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Pre-exposure prophylaxis use, HIV knowledge, and internalized
homonegativity among men who have sex with men in Brazil: A
cross-sectional study

Kevin J. Blaird@b*, Thiago S. Torres¢, Brenda Hoagland¢, Daniel R.B. Bezerra®, Valdilea G.
Velosao®, Beatriz Grinsztejn®, Jesse Clark?, Paula M. Luz®

aSouth American Program in HIV Prevention Research (SAPHIR), Division of Infectious Diseases,
Department of Medicine, University of California Los Angeles (UCLA), Los Angeles, CA, USA

bDepartment of Surgery, UCLA, 10833 Le Conte Ave, 72-227 CHS, Los Angeles, CA 90095, USA

¢Fundacgéo Oswaldo Cruz (Fiocruz), Instituto Nacional de Infectologia Evandro Chagas, Rio de
Janeiro, RJ, Brasil

Summary

Background—~Pre-exposure prophylaxis (PrEP) use in Brazil remains low despite free national
access. We explored associations of HIV knowledge and internalized homonegativity with PrEP
use among PrEP-eligible men who have sex with men (MSM).

Methods—-Brazilian Hornet users completed an online, cross-sectional survey in February—
March 2020. We included cis-men =18 years old who reported recent sex with men and

were PrEP-eligible per the following: condomless anal intercourse, partner(s) living with HIV,
transactional sex, and/or sexually transmitted infection. Our outcome was current PrEP use,
defined by the response, “I am currently taking PrEP.” Key predictors included the HIV/AIDS
Knowledge Assessment (HIV-KA) and Reactions to Homosexuality Scale (RHS); higher scores
indicate greater knowledge and greater internalized homonegativity, respectively. Scales were
standardized for analysis. Associations with current PrEP use were estimated using adjusted odds
ratios (aOR) with 95% confidence intervals (95%Cl).

Findings—Among 2398 PrEP-eligible MSM, n= 370 (15-4%) reported current PrEP use.
Increasing HIV-KA scores were associated with greater odds of PrEP use (aOR 1-70 [95%CI
1.41-2.04], p< 0-001), and increasing RHS scores with lower odds of PrEP use (aOR 0-83
[95%CI 0-73-0:96], p = 0-010). PrEP use was lower among 18-24 versus 40+-years-old MSM
(aOR 0:43 [95%CI 0-27-0-69], p= 0-005), and in Black versus White/Asian respondents (aOR
0-51 [95%CI 0-31-0-85], p = 0:040).
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Interpretation—Among PrEP-eligible Brazilian MSM, HIV knowledge was associated with
increased PrEP use and internalized homonegativity with decreased use. Wider dissemination of
HIV prevention knowledge and addressing stigma experienced by MSM could promote increased
PrEP use.

Funding—National Institute of Mental Health, Fiocruz, Conselho Nacional de Desenvolvimento
Cientifico e Tecnoldgico.
Coordenacéao de Aperfeicoamento, de Pessoal de Nivel Superior.

O nimero de usuarios da profilaxia pré-exposi¢do (PrEP) no Brasil continua baixo, apesar do
acesso gratuito pelo Sistema Unico de Satde. Exploramos as associagdes entre conhecimento
sobre HIV e homonegatividade internalizada com o uso de PrEP entre homens que fazem sexo
com homens (HSH) elegiveis para PrEP.

Brasileiros usuarios do Hornet completaram uma pesquisa seccional online em fevereiro-margo de
2020. Foram incluidos homens cis =18 anos, que reportaram sexo recente com homens e elegiveis
para PrEP. O desfecho principal foi uso de PrEP, definido por: “Estou atualmente tomando

PreP.” Os principais preditores incluiram escalas de Conhecimento em HIV/aids (HIV-KA) e de
ReagBes a Homossexualidade (RHS); escores mais altos indicam maior conhecimento e maior
homonegatividade internalizada, respectivamente. As escalas foram padronizadas para analise.
Associacdes com uso da PrEP foram estimadas usando razdes de chances ajustadas (aOR) com
intervalos de confianca de 95% (1C95%).

Entre 2.398 HSH elegiveis para PrEP, 370 (15,4%) relataram o uso atual de PrEP. Maior
conhecimento em HIV/AIDS foi associado a maior chance de uso de PrEP (aOR 1-70 [IC 95%
1.41-2-04], p < 0-001), e maior homonegatividade internalizada com menor chance de uso de
PreP (aOR 0-83 [95% IC 0-73-0-96], p= 0-010). Uso de PrEP foi menor entre HSH de 18-24 vs.
40+ anos (aOR 0-43 [1C95%:0-27-0-69], p= 0-005), € entre pretos versus brancos/asiaticos (aOR
0-51 [1C95% 0-31-0-85], p= 0-040).

Entre brasileiros HSH elegiveis para a PrEP, o conhecimento do HIV foi associado ao aumento do
uso da PrEP e homonegatividade internalizada com a diminuic¢éo do uso.

National Institute of Mental Health, Fiocruz, Conselho Nacional de Desenvolvimento Cientifico e
Tecnol6gico, Coordenacgdo de Aperfeicoamento, de Pessoal de Nivel Superior.

Keywords

HIV prevention; Men who have sex with men; LMIC; Pre-exposure prophylaxis; Latin America &
Caribbean; Public health

Introduction

Daily or event-driven pre-exposure prophylaxis (PrEP) with oral tenofovir disoproxil
fumarate and emtricitabine (TDF-FTC) has been shown to be highly effective in preventing
new HIV infections in men who have sex with men (MSM).1 PrEP is endorsed by the World
Health Organization as a prevention tool for those at high risk of contracting HIV,2 and
increasing PrEP access is a priority in Latin America, where several countries have recorded
arising HIV infection incidence, particularly among MSM.34 Although global targets for

Lancet Reg Health Am. Author manuscript; available in PMC 2022 March 14.
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PrEP coverage vary, UNAIDS recommends 50% coverage for MSM and transgender people
at very high risk of acquiring HIV.4>

Brazil is an upper-middle-income country, and its population of over 210 million is the
largest in Latin America.5 An estimated 930,000 people were living with HIV (PLWH) in
Brazil in 20207 and recent studies estimate an HIV prevalence among Brazilian MSM as
high as 23-0%.8 Brazil was the first country in the region to provide national access to
PrEP, which is freely available through the Public Health System (Sistema Unico de Satde,
SUS),%*11 and as of 2020 had the highest rate of PrEP use per 10,000 people of any Latin
American country.®

As of September 2021, there were 270 healthcare centres across all Brazilian states
providing PrEP to approximately 23,000 individuals,® with an additional 3000 or more
receiving PrEP through research studies such as the Implementation PrEP Project
(ImPrEP).12 Over 80% of current PrEP users in Brazil are MSM,? but this level of PrEP
utilization remains well below an estimated 66,120 Brazilian MSM aged 15-64 years who
were eligible for and willing to use PrEP in 2018,11 a number likely to be even higher with
2021 population estimates. A 2020 survey of Brazilian MSM and transgender/non-binary
individuals conducted via geosocial networking applications (GSN apps) and social media
found 19.8% of respondents reported current PrEP use, though this percentage did not
consider PrEP eligibility of respondents and is likely an over-estimate of PrEP use given
recruitment from groups affiliated with ImPrEP.13 Low levels of PrEP utilization in Brazil
compared to the goal of 50% coverage? suggest a need for further exploration of facilitators
and barriers to use among those who are eligible for PrEP.

There is growing recognition that knowledge about HIV prevention modalities facilitates
their uptake.14 Research has shown that those with greater HIV knowledge are more

likely to engage with prevention services,1% and lack of understanding about the efficacy
and/or side effects of PrEP may lead to decreased willingness to use it.1® Another factor
known to impact engagement with HIV prevention is internalized homonegativity, which
refers to gay or homosexual MSM directing societal stigma, discrimination, or negative
perceptions about homosexuality toward themselves.1718 Internalized homonegativity has
been shown to be associated with lower engagement with HIV prevention services,
including PrEP.18:19 Vaarious scales have been developed to measure HIV knowledge and
internalized homonegativity, including the HIV/AIDS Knowledge Assessment (HIV-KA)20
and the Reactions to Homosexuality Scale (RHS),2! both available in Brazilian Portuguese.

While several studies have explored PrEP awareness, willingness, and uptake among MSM
in Brazil 1016.22-25 none have explored associations with the individual’s HIV knowledge
or internalized homonegativity, nor have any focused specifically on PrEP use among

the eligible population of MSM. This cross-sectional study explores the impact of HIV
knowledge and internalized homonegativity, measured via the HIV-KA and RHS tools, as
well as other sociodemographic and sexual health variables, on current PrEP use among
Brazilian MSM who were eligible for PrEP in 2020.

Lancet Reg Health Am. Author manuscript; available in PMC 2022 March 14.
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Study design

A cross-sectional, internet-based survey was completed by a convenience sample of
Brazilian Hornet Gay Social Network (Hornet) GSN app users in February—March 2020.
Hornetis popular among gay, bisexual, and other MSM in Latin America and recruitment
via this GSN app has been used in other studies in the region to reach a large population

of sexually active MSM for whom PrEP may be indicated.16:26.27 The open survey was
administered via Alchemer® (https://www.alchemer.com/). Requests for voluntary survey
completion were sent twice to the ~1 million Hornet users in Brazil through the direct
message inbox. Respondents did not receive compensation. The survey was in Brazilian
Portuguese and contained 118 questions, with certain questions conditionally presented
using branching logic. All items included a non-response option. Respondents were able to
change/review answers. Usability and technical functionality were confirmed before survey
administration. Respondents with incomplete surveys were excluded, as were those who
incorrectly answered any of five attention questions, which requested selection of a specific
response option: “This question is merely a check. Please select option A from the responses
below.”28 One response per internet protocol (I.P.) address was permitted.

Study population

Variables

The overall study population included adult (=18 years old) Hornet users living in Brazil.
For this analysis about PrEP use, PLWH were excluded. We focus on sexually active cis-
gender men, thus excluding those who identified as transgender men, transgender women,
gender non-binary, or 7ravesti, as well as those who reported no male sexual partners in
the previous six months. Additionally, we limited our analysis to MSM who were eligible
for PrEP in Brazil, which includes MSM who reported at least one of the following in the
previous six months: condomless anal intercourse (CAl), male sexual partner living with
HIV, transactional sex, or sexually transmitted infection (STI) diagnosis.

Demographic and sexual health characteristics.—Respondents were asked about
sociodemographic characteristics, including age, race, gender identity, sexual orientation,
education, income, region of Brazil, and living in their state capital’s metropolitan area.
Family monthly income was asked in relation to the minimum monthly wage, which was
BRL1039 in 2020, equivalent to $190 USD. We grouped no salary, 1x, and 2x the minimum
wage as “low income,” 2-6x as “middle income,” and >6x as “high income. Sexual behavior
data included the number of male sexual partners, any male sexual partner living with HIV,
passive/receptive CAl, and STI diagnosis in the past six months. Other variables included
transactional sex (sex for money or gifts) and chemsex (illicit substance use before or during
sex) in the previous six months, as well as binge drinking before/during sex and frequency
of virtual channel (GSN app) use to seek sex. Table footnotes contain additional variable
details.

Awareness and use of PrEP.—Awareness of PrEP was assessed via the question, “Have
you ever heard about PrEP?” Those who responded affirmatively were then asked, “Are

Lancet Reg Health Am. Author manuscript; available in PMC 2022 March 14.
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you taking or have you taken PrEP?” Response options included, “No, | have never taken
PrEP,” “Yes, | am currently taking PrEP,” or “Yes, | took PrEP but I stopped.” Depending on
their answer, respondents were then asked about adherence to PrEP or their primary reason
for stopping or never using PrEP. Free responses were re-categorized when appropriate. For
analysis, those who had not heard about PrEP were considered never PrEP users.

HIV knowledge.—HIV knowledge was measured via the HIV-KA tool, which contains
12 statements about the transmission and prevention of HIV/AIDS, with response options
“true,” “false,” and, “I don’t know.”20 Correct responses were scored as 1 and incorrect

or “I don’t know” responses as 0, with a total score range of 0-12. Higher scores

indicate higher levels of HIV knowledge. As a secondary measure of HIV prevention
knowledge, respondents were asked about their perceived accuracy of the following
statement: “Undetectable=Untransmissible (U=U), that is, people who live with HIV and
are undetectable do not transmit HIV through sex.” Response options included “completely
accurate,” “somewhat accurate,” “somewhat inaccurate,” “completely inaccurate,” or “I
don’t know what undetectable means.”2

Internalized homonegativity.—Internalized homonegativity was measured via the RHS
tool, which includes seven items measured on a 7-point Likert scale from strongly disagree
to strongly agree.?! Total scores range from 0-42. Higher scores indicate higher internalized
homonegativity. Only those who described their sexual orientation as gay/homosexual were
presented with the RHS items.

Statistical analysis

Our primary outcome was current PrEP use and our primary aim was to explore factors
associated with current compared to never PrEP use. Descriptive data were stratified by
current, past, and never PrEP use, but past PrEP users were excluded from statistical
analyzes given the small sample size and our desire to avoid combination of distinct groups.
Differences between current and never PrEP users for categorical and continuous variables
were estimated via Pearson’s chi-squared test and student’s t-test, respectively.

To aid in the visualization of the relationship between HIV-KA and RHS scores and PrEP
use, we used restricted cubic splines with four knots within the framework of generalized
additive models to fit a smooth curve with a 95% confidence interval (95% CI) showing how
the probability of current PrEP use varies with HIV-KA or RHS score.

To further analyze associations with current compared to never PrEP use, we created logistic
regression models to estimate odds ratios (OR) with 95% CI. A single p-value, calculated
using the likelihood ratio test, is presented for each variable. Multivariable regression
models were created by sequentially adding covariates by group (demographic variables

in model 1, sexual behavior variables in model 2, and other variables in model 3) followed
by a full adjusted model containing all covariates. Separate adjusted models were created
for HIV-KA and RHS scores. Since only gay- or homosexual-identifying MSM responded
to RHS items, models that include RHS scores have a smaller sample size. Full models are
presented below, and data from the stepwise addition of variable groups can be found in

Lancet Reg Health Am. Author manuscript; available in PMC 2022 March 14.
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Supplemental Tables. Unless otherwise noted, regression results for covariates presented in
the text below are from the full adjusted model for HIV-KA score.

Both the HIV-KA and RHS scores, which were the independent variables of interest,

were standardised to z-scores for inclusion in regression models. Standardisation involved
subtracting the mean score () from each participant’s score (x) and dividing the difference
by the standard deviation (o), as described by the following equation: z= (X — )/ o).

This study received approval from the human subjects ethics committee at Instituto
Nacional de Infectologia Evandro Chagas of Fundacdo Oswaldo Cruz (#CAAE 0177791
8.0.0000.5262) and was exempt from review by the University of California, Los Angeles
institutional review board. All study participants provided electronic informed consent
before survey initiation. No personally identifiable information was collected, except for
the I.P. address.

Role of the funding source

Results

This project was funded by the University of California Los Angeles’ (UCLA) South
American Program in HIV Prevention Research (SAPHIR) NIMH grant R25MH087222
and the UCLA Center for HIV Identification, Prevention, and Treatment Services
(CHIPTS) NIMH grant P30MH58107. Author P.M.L. was supported by Programa Inova
FIOCRUZ, Edital Geracdo do Conhecimento/VPPCB, and Programa Print, Coordenacédo
de Aperfeicoamento de Pessoal de Nivel Superior (CAPES)/FIOCRUZ. Author T.S.T. was
supported by Conselho Nacional de Desenvolvimento Cientifico e Tecnoldgico (CNPq,
#28/2018). Funders did not have any role in the study design, data collection, data analysis,
interpretation, or writing of this report.

A total of 6559 Brazilian Hornet GSN app users completed the survey and met the initial
inclusion criteria. After exclusions (Fig. 1), 2398 sexually active, cis-gender MSM who
were eligible for PrEP were included in this analysis. Among respondents, 370 (15-4%)
were currently taking, 110 (4-6%) had previously taken, and 1918 (80:0%) had never taken
PrEP (Table 1). The most cited reasons for never taking PrEP were not knowing where to
obtain it (30-9%), satisfaction with other prevention methods (17-9%), and worry about side
effects (14-1%). The most cited reasons for having stopped PrEP were difficulty accessing
the health service (25-5%), worry about side effects (21-8%), and decreased perceived HIV
risk (10-9%).

The mean age of the overall sample was 33:6 years (standard deviation (SD) 9:7), and those
who were currently taking PrEP were older than those who had never used PrEP (35-3 vs.
33:3 years, p< 0-001) (Table 2). Compared to those who had never taken PrEP, a greater
percentage of current PrEP users reported White or Asian race (65-7% vs. 59-3%, p=
0-026), university or higher-level education (73:0% vs. 63:8%, p < 0-001), high monthly
income (31:1% vs. 24-2%, p = 0-019), or living in their state’s capital metropolitan area
(82:2% vs. 67-3%, p < 0-001). Most of the overall sample was from the southeast region

Lancet Reg Health Am. Author manuscript; available in PMC 2022 March 14.
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of Brazil (n= 1914, 79-8%), with the state of S&o Paulo accounting for the majority of
respondents (/7= 1244, 51-9%). In the past six months, current PrEP users were more likely
to have reported six or more male sexual partners (77-0% vs. 50-6%, p < 0-001), at least one
male sexual partner living with HIV (41-9% vs. 16-5%, p < 0-001), an STI diagnosis (34-6%
vs. 21:7%, p < 0-001), or chemsex (42-2% vs. 26:6%, p < 0-001) compared to those who had
never taken PrEP.

The probability of current PrEP use compared to never PrEP use increased with increasing
HIV-KA scores and decreased with increasing RHS scores (Fig. 2). Mean HIV-KA score
was high overall (10-8, SD:1-5), but was higher among current compared to never PrEP
users (11-3 vs. 106, p< 0-001) (Table 3). A higher percentage of current PrEP users
correctly responded that there are medications to prevent HIV (89:7% vs. 76:7%, p <
0-001), that PLWH on treatment have a lower risk of HIV transmission (93-5% vs. 73-4%,
p < 0-001), and that women living with HIV who are on treatment have a lower risk of
transmitting HIV during childbirth (87-6% vs. 77-0%, p < 0-001). Respondents currently
taking PrEP were also more likely to perceive U=U as totally accurate (78-6% vs. 49-7%, p
< 0-001).

Mean RHS score was low overall (10-0, SD:7-4) but was lower among current versus never
PrEP users (85 vs. 10-3, p< 0:001).

Participants with higher standardized HIV-KA scores had greater odds of PrEP use in
unadjusted (OR 1.96 [95%CI 1-66—2-32], p< 0-001) and adjusted logistic regression models
(@aOR 170 [95%CI 1-41-2-04], p< 0-001) (Table 4). Conversely, higher standardized RHS
scores were associated with lower odds of PrEP use in unadjusted (OR 0-76 [95%CI 0-67—
0-87], p< 0:001) and adjusted analyzes (aOR 0-83 [95%CI 0-73-0-96], p= 0-010). For the
sample that responded to the RHS items (n7 = 1897), an additional adjusted model including
both key independent variables and all other co-variates found similar aORs for standardized
HIV-KA (aOR 1-62 [95%CI 1-34-1-96], p< 0:001) and RHS (aOR 0-85 [95%CI 0-74-0-97],
p=0-019) scores.

Among covariates in the HIVV-KA adjusted model, age 18-24 was associated with lower
odds of PrEP use (aOR 0-:43 [95%CI 0-27-0-69], p = 0-005) compared to age 40+, as was
Black (aOR 0-51 [95%CI 0-31-0-85], p= 0-040) compared to White or Asian race. Living
in a capital metropolitan area was associated with increased odds of PrEP use (aOR 201
[95%CI 1.48-2-73], p < 0-001). Reporting 31 or more male sexual partners (aOR 2-95
[95%CI 1-96-4-43], p < 0-001) or a male sexual partner living with HIV (aOR 3.18 [95%CI
2:40-4-20], p< 0-001) in the past six months had the highest odds of current PrEP use.

Discussion

This study is one of few to explore associations of HIV knowledge and internalized
homonegativity with current PrEP use and is unique in its focus on MSM who were eligible
for and living in a Latin American country with free national access to PrEP. Current PrEP
use in this sample was slightly less than the 19.8% of GSN app users reported in April-May
2020,13 although that prevalence was not specific to PrEP-eligible respondents and may

Lancet Reg Health Am. Author manuscript; available in PMC 2022 March 14.
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have been an over-estimate due to recruitment from groups affiliated with ImPrEP, but was
much higher than the 2-3% reported in 2018.16 Despite the progress in expanding PrEP use
in Brazil since 2018, 15-4% of PrEP-eligible MSM currently taking PrEP falls well under
the 50% recommended by UNAIDS 2021-2026 Global AIDS Strategy,*® indicating a need
for continued work to decrease barriers to access.

While respondents offered various reasons for never having taken or having stopped PrEP, it
is notable that approximately one-third indicated not knowing where to obtain or difficulty
accessing PrEP as their main reason for never taking PrEP, and one-fourth indicated
difficulty accessing the health services as their reason for stopping. Despite free national
access, the availability of PrEP at SUS facilities varies across the country. According to the
SUS website, two-thirds of the country’s 270 facilities providing PrEP are located in the
south or southeast region of the country. The state of Sdo Paulo, for example, accounts for
100 of these facilities, while eight states in the north and northeast regions of the country
have two or fewer facilities listed.® Even individuals with access to a facility may encounter
an overburdened system, as indicated by free-text responses about long wait times. The
Federal Nursing Council in Brazil recently approved nurses to be able to prescribe PrEP

in an effort to increase the number of PrEP providers in the country.3% While our survey
provides some insights into these structural barriers to PrEP access, future research on PrEP
use in Brazil should explore this important topic in more depth.

Our sampled cohort showed high levels of HIV knowledge as measured via the HIV-KA,
and we found that higher levels of HIV knowledge were associated with significantly
increased odds of current PrEP use, even after adjusting for education level. Significant
differences were noted between current and never PrEP users for HIV-KA items describing
the existence of PrEP and HIV treatment as prevention, and a significantly greater
percentage of PrEP users perceived the slogan U=U as totally accurate. Notably, a greater
percentage of MSM in our study believed the U=U slogan to be accurate compared to a
study conducted a year prior, though this finding could be due to our focus on PrEP-eligible
respondents.2® Smaller differences were also noted between current and never PrEP users for
HIV-KA items describing post-exposure prophylaxis (PEP) and modes of HIV transmission.
Despite higher levels of HIV knowledge among PrEP users, 10% of those currently taking
PrEP incorrectly responded ‘false’ to the HIV-KA item ‘there are medications for HIV-
negative people to take to prevent HIV.” This result is surprising for a group of MSM
reportedly taking PrEP. Though the exact reason for these incorrect responses is unclear,
this finding indicates a need for improved counselling about the protection offered by taking
PrEP, as misunderstandings could have implications for adherence.

Though we cannot determine causality with cross-sectional data, our results suggest
increasing dissemination of accurate HIV prevention and PrEP information could facilitate
increased use of PrEP among eligible MSM in Brazil. This is certainly true for those who
had never heard of PrEP, but also for the 23% of never users who incorrectly responded

to the HIV-KA item about PrEP or the 22% of never users who listed questions about
PreP’s efficacy, side effects, interaction with other substances, and contribution to HIV
resistance as reasons for never taking it. A recent study of PrEP awareness among GSN app
users in Mexico found that the majority reported first learning about PrEP via the internet,

Lancet Reg Health Am. Author manuscript; available in PMC 2022 March 14.
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rather than from a doctor,2” which emphasizes the importance of providing accurate, easy-
to-find information about PrEP and HIV prevention online and suggests that internet-based
advertising may be a promising channel for information dissemination. Ultimately, however,
PrEP use and its associated follow up requires engagement with the healthcare system, again
highlighting the importance of addressing structural barriers to accessing HIV prevention
services in Brazil.

Our study is also one of the first to explore the impact of internalized homonegativity on
PrEP use in Brazil, a country with high levels of discrimination based on sexual orientation,
sexual behavior, and HIV status.3! Overall RHS scores suggest low levels of internalized
homonegativity among this sample of MSM, though we found that current PrEP users

had significantly lower overall scores compared to never PrEP users. The reason for the
inverse association between internalized homonegativity and PrEP use in Brazil is likely
multifactorial, and further research, perhaps via a qualitative study, should explore this
relationship in more depth. One study found that discrimination may decrease willingness
to access HIV prevention services,32 though only 2.7% of respondents in our study listed
discrimination as the main reason for never taking or having stopped PrEP. Another study
of MSM in Brazil, Mexico, and Peru found concern about talking to healthcare providers
about sex life and worry that taking PrEP may lead others to assume one has HIV as
barriers to PrEP use.16 While our survey did not include those particular response options,
several respondents provided a free text response indicating that they had never used PrEP
because of shame or fear of others finding out. Lastly, while Brazil has been a leader in
HIV prevention in Latin America, societal stigma continues to limit public health efforts to
reach particular sexual and gender minority groups and the current far-right government has
limited certain human rights protections that are crucial for HIV prevention efforts, 3334 both
of which could be related to the relationship between internalized homonegativity and PrEP
use.

Young MSM (YMSM) aged 18-24 years in our study had lower odds of current PrEP

use compared to those aged 40+ years. Several studies have identified similar associations
between age and awareness of or willingness to use PrEP.16:23.24.27 While we did not
perform age subgroup analyzes, other research has shown that YMSM have lower levels

of HIV knowledge compared to older MSM,3® that perceived discrimination may be higher
among YMSM,36 and that homophobia and internalized homonegativity are associated with
decreased HIV prevention care access among YMSM.32 HIV prevention campaigns tailored
specifically to YMSM are urgent due to the rising incidence of HIV in this population in
Brazil 8

Among other sociodemographic variables, we found that Black compared to White or Asian
MSM had significantly lower odds of current PrEP use, even when controlling for income
and education level. This observation is concerning, given that Brazilian national data found
64-9% of new HIV diagnoses in 2019 were accounted for by non-White males, showing

an increase from 48-3% in 2007.37 Black and Pardo MSM populations additionally face
structural racism, which may increase their vulnerability to HIV infection in comparison

to White MSM.38:39 Several previous studies exploring PrEP and HIV care in Brazil have
found similar racial disparities as observed in the present study.10.23.24.40 The PrEP Brasil
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study found Black YMSM had lower levels of protective concentrations of PrEP compared
to White and Pardo YMSM,10 and cross-sectional data have shown a greater awareness of
and willingness to use PrEP among White compared to non-White MSM in Brazil 23:24.40
Further research to understand the impact of intersectional stigma experienced by Black and
Pardo MSM*! is necessary to increase PrEP use in these populations.

A larger percentage of our sample reported recent CAI,16:26 ST diagnosis,16:23 and partners
living with HIV/16 compared to similar studies, due to our focus on PrEP-eligible MSM.

Not surprisingly, all three of these PrEP eligibility criteria were associated with increased
odds of current PrEP use. An increasing number of male sexual partners was also found to
be associated with increased odds of PrEP use, and MSM reporting 31 or more partners in
the past six months had the highest prevalence of current PrEP use among any subgroup.
Those reporting recent chemsex or daily use of GSN apps to procure sex had higher levels
of current PrEP use, but the strength of these associations decreased or was lost when other
demographic and sexual behavior variables were adjusted for in the full model. A similar
trend was noted in a prior work exploring associations with the willingness to use PrEP.16

Our study has several limitations. As a cross-sectional survey, conclusions cannot be made
regarding the causality of identified associations with current PrEP use. Additionally, all
responses were self-reported, thus introducing the possibility of recall, response, or social
desirability bias. Selection bias due to a survey completion percentage of 67% and the
demographic characteristics of respondents may have led to an overestimation of the true
prevalence of PrEP use among MSM in the country. Three-quarters of our sample were
from either S&o Paulo or Rio de Janeiro and, given previously reported heterogeneity among
Brazilian MSM?26 and greater access to PrEP services in the southeast region of the country,?
this limits the generalizability of our results. Moreover, this sample represents a highly
educated, high socioeconomic status subset of Brazilian MSM with access to a device
compatible with GSN apps, although cellphones and internet connection have been shown
to be widely available in all socioeconomic strata in Brazil. The question used to create

our outcome of current PrEP use did not include any time-frame to guide respondents as

to what “currently taking PrEP” meant, though adherence data presented in Table 1 suggest
most had taken PrEP four or more times in the past week. Only those identifying as gay or
homosexual were included in our analysis of internalized homonegativity, which may have
skewed the results by failing to capture the impact of internalized homonegativity on PrEP
use for MSM who indicated other sexual orientations. Lastly, our PrEP-eligible inclusion
criteria did not consider recent PEP use, which is an additional eligibility criteria in Brazil.

Conclusion

Brazil was the first Latin American country to establish free national access to PrEP for
MSM at increased risk of acquiring HIV. This study is one of the first to explore PrEP

use among Brazilian MSM who were eligible for it according to SUS criteria. While PrEP
use has increased among Brazilian MSM in recent years, current use remains well below
the 50% coverage recommended by UNAIDS, reinforcing the need to identify barriers and
facilitators to PrEP uptake. Greater HIV knowledge and lower internalized homonegativity
were associated with increased odds of current PrEP use. Wider dissemination of HIV
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prevention knowledge and addressing stigma experienced by MSM when engaging with
healthcare services could promote increased PrEP use.
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Research in context
Evidence before this study

We searched PubMed and Web of Science using the terms (“PrEP” OR “pre-

exposure prophylaxis” OR “combination prevention”) AND (“HIV” OR “human
immunodeficiency virus”) AND (“knowledge” OR “internalized homonegativity” OR
“homophobia” OR “discrimination”) AND (“Brazil” OR “Latin America”) in February
2021, in addition to reviewing reference lists of relevant articles. We reviewed the
literature for research pertaining to facilitators and barriers to PrEP use among men
who have sex with men (MSM) in Latin America, with a particular focus on the impact
of HIV knowledge and internalized homonegativity.

PrEP still has limited availability in many Latin American countries, and much of the
research has come via the Implementation PrEP Project (ImPrEP) data on the feasibility
and acceptability of PrEP in Brazil, Mexico, and Peru. Brazil was the first to provide

free national PrEP access and is the country in which most of the research on PrEP has
taken place. Recent studies on PrEP in Brazil have primarily used cross-sectional survey
data to explore knowledge of or willingness to take PrEP among all MSM. Few studies
have focused specifically on the subset of MSM who are eligible for PrEP, and none have
explored the impact of HIV knowledge and internalized homonegativity on PrEP use in
Brazil.

Added value of this study

Increasing PrEP use among eligible populations is a key UNAIDS HIV prevention
priority, particularly in Latin America, where HIV incidence among MSM has risen in
many countries. While Brazil has the highest rate of PrEP use of any country in the
region, current PrEP use among eligible MSM remains well below the UNAIDS target
of 50%. This study offers important insights into previously unexplored barriers and
facilitators to PrEP use in Brazil, and is unique in its focus on MSM who are eligible for
and living in a country with national access to PrEP. Higher levels of knowledge about
HIV and lower levels of internalized homonegativity are associated with higher odds of
PrEP use among Brazilian MSM, and can serve as targets for future interventions to
improve PrEP uptake in the region.

Implications of all the available evidence

As Brazil and other countries in Latin America work to expand PrEP use among MSM

in the region, it is important to ensure access to accurate HIV prevention information and
to address societal stigma as well as an individual’s concious and unconcious reactions to
these negative societal attitudes toward sexual and gender minorities.
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10,708 accessed survey

3494: survey incomplete

17: no consent provided
39: cis-woman

41: <18 years old

A4 4: lived abroad

Y

6559 completed, included 554: inaccurate attention question(s)

\4

\4

1831 (27-8%)

4728 (72-2%)

Living with HIV HIV negative or unknown
| 105: gender identity other than cis-man
"| 279: not sexually active past six months
\ 4
4344
Sexually active cis-men
\4 l
2398 (55-2%) 1946 (44-8%)
PrEP eligible Not PrEP eligible
Fig. 1.

Flow diagram for inclusion of Brazilian cis men who were sexually active with other men
and eligible for PrEP. The bolded box indicates the 2398 respondents who met inclusion
criteria for the present study.
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Fig. 2.
Probability of current PrEP use according to (a) HIV/AIDS Knowledge Assessment (HIV-

KA) score or (b) Reactions to Homosexuality Scale (RHS) score. The smoothed curve
(black) with 95% confidence interval (gray region) represents the probability of current
PrEP use as a function of HIV-KA score or RHS score. Increasing HIV-KA scores reflect
increasing HIV knowledge, while increasing RHS scores reflect increasing internalized
homonegativity. As with the logistic regression models, past PrEP users were excluded from
these figures, for a sample size of (a) 7=2288 and (b) 7= 1897.
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