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Background

This study aimed to determine the efficacy of an evidence-based peer and mHealth
delivered systems navigation intervention for increasing human immunodeficiency virus
(HIV) testing, pre-exposure prophylaxis (PrEP) and HIV care behaviors among young
trans women.

Methods

The “Brilhar e Transcender” (BeT) pilot study was conducted between 19 September 2019
and 26 November 2020 in a trans-affirming public health clinic in Rio de Janeiro, Brazil.
Participants were recruited using convenience sampling through outreach and referral.
Twenty-seven were screened for inclusion and 18 participants completed the study and
were included in this analysis. Participants were recruited through community outreach.
All participants identified as trans women, were aged 18-24 years old, lived in Rio de
Janeiro, Brazil, and were not on PrEP or not engaged in HIV care. Over the course of three
months, participants developed a systems navigation plan and were engaged in three
peer-navigator sessions, asynchronous digital interactions in between sessions, and
received automated information they could use to address services access barriers. We
measured HIV testing, PrEP use and HIV care outcomes. HIV care engagement included
linkage to care, visit attendance, antiretroviral therapy use, and/or undetectable viral load
for those living with HIV.

Results

All young trans women without HIV (n=13) were regularly tested for HIV and engaged in
PrEP by the end of the intervention. All participants living with HIV (n=5) were engaged
in HIV care, but one participant had a detectable viral load post intervention.

Conclusions

The BeT intervention demonstrated preliminary efficacy for improving HIV prevention
and care behaviors among young trans women in a low- and middle-income country
(LMIC) setting. A trial is planned for implementation to establish efficacy with a large
sample of young trans women and a comparator group.

Studies show that trans women in low- and middle- in-
come countries (LMICs) have the highest population-spe-
cific rates of HIV with the least access to HIV prevention
and care. Brazil is a resource constrained country with a
large and rising HIV epidemic among key populations.! Re-
cent research with adult trans women found an HIV preva-
lence of 30-31.2%, making this population one of the most
highly impacted in Brazil.2:3 Youth are also highly affected
by HIV. A recent study found that 24.2% of young trans
women ages 18-24 years old in Brazil were living with HIV,

higher than any other population of young trans women
published.%5 In the same study, young trans women had
three times

as many unrecognized HIV infections as adults, lower HIV
risk perception

and twice as many condomless sex encounters, speaking to
an urgent need for

Intervention.3¢ Previous research has identified anti-trans
stigma in the Brazilian public health care system (SUS) as
the main barrier to HIV prevention and care among adult
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trans women in Brazil.” For youth, additional barriers re-
lated to low risk perception, low health literacy and lack of
systems navigation skills may exacerbate existing discrimi-
nation-based HIV prevention and care service barriers.39

Interventions to address HIV among young trans women
are limited. Only three HIV prevention interventions were
found in the literature that have been specifically designed
and tested with young trans women.10-12 Two were multi-
session group-based interventions requiring frequent in-
person visits while another was to promote home HIV test-
ing. In person interventions present challenges for young
trans women who face competing needs and access barriers
due to stigma and discrimination.!3 These disparities are
acute in Brazil where discrimination against trans people in
health care where HIV prevention and care is provided is
pervasive."14 Researchers have pointed out that disenfran-
chised youth are at especially high risk of HIV and interven-
tions are needed in LMICs like Brazil.15

Our project, “Brilhar e Transcender” is one of eight spon-
sored research projects chosen to be a part of this NICHD-
funded PATC3H consortium. BeT combines knowledge and
experience gained through the first population-based study
of HIV risk and PrEP awareness among trans women in
Brazil (Transcender), and capitalizes on the youth devel-
opment related needs in prior observational research with
young trans women in the U.S. (SHINE).1¢ We adapted an
evidence-based peer and mHealth delivered systems navi-
gation intervention for implementation digitally using so-
cial media and text messaging to interact with partici-
pants..17 Our approach was designed in response to the
enormous challenges young trans women face in accessing
HIV prevention and care in Brazil and leverages prior suc-
cesses with mHealth to engage young trans women in re-
search and interventions.!819 This analysis describes the
results of our pilot BeT intervention to improve engage-
ment of Brazilian young trans women in HIV prevention
and HIV care.

METHODS
PARTICIPANTS AND PROCEDURES

Participants were referred by word of mouth, peers or by our
community education team and all youth resided in Rio de
Janeiro city or the larger metropolitan area. The pilot study
took place at the Evandro Chagas National Institute of In-
fectious Diseases (INI)-FIOCRUZ, in Rio de Janeiro, Brazil,
between 19 September 2019 and 26 November 2020. Inclu-
sion criteria for the pilot intervention were self-identifica-
tion as trans women, aged 18-24 years, and living in Rio
de Janeiro, Brazil. Criteria for HIV prevention was that par-
ticipants were not living with HIV and not on PrEP, had
PrEP indication, and had no contraindication to use PrEP.
Participants living with HIV had an HIV diagnosis and at
least one of the following: 1) not on ART, 2) detectable viral
load (self-report), 3) not linked to health care, or 4) a miss-
ing visit in the past six months. The study provided mobile
phones for digital interactions for participants that did not
have one.

This study was a collaboration between researchers at
the San Francisco Department of Public Health in the U.S.

and FIOCRUZ in Brazil. The pilot protocol was approved by
each site’s institutional review board (IRB), and a certificate
of confidentiality was obtained from the National Institutes
of Health. INI-FIOCRUZ IRB (CAAE 05018818.0.0000.5262)
and the University of California, San Francisco Committee
on Human Research (#18-26770) reviewed and approved
the study. Peer navigators explained the study to potential
participants and obtained written informed consent from
those interested in participating. Retention strategies in-
cluded reminder calls at different times of the day and out-
reach on social media platforms. This intervention was still
in the follow-up phase when social distancing measures due
to coronavirus disease (COVID-19) were put into place in
Brazil. Ride share transportation was arranged for partic-
ipants who needed visits onsite and all other visits were
moved to being conducted remotely.

INTERVENTION

Using data from a formative phase with 10 young trans
women and with advisory group input, we adapted a US
Center for Disease Control and Prevention (CDC) evidence-
based, individual-level, multi-session, time-limited, system
navigation intervention for use in BeT.!7 The intervention,
Anti-Retroviral Treatment and Access to Services (ARTAS),
was adapted to the cultural and healthcare system context
and to include both people living with HIV and those vul-
nerable to HIV. We also adapted it for delivery by peers
and using mHealth methods, to build upon ways in which
young people engage with the world using mobile phones.
Our 3-month intervention included 3 behavioral sessions
(2 in person and 1 mHealth) with peer navigators, weekly
digital interactions with peer-navigators, and asynchronous
text messages in between sessions.

DATA COLLECTION

Surveys were conducted at baseline and follow-up visits at
3, 6,9, and 12 months. Participants received tiered incen-
tives over the three months to motivate continued partic-
ipation in the intervention activities and retention in the
study, starting at US$10 in mobile phone credits, increas-
ing US$5 every two weeks (US$10 for week 1-2, US$20 for
week 2-4, US$25 for week 5-6, etc.) for a total of US$160 in
mobile phone credits over the course of three months. In-
centives were also given for completion of questionnaires at
baseline, three, six, nine and 12- months in the form of pay-
ing for transportation, providing a meal and entering them
into a raffle for a computer or other technology gift worth
US$100.

MEASURES

Surveys contained questions on sociodemographic data,
sexual behavior, sex work engagement, violence, alcohol
and drug use, and mental health. Trans women were defined
as using feminizing hormone therapy (FHT) if they reported
any estrogen-containing regimen, which could have in-
cluded hormones they acquired in non-medical settings and
without a prescription. Participants were asked specifically
if they had ever used non-prescribed FHT, whether they
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were currently on FHT of any type, whether they had ever
used fillers such as “industrial silicone” for feminization
and whether or not they had even undergone a gender-af-
firming surgery and if it occurred outside a medical setting
by an unlicensed provider.

We assessed gender-based discrimination using the Gen-
eral discrimination scale.20 Gender-based discrimination in
a healthcare setting was assessed as proposed by Costa et.
al.14 We used a trans-adapted version of the Group-Based
Medical Mistrust Scale (GBMMS), a 12-item scale, to mea-
sure suspicion of health care services, health professionals,
and the treatment provided.2! Intimate partner violence
(IPV) was evaluated asking concerns about her physical
safety due to anger or threats from a partner, sexual assault
by partner or non-consensual sexual act, or attitudes not-
compatible with her gender identity (e.g., hiding makeup)
forced by partner. We screened psychological distress with
the Patient Health Questionnaire (PHQ)-4, composed by
two subscales, one for depression and the other for anxi-
ety.22 Participants were asked if they had ever had suicidal
thoughts and were also asked if they had ever attempted
suicide. We used the Alcohol Use Disorders Identification
Test-Concise (AUDIT-C),23 as well as the Alcohol to assess
alcohol intake, as well as the Smoking and Substance In-
volvement Screening Test (ASSIST) to screen for all levels of
problem or risky substance use in adults.24

We assessed HIV knowledge using the HIV Knowledge
Scale (HKQ-10).25 Evaluation of negative attitudes at HIV
testing used the components as proposed by Kalichman &
Simbayi.26 HIV testing self-efficacy, which refers to the
level of confidence of a person to have HIV testing, was
measured as proposed by Zhou et al,26 adapted to trans
women. Scores ranged from 1-4; higher scores indicated
higher HIV testing self-efficacy. Risk perception was es-
timated using a 5-point response scale as previously de-
scribed.2” Scores ranged from 4-20, and higher scores in-
dicate higher self-perceived risk. We used the HIV Risk
Behavior score,28 adapted to trans women. The score as-
sessed sexual behavior (number of cisgender men partners
and condomless anal sex) for each type of sexual partner-
ship (stable, casual, and commercial). Overall score was the
sum of the score for each type of sexual partner and ranged
from 0-48 points. Individuals were classified as low (0-2),
medium (3-8) and high risk (9+). We also assessed sexually
transmitted infections (STI) using laboratory results for
syphilis, rectal CT and NG at the baseline and final visits.

OUTCOMES

For participants not living with HIV, our main outcomes
were HIV testing and PrEP use in the last 3 months. For
participants living with HIV, we focused on HIV care en-
gagement, a combined outcome composed of HIV linkage
to care, HIV care attendance, ART use, and undetectable vi-
ral load (VL). All outcomes were self-reported, except VL,
which was collected after enrollment. HIV care engagement
is defined as ‘yes’ if youth changed their status from base-
line to final visit regarding any of the following: reported
that they were linked to HIV care, had not missed a HIV care
appointment in the last 6 months, were currently on ART or
were virologically suppressed. We considered study reten-

tion as attending to the 9-month visit.
STATISTICAL ANALYSIS

We described baseline characteristics and compared study
outcomes (HIV prevention and care) and other behaviors
at pre- and post-intervention (i.e., baseline vs. 12-month
visit). Descriptive analysis used medians and interquartile
ranges (IQR) for numeric variables and absolute number
and proportions for categorical variables. We used Fisher
exact test, Ranksum test, or t-test used, as appropriate, to
compare study outcomes and other behaviors at pre- and
post-intervention. Pre/post data analysis was conducted
with a per protocol approach. All analyses were performed
using R Software version 4.0.3.

RESULTS

We screened 27 individuals; 4 were ineligible (2 without
PrEP indication, one was already using PrEP, and one had
an ineligible gender identity), 3 were discontinued (2 with-
drawn consent, and 1 moved to another region), and 20
were enrolled as participants (13 not living with HIV, 7 liv-
ing with HIV). Among these, 19 completed the intervention
(13 not living with HIV, 6 living with HIV) and 18 were re-
tained until the last study visit (13 not living with HIV, 5 liv-
ing with HIV). Retention in the study took place during the
Covid-19 pandemic and was 90% to 9 months.

At baseline, overall median age was 21 years (IQR 19-23);
most participants were Black or Parda (n=16, 80.0%), 45.0%
(n=9) of participants had 8 years of schooling or less, 80.0%
(n=16) were experiencing food insecurity, and all had an ex-
tremely low monthly income (Table 1). Almost one-third
(40.0%, n=8) were currently engaged in sex work. All par-
ticipants reported experiencing discrimination due to their
gender identity in general (n=20, 100%) and by healthcare
professionals (n=16, 80.0%). 60% had suffered IPV (n=12),
and half had suicidal thoughts (n=10, 50.0%). A quarter had
suffered sexual violence (n=5, 25.0%), and 57.9% reported
that the impact of the political context in Brazil had a neg-
ative impact on them (n=11). Use of non-prescribed FHT
ever was high (90.0%, 16 out of 18 ever on hormones), and
55.0% (n=11) were currently on FHT at baseline. Only two
participants (10.0%) had undergone a gender-affirming pro-
cedure, both of them outside of medical care. Only one
participant (5.0%) reported having injected illicit silicone.
About one-third of young trans women were living with HIV
(n=7, 35.0%) at baseline. At baseline, 66.7% of young trans
women had ever been diagnosed with syphilis (n=11/18) and
7 (38.9%) had an active case of syphilis, 17.6% (n=3/17) had
rectal chlamydia trachomatis, and 11.8% (n=2/17) had Neis-
seria gonorrhea.

At baseline, all participants not living with HIV were
PrEP naive and eligible for PrEP (n=13), of which 61.5%
(n=8) were knowledgeable about PrEP and all (100.0%) re-
ported high willingness to use PrEP after a brief explanation
(Table 2). Most (84.6%) young trans women not living with
HIV had been tested for HIV previously (n=11), but only
46.2% had been tested for HIV in the last three months
(n=6). The majority (76.9%) of participants had negative at-
titudes about HIV testing (n=10), although the median HIV
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Table 1. Characteristics of young trans women ages 18-24 years old enrolled in the BeT pilot study. Rio de

Janeiro, Brazil, 2019-2020.

Characteristics N%

Total 20 (100)
Social Determinants of Health
Age 21.0(19.0,23.0)
Race

Black 6(30.0)

Parda 10 (50.0)

White 4(10.0)
Monthly per capita income® 84.13(64.27,115.25)
Schooling, years

0-8 9(45.0)

9+ 11(55.0)
Cannot get by on current income 14 (70.0)
Housing

Own 4(20.0)

Rent 9 (45.0)

Live with Family 7(35.0)
Food insecurity 16 (80.0)
Currently doing sex work 8(40.0)
Prior arrested 4(20.0)
Discrimination
Gender-based discrimination 20(100.0)
Gender-based discrimination in healthcare 16 (80.0)
Group-based medical mistrust 29.0(20.0,33.0)
Negative Impact of Brazilian political context 11(57.9)
Violence
Ever suffered sexual violence 5(25.0)
Ever suffered intimate partner violence 12 (60.0)
Mental Health
PH-4 score 6.0(2.5,8.5)
Positive anxiety screening® 11(57.9)
Positive depression screening® 9(45.0)
Ever had suicidal thoughts 10 (50.0)
Ever attempted suicide 5(25.0)
Medical care access
Ever used hormones 18 (90.0)
Ever used non-prescribed hormones® 16 (94.1)
Currently on hormones® 11(68.8)
Filler use 1(5.0)
Feminizing surgery by unlicensed providers 2(10.0)
Living with HIV (HIV positive) 7(35.0)

Conversion rate: USD1.00=5.64, 2. Denominator: participants that reported ever using hormones.

testing self-efficacy score for the sample was 3.5 (3.1,4.0),
and median self-perceived risk score was 14.0 (11.0,16.0).
Most participants (11, 84.6%) had a medium/high risk be-
havior score at baseline. Condomless receptive anal sex was
frequent at baseline (92.3%, n=12). Among those living with

HIV, 71.4% (n=5) had been linked to care, 14.3% (n=1) had
recently missed a HIV care visit, 57.1% (n=4) were currently
using ART, and only 1 (14.3%) of those living with HIV had
an undetectable VL.

Post intervention, all participants not living with HIV
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Table 2. HIV prevention, care, knowledge and related behaviors

Characteristics N (%)

Ever tested for HIV* 11(84.6)
Tested for HIV in the last 3 months* 6(46.2)
Currently using PrEP™* 0(0.0)
Engaged in HIV care? 5(71.4)
Missed any HIV care visit (prior 6 mos)?2 1(14.3)
Current ART use? 4(57.1)
Undetectable HIV viral load? 1(14.3)
Negative attitudes at HIV testing® 10(76.9)
HIV testing self-efficacy score* 3.5(3.1,4.0)
HIV knowledge score’ 5.0(5.0,7.0)
PrEP knowledge* 8(61.5)
PEP knowledge* 5(38.5)
Risk perception score® 14.0(11.0,16.0)
Sexual risk score*

Low 2(15.4)

Medium 7(53.8)

High 4(30.8)
Condomless receptive anal sex* 12(92.3)

PrEP: Pre-Exposure Prophylaxis, ART: Antiretroviral therapy, ! Denominator: HIV-negative participants, 2 Denominator: Participants living with HIV. *Participants were not eligible

for the intervention if they were already on PrEP.

Table 3. Primary outcomes of BeT pilot intervention

Characteristics Pre-intervention Post-intervention value!
N (%) N (%) P

HIV test in the last 3 months? 6(46.2) 13(100) <0.01

Current PrEP use® 0(0.0) 13(100.0) <0.001

HIV care engagement® 0(0.0) 5(100.0) <0.010
HIV care® 3(60.0) 5(100.0) 0.440
Missed any HIV care visit® 1(20.0) 1(20.0) 1
Current ART use® 2(40.0) 5(100.0) 0.170
Undetectable HIV viral load® 1(20.0) 4(80.0) 0.210

PrEP: Pre-Exposure Prophylaxis, ART: Antiretroviral therapy, ! Fisher exact test, Ranksum test, or t-test used as appropriate, 2 Denominator: HIV-negative participants, 3 Denomina-

tor: Participants living with HIV.

(n=13) were regularly tested for HIV resulting in a change
from 46.2% having been tested for HIV prior to 100% being
recently tested (Table 3). We observed 100% uptake of PrEP
among participants who were not living with HIV, and no
participants seroconverted over the course of the study. All
participants living with HIV (n=5) were engaged in HIV care
by post intervention, with the most notable improvements
being in ART use improving from 40% to 100% and having
an undetectable VL improving from 20% to 80% of partic-
ipants. The VL of the one participant with a detectable re-
sult was 201 copies/mL. At the final study visit, no young
trans women had active syphilis, 11.8% (n=2/17) tested pos-
itive for rectal chlamydia trachomatis, and 11.8% (n=2/17)
had Neisseria gonorrhea.

Results from the pre/post analysis show that signifi-
cantly fewer young trans women experienced discrimina-
tion overall post intervention (100.0% pre-intervention and
55.6% post-intervention, p<0.01) and had significantly less
medical discrimination (77.8% pre-intervention and 11.1%
post-intervention, p<0.001) post intervention (Table 4).
HIV knowledge score significantly increased among young
trans women from pre to post intervention (5.5 pre-inter-
vention to 7 post-intervention, p<0.01), and HIV risk per-
ception was significantly lower post intervention (13.2 per
intervention to 8.5 post intervention, p<0.001). Lastly,
there were significantly fewer young trans women who
screened positive for anxiety post intervention than pre-in-
tervention (55.6% pre-intervention and 22.2% post-inter-
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Table 4. Pre- and post-intervention assessments among trans women in the BeT pilot study. Rio de Janeiro,

Brazil, 2019-2020 (N=18).

Characteristics Pre-intervention N (%) Post-intervention N (%) p-value®
Experienced/reported discrimination
Gender-based discrimination 17 (100) 10(55.6) <0.010
Discrimination score 9(3,13) 1(0,2.8) <0.001
Gender-based discrimination in healthcare 14(77.8) 2(11.1) <0.001
Group-based medical mistrust 30.0(21.2,33.0) 18.5(14.5,33.2) 0.160
HIV-related knowledge and behavior
Negative attitudes at HIV testing? 8(72.7) 6(54.5) 0.660
HIV testing self-efficacy score? 3.5(3.2,4) 3.7(3.3,4.0) 0.600
HIV knowledge score 5.5(5,7) 7(7,8) <0.010
PrEP knowledge
PEP knowledge
Risk perception score? 13.2(3.8) 8.5(2.3) <0.001
Sexual risk score? 0.260
Low 2(15.4) 5(38.5)
Medium 7(53.8) 7(53.8)
High 4(30.8) 1(7.7)
Condomless receptive anal sex2 12 (100) 9(69.2) 0.100
Mental Health
PH-4 score 5.5(1.8,8.8) 2(0,5.8) 0.140
Positive anxiety screening® 10(55.6) 4(22.2) 0.040
Positive depression screening® 9(50) 6(33.3) 0.310
Medical care access
Current hormone use? 11(61.1) 16 (88.9) 0.120

1 Fisher exact test, Rank sum test, or t-test used as appropriate, 2 Denominator: HIV-negative participants, 3 Derived from PH-4 score, 4 Denominator: participants that reported ever

using hormones.

vention, p=0.04).

DISCUSSION

The “Brilhar e Transcender” (BeT) intervention resulted in
improvements in all three areas of intervention, including
HIV testing, PrEP use and HIV care engagement with last-
ing effects nine months post intervention. All young trans
women participants not living with HIV engaged in PrEP,
and all but one participant who was living with HIV had an
undetectable VL at follow-up. Moreover, evidence of similar
rates of STIs at baseline to follow up provide evidence that
young trans women continued having condomless sex while
in the intervention, but risk for HIV was likely mitigated by
PrEP use.

This is the first intervention, to our knowledge, that has
demonstrated success in improving HIV prevention and
care outcomes using peer navigation with young trans
women in a LMIC. Peer navigators have been central to re-
ducing health care barriers related to stigma and discrim-
ination, like medical mistrust and unfamiliarity with sys-
tems, in many marginalized populations.2%30 Peer-based
delivery has also been related to improved HIV care and
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prevention outcomes among trans women adults.31=33 Qur
application presents preliminary evidence of the positive
impact of peer delivery in systems navigation to improve
HIV prevention and care behaviors among young trans
women.

Our intervention may have also impacted factors known
to influence HIV risk.3* We found less anxiety in the pilot
sample post intervention, lower HIV risk perception scores
and higher HIV knowledge scores among participants. We
also found significantly less experienced discrimination
overall and in healthcare settings among young trans
women. Co-location of HIV care services onsite with digital
peer navigation has been found to facilitate engagement
in biomedical prevention and care in another intervention
implementing ARTAS.35 The BeT intervention offered co-
location of health care services that also were also trans-
affirming. We believe that offering services convenient to
youth and in a de-stigmatized and trans-affirming manner
was a key component of our pilot intervention. The use
of mobile phones for sexual and reproductive health inter-
ventions is an increasingly effective way to reach adoles-
cents and young adults in LMICs.3¢ The digital delivery of
a health intervention is a new approach in HIV prevention
with young trans women that may overcome stigma-related
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obstacles to participation like fears of taking public trans-
portation and anticipation of discrimination.

Our study was also able to achieve 90% retention of par-
ticipants. Follow up of trans women participants in HIV re-
search is usually 3 months or less.37 Strong study retention
could be attributed to the availability of digital peer nav-
igators asynchronously to help maintain engagement and
support for young trans women participants. Our ability to
maintain high study retention in the midst of a global pan-
demic and maintain a lasting effect on HIV prevention and
care behaviors among young trans women is promising evi-
dence of impact of the BeT intervention.

LIMITATIONS

The primary limitation to this study was the small sample
size overall limiting the ability to calculate tests for signif-
icance in changes pre- and post-intervention, although the
number of participants we enrolled is consistent with pilot
interventions. Our design was also not a randomized clini-
cal trial, which was not appropriate at this stage of the in-
tervention development. Although this is the only HIV pre-
vention and care intervention with young trans women in
a LMIC context, findings may not be generalizable to other
countries.

CONCLUSIONS

This pilot points to the BeT intervention as a promising ap-
proach for improving HIV prevention and care behaviors of
young trans women in Brazil and fills a major gap in in-
terventions for young trans women in LMICs. An important
next step in this research is to test the intervention in a
larger efficacy trial in Brazil and testing it in other coun-
tries with similar epidemics and stigma-based barriers to
engagement in HIV prevention and care.
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