary Materials.

3.2 Intervention exposure

During the first 24 months of follow-up, 79% of participants
had at least one interaction with intervention staff (Table 3).
Most sites had over 90% participation in intervention compo-
nents. Interventions that had lower-than-average participation
included Trans Life Care, Howard Brown, and Trans Access,
which implemented system-level interventions that provided
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Figure 1. Changes in outcomes over time. Abbreviations: ART, antiretroviral therapy; OAHS, outpatient ambulatory health services; VL,
viral load.

comprehensive trans-competent services. Thus, their partici-
pants often interacted with the existing care system to receive
routine services (not recorded as intervention exposure), in
addition to specified intervention activities (recorded as inter-
vention exposure).

The interventions provided substantial support to partici-
pants. Participants received services for a median of over 6
hours (interquartile range = 3–12 hours) over 24 months.
Median time receiving services ranged from 3 hours at
Howard Brown to 69 hours (almost 3 hours per month) in
INFINI-T. The majority of participants had in-person individ-
ual sessions (80%; median = 4 sessions) and/or virtual ses-
sions (60%; median = 3 sessions), including reminder phone
calls. Fewer participants were reached through group sessions
(26%; median = 5.5 sessions), drop-in settings (13%; median
= 3 visits) and outreach (3%; median = 1 contact).

3.3 Overall outcomes

Figure 1 displays outcomes across all sites by follow-up
period. The proportion of participants who had a suppressed
viral load increased from 22% at baseline to 38% at 6 months
and decreased to 35% at 24 months. Trends were similar for
any HIV care visit (38% at study entry, 58% at 6 months and
47% at 24 months), prescription of ART (39% at study entry,
57% at 6 months and 53% at 24 months) and retention in
HIV care (33% at 6 months, 44% at 12 months and 40% at 24
months). In contrast, among participants who had an OAHS
visit in addition to a viral load test during a study period, the
proportion with suppressed viral load increased during each
study period from 69% at study entry to 82% at 24 months.

The GEE models revealed that these increases for the over-
all sample were statistically significant at 12 months for all
outcomes (unadjusted odds ratio [OR] = 1.38, 95% CI =
1.10–1.74 for any HIV care visit; OR = 1.42, 95% CI = 1.07–
1.89 for prescription of ART; OR = 1.58, 95% CI = 1.03–2.42
for retention in HIV care; OR = 1.49, 95% CI = 1.23–1.81 for
VS among all participants; and OR = 1.53, 95% CI = 1.23–
1.89 for VS among those with an OAHS visit and viral load

test) (Table 4). At 24 months, the increases remained signif-
icant for prescription of ART (OR = 1.49, 95% CI = 1.02–
2.18), VS among all participants (OR = 1.54, 95% CI = 1.24–
1.93); and VS among those with an OAHS visit and viral load
test (OR = 1.98, 95% CI = 1.61–2.43).

3.4 Outcomes by site

Table 4 also includes results from the unadjusted models
for each site. We observed statistically significant (p < 0.05)
increases in the odds of suppressed viral load at six of the
nine sites at 12 months (Transactivate, TWEET, Alexis Project,
INFINI-T, Howard Brown and Trans Access) and at four sites
at 24 months (Transactivate, TWEET, Howard Brown and
Trans Access). Sites where the odds of any HIV primary care
visit, prescription of ART or retention in HIV primary care
were significantly higher at 12 months relative to baseline,
also demonstrated increased odds of VS at 12 months. Multi-
ple sites had higher odds of any HIV visit, prescription of ART
or retention in HIV care at 24 months. Of the six sites where
the odds of ART prescription at 24 months were significantly
higher compared to baseline, five also had significantly higher
odds of VS at 24 months.

Next, we employed inverse probability weighting to examine
the effect of each site’s intervention on HIV care continuum
outcomes, while accounting for differences in client character-
istics at baseline (see Supplementary Materials). While these
models had larger confidence intervals than our unadjusted
model due to increased variance associated with the estima-
tion of weights and missing data, the estimates of effect (odds
ratios) were similar or larger for five of the six sites where the
odds of VS increased significantly between baseline and 12
months. The odds ratio for TWEET declined 15% (from 2.67
to 2.32), but this estimate of effect remained larger than that
of any other site. We observed substantially more variability
in the estimates of effect for odds of VS at 24 months, likely
due to differential loss-to-follow-up among clients who were
less likely to remain engaged in HIV care.
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4 D ISCUSS ION

TWC with HIV experience many direct and indirect barriers
to care. The nine US-based community service providers par-
ticipating in this initiative developed strategies to help TWC
overcome these barriers and engage in HIV-related health-
care. Together, these clinics and community-based organiza-
tions enrolled 858 TWC with HIV, of whom over three-
quarters received intervention services. Despite TWC often
being reluctant to engage in health-related programmes
due to prior negative experiences with healthcare agencies,
these organizations had great success recruiting participants
and partnering with their local communities. Engaging trans
women in leadership, staffing, and other meaningful roles has
consistently been found to positively impact enrolment and
retention in trans-specific programming [48]. These strategies
were successfully employed by most of these interventions to
leverage social networks, increase trust, and provide peer nav-
igation services that maximized participants’ safety and sup-
port.

Overall, the interventions achieved improvements in
engagement in HIV care and VS at 12 and 24 months.
Specifically, the odds of being virally suppressed at 12 and
24 months were significantly higher compared to baseline
among all enrolled participants, among participants with an
OAHS visit in the previous 6 months, and among participants
in multiple sites (i.e. for six sites at 12 months and four sites
at 24 months for VS among enrolled participants regardless
of OAHS visit, and three sites each at 12 and 24 months
for VS among those with an OAHS visit in the previous 6
months). This is an important success of the initiative. Of
note, this improvement in VS was not always accompanied
by a statistically significant improvement in retention in care
suggesting that some intervention participants continued to
take ART and achieved or maintained VS even if they did
not always have the number and timing of appointments
necessary to meet HRSA’s definition of retention in care [46].

It is not surprising that sustaining engagement and reten-
tion in HIV care over 24 months was challenging since TWC
with HIV experience intersectional oppression in the forms
of racism and transphobia, community and institutional vio-
lence, stigma, discrimination, and marginalization from main-
stream economic opportunities, which combine to adversely
impact their access to healthcare and health outcomes [49].
Additional implementation research is necessary to study how
interventions can be integrated into practice and maintained
at the level of intensity necessary to result in sustained
improvement in healthcare engagement and health outcomes
over longer periods of time.

Given the challenges faced by TWC with HIV, the suc-
cesses of these programmes demonstrate how well tailored
they were to meet the specific needs of their communities.
They are also a testament to the dedication of the inter-
vention staff (many of whom were TWC), and the trusting
relationships that developed between staff and participants
[50]. While these programmes were heterogeneous in many
ways, many shared important common elements. Recruit-
ing, supporting, and retaining peer staff in HIV programming
has consistently been found to contribute to positive out-
comes [48]. In addition, many of these programmes aimed to

address TWC’s social determinants of health and intersect-
ing vulnerabilities, including structural barriers, such as assis-
tance with housing, legal concerns, and employment issues,
and they provided trans-affirming HIV care either on site or
by referral. Indeed, the literature around health disparities
increasingly acknowledges that it is critical that interventions
to improve HIV-related health outcomes among marginalized
populations address social and structural factors that con-
tribute to HIV-related health disparities, rather than simply
focus on individual-level behaviour change [51, 52].

Due to the variations in the design and implementation of
the individual interventions, we cannot pinpoint with certainty
the intervention components that contributed to improve-
ments in HIV care. However, we believe that keys to improv-
ing VS at 24 months included having structured activities
clearly defined in written intervention curricula (e.g. TWEET),
creating systemic change at the organizational level to make
the entire system of care responsive to the needs of TWC
with HIV (e.g. Howard Brown) and offering ongoing peer
navigation/case management services to facilitate linkage to
and retention in care (e.g. Trans Access and Transactivate).
Some interventions did not last for 24 months (e.g. the Alexis
Project); thus, VS not always being sustained beyond 12
months is not surprising.

4.1 Limitations

These findings should be interpreted in the context of cer-
tain limitations. First, the interventions were implemented in
urban settings in the United States with participants whose
median age was 36 years. Results may differ in programmes
operating in dissimilar settings or with younger or older pop-
ulations. Second, there were inconsistencies in how demon-
stration sites recorded various intervention activities (e.g. not
all sites recorded short, virtual interactions). Therefore, we
are limited in our ability to compare the effect of interven-
tion exposure across interventions. Third, there was variabil-
ity in the completeness of medical record data submitted for
analysis. Thus, these results may underestimate the effect
of some interventions. Fourth, one site enrolled few partici-
pants (INFINI-T). This limited our ability to evaluate the effect
of this intervention in larger settings. Fifth, these interven-
tions were designed to “float above” the existing RWHAP ser-
vices that the organizations already provided. A new activ-
ity that was integral to intervention at one site might have
been routinely provided at another site. In the latter instance,
these existing services were not recorded as exposure to the
intervention being studied, thus making direct comparisons
between the interventions difficult. Sixth, the structure of the
HRSA SPNS Initiative prevented a randomized controlled trial
design, which is used to develop evidence-based interventions
(EBIs). In addition, because of this community’s great need for
support, it was not viable to allocate some TWC to wait to
receive these interventions. Thus, we are not able to deter-
mine whether broader changes in practice patterns or inter-
ventions external to this initiative contributed to the observed
changes in engagement in HIV care. However, given the con-
sistency of the results observed across the interventions, we
are confident that these interventions enhanced engagement
in HIV care among the TWC that they served.
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5 CONCLUS IONS

Based on these findings, all the evaluated interventions meet
HRSA’s criteria for evidence-informed interventions since they
were based on theory and demonstrated improvement in
at least one aspect of HIV care and treatment [35]. The
evaluation results from this “real world” initiative are very
promising since they documented significant improvements in
engagement and retention in HIV care, ART prescriptions,
and VS. Scientifically rigorous studies, such as adaptive tri-
als or hybrid implementation science designs, could be con-
ducted in the future on these or similar intervention mod-
els to help increase the number of EBIs that can further
reduce HIV-related health disparities. This HRSA SPNS initia-
tive presents an alternative and complementary approach to
the randomized-controlled trial model to help ameliorate the
research-to-practice gap and reduce health disparities among
TWC with HIV. This approach is vital to eliminate inequalities
that fuel the HIV/AIDS epidemic and ultimately achieve the
UNAIDS 95-95-95 targets [53].
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