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CIISSS, Instituto de Saúde Pública da Universidade do Porto, Maastricht University, 

NUDHES, and Robert Koch Institute. 

Conflicts of interest/Competing interests: None to declare 

mailto:viviansilva87@gmail.com


 

 

Ethics approval: LAMIS received approval from the ethics committees of the 

Universidad Peruana Cayetano Heredia (612-19-17), the Salvador Allende School of 

Public Health, Faculty of Medicine, University of Chile (009-2017), Santa Casa de 

Misericordia de Sao Paulo, Brazil (2,457,744), the National Committee for Health 

Ethics, Guatemala (39-2017) and the Faculty of Psychology and Neuroscience of the 

University of Maastricht, The Netherlands (18-01-12-2017). 

Consent to participate: All participants provided informed consent upon inclusion 

Meetings at which parts of the data were presented: None to declare 

Availability of data and material (data transparency): De-identified, individual 

participant data can be made available to others after the publication of this manuscript, 

following approval of a proposal, with a signed data access agreement. 

Code availability: codes used for data analysis in Stata are available and can be 

provided by authors after the publication of this manuscript, following approval of a 

proposal. 

Authors' contributions: Avelino-Silva contributed with study design, statistical analysis 

and manuscript writing; Vasconcelos and Cerqueira contributed with study design and 

manuscript writing; Marcus and Schmidt contributed with study design and data 

acquisition; Veras contributed with data acquisition, study design and manuscript 

writing. All authors revised and approved the manuscript. 

Clinical trial registration: not applicable 

 

KEYWORDS 

Pre-exposure prophylaxis; Post-Exposure Prophylaxis; highly active antiretroviral 

therapy; undetectable = untransmissible; sexual and gender minorities; transgender 

persons 

  



 

 

 
PREDICTORS OF KNOWLEDGE AND ACCESS TO BIOMEDICAL PREVENTION 

AMONG MSM AND TGM IN LATIN AMERICA: RESULTS FROM THE LATIN 
AMERICAN INTERNET SURVEY 

Running head: Awareness of HIV biomedical prevention in MSM/TGW 

 

 

 

KEYWORDS 

Pre-exposure prophylaxis; Post-Exposure Prophylaxis; highly active antiretroviral 

therapy; undetectable = untransmissible; sexual and gender minorities; transgender 

persons 

 
 

ABSTRACT 

Introduction: HIV is still a central public health issue in Latin America, disproportionally 

affecting key populations. Knowledge and access to biomedical prevention strategies, 

including treatment as prevention (TASP) or undetectable=untransmissible (U=U), pre-

exposure prophylaxis (PrEP), and post-exposure prophylaxis (PEP) are the first step to 

increase uptake. We used data from the Latin American MSM Internet Survey (LAMIS) 

to describe knowledge and access to biomedical HIV prevention strategies among gay, 

bisexual, transgender, and other men-who-have-sex-with-men (MSM) living in 18 Latin 

American countries.  

Methods: We compared LAMIS data across countries and according to age categories 

using frequencies and percentages. We also used multivariable models to explore 

whether age, gender identity, sexual identity, steady partnership, HIV status and 

education were independently associated with outcomes. 

Results: 55,924 participants were included. Most were cisgender (99%) and identified 

as gay/homosexual (77%) or bisexual (17%). Schooling levels were very high, with 89% 

reporting highest attained education as tertiary level, university, or post-graduation. In 

total, 16% had been previously diagnosed with HIV; of those, rates of undetectable viral 

load varied from 60% in Venezuela, to 83% in Brazil. Overall, 54%, 54% and 52% of 

participants already knew about PEP, PrEP and U=U, respectively. Participants from 



 

 

Brazil and those aged between 26 and 55 years, living with diagnosed HIV and having a 

gay/homosexual identity had greater levels of awareness about biomedical prevention 

strategies.  

Conclusion: Our study highlights gaps in HIV prevention campaigns directed to MSM 

in Latin America resulting in low uptake of biomedical prevention methods.  

 

 

INTRODUCTION 

Despite significant improvements in prevention and care, HIV persists as a central 

public health issue worldwide. The Joint United Nations Program on HIV/AIDS 

(UNAIDS) reported that 38 million individuals were living with HIV globally, and an 

estimated 1.7 million new infections occurred in 2019. In the same year, estimated data 

from Latin America indicated that 2.1 million people lived with HIV, and 120,000 new 

HIV infections were diagnosed (1).  

Globally, key populations such as gay men and other men who have sex with men 

(MSM), intravenous drug users, sex workers, and transgender people, represent 

approximately 62% of all new HIV infections (1). This proportion is even higher in Latin 

America, where key populations represent 77% of the incident HIV infections (1, 2). As 

seen in most non-African countries, HIV is concentrated in a smaller subgroup of more 

vulnerable and stigmatized populations in Latin America. For instance, some studies 

report HIV prevalence between 8% to 30% among MSM in Latin American countries, 

while estimated overall HIV prevalence lies below 1% (3-8). Those disparities highlight 

the challenges regarding access to health information, prevention, and care for the most 

vulnerable populations. These challenges may be graver in settings with socioeconomic 

inequities and health systems that offer services of heterogenous quality to different 

populations, as seen in Latin America. Most Latin American countries have segmented 

health systems that provide unequal benefits for users, based on income and labor 

status (9).  

Although a range of HIV prevention strategies have been implemented in several Latin 

American countries, knowledge and access to such strategies is not homogenous 

across different age groups and in all countries (10-12). These differences may impact 



 

 

on the HIV incidence rates and should be considered for strategically planning 

information and education programs. 

In this study, we used data from LAMIS to describe knowledge and access to 

biomedical HIV prevention strategies among gay, bisexual, transgender, and other 

MSM living in 18 Latin American countries. We compared data across countries and 

according to age categories. We also used multivariable models to explore whether 

age, gender identity, sexual identity, steady partnership, HIV diagnosis and education 

were independently associated with knowledge about post-exposure prophylaxis (PEP), 

pre-exposure prophylaxis (PrEP), and treatment as prevention (TASP) or 

undetectable=untransmissible (U=U) using the complete sample. In addition, among 

participants living with diagnosed HIV, we also explored independent predictors of self-

reported undetectable HIV viral load.  

 

 

METHODS 

LAMIS (the Latin American Men-who-have-sex-with-men Internet Survey) was a 

multicenter, internet-based anonymous survey directed at men (≥18 years old and 

including transgender men) having sex with men or being sexually attracted to men, 

living in 18 Latin American countries.  

Argentina, Brazil, Chile, Colombia, Mexico, Peru, and Venezuela included ≥1,500 

respondents and were incorporated in the country-level analysis. 

This survey was adapted from the European MSM Internet Survey (EMIS-2017 (13-

15)). The surveys included questions about demographics, sexual behavior, HIV and 

other sexually transmitted infections (STI) prevention practices, knowledge about 

prevention strategies including PrEP and PEP, recreational drug use, access to health 

services, among other variables.  

Recruitment was achieved through dating apps (76%), social media (10%), and 

advertising on websites of academic/research institutions and non-governmental 

organizations (4%). Responses were collected between January and May 2018.  

LAMIS received approval from the ethics committees of the Universidad Peruana 

Cayetano Heredia (612-19-17), the Salvador Allende School of Public Health, Faculty of 



 

 

Medicine, University of Chile (009-2017), Santa Casa de Misericordia de Sao Paulo, 

Brazil (2,457,744), the National Committee for Health Ethics, Guatemala (39-2017) and 

the Faculty of Psychology and Neuroscience of the University of Maastricht, The 

Netherlands (18-01-12-2017). All participants provided informed consent before any 

questionnaire responses were collected.   

For this analysis, we have selected variables related to knowledge and access to 

biomedical prevention, including PrEP, U=U, and PEP, and demographic 

characteristics. 

 

Statistical methods 

Demographic characteristics of study participants are presented as medians and 

interquartile ranges or frequencies and percentages. Knowledge/access variables are 

described as frequencies and percentages, along with their 95% confidence intervals 

(CI). The associations between demographic variables and knowledge/access were 

explored using multivariable logistic models. Knowledge/access variables were 

originally collected as 5-category responses and were recategorized as binary 

responses for the multivariable logistic models. We selected variables for the 

multivariable analysis based on causal diagrams. We used Stata 15.1 (StataCorp 

College Station, TX: StataCorp LP) with alfa error of 0.05 for all analyses. 

 

 

RESULTS 

64,655 participants were included in the study between January and May, 2018; after 

the exclusion of 8,731 participants with inconsistent data on age and partnership, the 

final sample for our study comprised 55,924 participants. Demographics and HIV status 

are presented in Table 1. Most participants were cisgender male (99%) who identified 

as gay/homosexual (77%) or bisexual (17%). Median age was 28 years (range 18-81) 

and schooling levels were very high, with 89% reporting highest attained education as 

tertiary level, university or post-graduation. In total, 8,774 (16%) had been previously 

diagnosed with HIV, and 26% reported having a steady partner. Most participants were 



 

 

from the most populous participating countries Brazil (28%) and Mexico (23%), and 

Colombia (13%). 

 

Awareness of and access to PEP, PrEP, antiretroviral treatment, and knowledge about 

U=U were explored with close-ended questions as described in Table 2. Although 

knowledge about PEP and PrEP was reported by 54%, less than 10% reported having 

tried to get PEP or PrEP and less than 5% had ever taken one of these. Among 

participants living with diagnosed HIV, 88% reported to be on antiretroviral treatment, 

and 77% had undetectable viral load. Knowledge about U=U was declared by 52% of 

respondents. 

 

Figure 1 shows the percentage of participants reporting knowledge of / access to PrEP, 

antiretroviral treatment, and U=U, along with 95% confidence intervals, for the seven 

countries with more than 1,500 respondents.  

Participants from Brazil had the highest rates of knowledge about PrEP; however, the 

percentage of participants who had ever taken PrEP was very low across all countries, 

with highest rates in Peru (2%) and Brazil (2%). In contrast, more than 50% of 

participants in all countries reported they were quite/very likely to use PrEP if 

available/affordable. Among participants living with diagnosed HIV, the percentage 

reporting undetectable viral load varied from 60% in Venezuela, to 83% in Brazil. 

Knowledge about U=U was highest in Brazil (64%) and varied between 42 and 49% in 

the remaining countries.  

Knowledge/access to PrEP, antiretroviral treatment, and U=U was also addressed 

across age groups. Figure 2 shows the percentage of participants reporting knowledge 

of / access to PrEP, antiretroviral treatment, and U=U, along with 95% confidence 

intervals, for age groups. Knowledge and access to PrEP were lower in the youngest 

(≤25 years old) and oldest (>55 years old) age groups. Although less than 3% of 

participants reported taking PrEP previously, more than 50% declared they were 

quite/very likely to use PrEP if available/affordable in all age categories, similarly to 

what had been shown in the analysis per country. Among participants living with 

diagnosed HIV, viral suppression increased across age groups, from 57% among 



 

 

respondents ≤25 years old to 92% among those ≥56 years old. Knowledge about U=U 

was also lower in the youngest (≤25 years old) and oldest (>55 years old) age groups 

compared to other age groups. 

 
 
 
 
Figure 1: Knowledge of and access to biomedical prevention across seven Latin 
American countries with ≥1500 LAMIS respondents 

 
 

 
Figure 2: Knowledge of and access to biomedical prevention across age groups among 
all LAMIS respondents 

 
 
We explored whether age, gender identity, sexual identity, steady partnership, HIV 

diagnosis and education were independently associated with knowledge about PEP, 

PrEP, U=U, and reporting undetectable HIV viral load using multivariable logistic 

regression models. Results are presented in Table 3. Compared to participants aged 

18-25 years old, those aged 26-55 were more likely to declare that they had heard 

about PEP; participants aged 26-45 were also more likely to have heard about PrEP 

than those aged ≤25 or those >56 years old. Older age was associated with higher odds 

of having undetectable HIV viral load. The odds of knowing U=U was higher among 

participants aged 26-35 years and lower for older participants.  

Compared to participants identifying as “a man”, those identifying as “a trans man” had 

statistically significant lower odds of having heard of PEP/PrEP and reporting 

undetectable HIV viral load. Regarding sexual identity, compared to those identifying as 

gay/homosexual, those declaring to be bisexual, heterosexual, or other orientations had 

lower odds of knowing about PEP, PrEP, and U=U. Bisexually and heterosexually 

identifying participants with diagnosed HIV had, respectively, 0.70 (95% CI 0.58-0.84) 

and 0.29 (95% CI 0.11-0.76) times the odds of having undetectable HIV viral load 

compared to HIV-diagnosed respondents who identified as gay/homosexual. Steady 

partnership was associated with higher odds of knowing about PEP, U=U and having 

undetectable HIV viral load. Participants with diagnosed HIV had more than 2 times the 

odds of being aware about PEP, PrEP and U=U compared to HIV negative individuals. 



 

 

Finally, higher education was consistently associated with knowledge about PEP and 

PrEP, with p<0.001 in the trend test, suggesting a linear increase in knowledge with 

increasing schooling. Among respondents with diagnosed HIV, education was not 

significantly associated with reporting undetectable viral load or with knowledge about 

U=U in these models. 

 
 
DISCUSSION 

In this large-scale anonymous online survey including gay, bisexual, transgender, and 

other MSM living in 18 Latin American countries, we found a reported HIV prevalence of 

16% and quite variable levels of knowledge and access to biomedical HIV prevention 

strategies across participating countries and age groups. Overall, 54%, 54% and 52% of 

participants were aware of PEP, PrEP and U=U, respectively. Participants from Brazil, 

those aged between 26 and 55 years, living with diagnosed HIV, those identifying as “a 

man”, and those identifying as gay/homosexual had greater awareness of these 

prevention strategies. 

The advantages of online recruitment with anonymous reporting are both the wide 

outreach of the study, which included more than 64,000 participants, and the 

convenience to address intimate and stigmatized issues with privacy. Online surveys 

were used previously to assess topics related to HIV and prevention among European 

MSM (13, 15), but in Latin America the available data refers only to smaller studies with 

country-specific information. 

MSM are one of the most important key populations for the HIV/AIDS epidemic in Latin 

America. In 2013, a systematic review including 48 studies addressing HIV prevalence 

among MSM in this region found a median estimate of 10.6%, varying from 0.6 to 

31.1% (16). In our analysis, we found a higher overall prevalence (16%) possibly 

influenced by the large percentage of participants recruited in Brazil, Mexico and 

Colombia, three countries with high HIV prevalence in this group, reaching 18.4%, 

16.9% and 12.1%, respectively (17-19). Additional possible explanations for the higher 

prevalence found in our study are the privacy to disclose the HIV status through an 

anonymous self-completion questionnaire; the recruitment strategy using dating apps 

and social media groups organized by non-governmental organizations dealing with 



 

 

sexual minorities and/or HIV prevention; and a time-series effect as HIV prevalence in 

2018 is likely to be higher than in 2013, with continuous increase in new infections and 

lower mortality. 

Participants living with diagnosed HIV from Argentina, Brazil, Chile, Colombia and 

Mexico reported undetectable viral load in 81.4%, 82.8%, 76.4%, 75.1% and 77.6% of 

responses, respectively, all close to the 81% target suggested by UNAIDS in de 90-90-

90 goals (20). Interestingly, in our multivariable model adjusted for age, gender identity, 

sexual identity, and steady partnership, education had no statistically significant 

association with being undetectable. One of the main factors that likely facilitated the 

achievement of these results is the availability of free-of-charge HIV care and treatment 

in all five countries. 

PrEP and PEP awareness is critical to promote biomedical HIV prevention, but it varies 

substantially in different settings. In Latin America, we showed that Brazil, Chile, and 

Peru had the highest levels of awareness about PEP and PrEP. Brazil and Peru have 

been participating in several PrEP trials and demonstration projects in the last decade, 

potentially helping disseminate awareness and knowledge of this prevention method 

among MSM. PrEP was first approved by the Food and Drug Administration in 2012, 

with approval in Latin American countries occurring in subsequent months to years. By 

2018, when this survey was conducted, it is likely that awareness and access to this 

relatively new intervention was still increasing. The same cannot be assumed for PEP, 

which has been available for decades. 

In a study published in 2017, 29.7% of MSM living in low- and middle-income countries 

were aware of PrEP and 64.4% of them were interested in initiating PrEP if available 

(21). In another study, predictors of willingness to use PrEP among MSM in Brazil, 

Mexico and Peru included PrEP awareness, free-of-charge PrEP dispensation and prior 

testing for HIV (12).  

Our results indicated lower PEP and PrEP awareness among participants younger than 

26 years old. This data is of special concern because of the rising incidence rates of 

HIV infection in Latin America for younger MSM in the last decade (22). The knowledge 

of PrEP was also lower among MSM older than 55 years, another group with increasing 

numbers of new HIV diagnoses in Brazil. Awareness is the first step to increase PrEP 



 

 

uptake. This explains why only 0.9% and 1.3% of participants younger than 25 and 

older than 55 years have ever taken PrEP, compared to 2.5% of those between 36 and 

45 years old. 

Significantly lower knowledge about HIV biomedical prevention was also seen among 

men identifying as trans men and those with a non-gay/homosexual sexual identity. 

Although the percentage of trans men in our study was small, precluding definitive 

conclusions, the absolute number (314 participants) is certainly one of the highest 

presented in the literature. Transgender and bisexual people may face different types of 

stigma and discrimination, potentially impacting on their access to healthcare and 

information (23, 24). 

Promotion of the U=U concept is an important part of prevention education. Our data 

shows that 52% of participants in Latin America were aware of U=U, while 18% did not 

know and 8% did not believe in it. In an online survey study conducted in New York and 

published in 2019, 6.1% of participating MSM were unaware of U=U, and 39.1% 

believed in its efficacy (25). As seen in our study, U=U knowledge was higher among 

participants living with diagnosed HIV and identifying as gay/homosexual. In a study 

conducted in Brazil, only 17% of participants from the general population and 79% of 

participants with diagnosed HIV perceived U=U as completely accurate (26). Studies 

suggest that even healthcare providers may be unaware of or unconfident about U=U, 

and even those who are aware of U=U may deliberately omit this information from 

patients assuming this message could lead people to engage in multiple sexual 

relationships (27, 28). The skepticism and misunderstanding of U=U is a challenge that 

must be addressed in order to better control the HIV epidemic while also reducing 

stigma against people living with HIV (29). 

This study has a few limitations. Participation was restricted to people with access to 

internet, which may partially account for the very high schooling levels in the study 

sample. Our results may reflect the awareness levels of a restricted subgroup of more 

educated MSM in countries included in the analysis, which limits extrapolation of data to 

all MSM in Latin America; it is plausible to assume that knowledge and access to 

biomedical HIV prevention strategies are significantly lower in the overall MSM 

population. The questionnaire had multiple questions and some participants may have 



 

 

withdrawn or left incomplete answers, particularly those with time restrains or poor 

internet connection. All variables were self-reported, therefore clinical outcomes such as 

HIV diagnosis, HIV viral load and antiretroviral treatment could not be confirmed using 

medical charts or laboratory reports. Despite these limitations, this was a large-scale 

and comprehensive survey providing essential information on multiple aspects of HIV 

and STI prevention strategies for Latin America. 

The results of our study highlight important gaps in the HIV prevention campaigns 

directed to key populations in Latin America and the resulting low uptake of biomedical 

prevention methods. Improving awareness on these prevention strategies among gay, 

bisexual, other MSM and transgender men is a critical step to increase uptake. Policy 

makers and stakeholders in Latin America should invest on education programs 

targeting vulnerable populations, particularly young MSM, aiming to increase awareness 

and access to these highly effective biomedical methods for HIV prevention. 

 

ACKNOWLEDGEMENTS: LAMIS was undertaken by researchers from the Red 
Iberoamericana de Estudios en Hombres Gay, otros Hombres que tienen Sexo con Hombres y 
Personas Trans (RIGHT Plus): CEEISCAT, Spain, Faculdade de Ciências Médicas da Santa 
Casa de São Paulo, Brazil, Universidad Peruana Cayetano Heredia, Peru; Escuela de Salud 
Pública Facultad de Medicina Universidad de Chile, Instituto de Saúde Pública, Universidade do 
Porto, Portugal. LAMIS used resources from the EMIS-2017, which was funded by the 
European Commission Union Health Program 2014–20, and, in particular, from Sigma 
Research Sigma Research, London School of Hygiene and Tropical Medicine (United 
Kingdom); Department for Infectious Disease Epidemiology Robert Koch Institute, Germany; 
Faculty of Psychology and Neuroscience, Maastricht University (Netherlands). LAMIS 
(www.estudiolamis.org) was also possible thanks to the support of the collaborating partners in 
each of the 18 participating countries: ABGLT-Brazil, Fundacion SAVIA y APROFA, Chile; 
UNIMINUTO, seccional Bello, Colombia; Parea Surinam, Surinam; RedGayLatino, Mexico; 
Federación Argentina LGBT, Argentina; Asociacion Entre Amigos, El Salvador; Venezuela 
Igualitaria, Venezuela; SOMOSGAY, Paraguay; Colectivo Ovejas Negras, Uruguay; CIPAC, 
Costa Rica; Fundacion Sida I Societat, Guatemala; MANODIVERSA, Bolivia; Grupo Genesis 
Panama, Panama; Fundaci n Ecuatoriana Equidad, Ecuador; Centro para la Educación y 
Prevención del SIDA, Nicaragua; Asociaci n Kukulcan, Honduras.  Special thanks to Grindr and 
PlanetRomeo, both of whom sent free instant messages to their users for survey promotion.  

LAMIS contributions: CEEISCAT, Spain (Jordi Casabona Barbara, Percy Fernández Dávila): 
LAMIS network and local recruitment coordination, economic and legal aspects of hosting the 
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SR: Parea [Juan Pigot]. 
SV: Asociación Entre Amigos [William Hernández]. 
UY: +VIHdas [Mauricio Sosa]; Colectivo Ovejas Negras [Magdalena Bessonart]. 
VE: Venezuela Igualitaria [Giovanni Piermattei].  

 
 

 
 
  



 

 

REFERENCES 
 
1. UNAIDS Data. The Joint United Nations Programme on HIV/AIDS (UNAIDS), 2020. 
2. De Boni R, Veloso VG and Grinsztejn B. Epidemiology of HIV in Latin America and the 
Caribbean. Curr Opin HIV AIDS. 2014; 9:192-8. 
3. Garcia PJ, Bayer A and Carcamo CP. The changing face of HIV in Latin America and 
the Caribbean. Curr HIV/AIDS Rep. 2014; 11:146-57. 
4. Bastos FI, Caceres C, Galvao J, Veras MA and Castilho EA. AIDS in Latin America: 
assessing the current status of the epidemic and the ongoing response. Int J Epidemiol. 2008; 
37:729-37. 
5. Kerr LR, Mota RS, Kendall C, et al. HIV among MSM in a large middle-income country. 
AIDS. 2013; 27:427-35. 
6. Caceres CF and Stall R. Commentary: The human immunodeficiency virus/AIDS 
epidemic among men who have sex with men in Latin America and the Caribbean: it is time to 
bridge the gap. Int J Epidemiol. 2003; 32:740-3. 
7. Vergara-Ortega DN, Lopez-Gatell H, Bautista-Arredondo S, et al. Regional disparity of 
HIV incidence and prevalence among men who have sex with men. BMC Infect Dis. 2021; 
21:917. 
8. Luz PM, Veloso VG and Grinsztejn B. The HIV epidemic in Latin America: 
accomplishments and challenges on treatment and prevention. Curr Opin HIV AIDS. 2019; 
14:366-73. 
9. Frenk J and Gomez-Dantes O. Health Systems in Latin America: The Search for 
Universal Health Coverage. Arch Med Res. 2018; 49:79-83. 
10. Sousa LRM, Elias HC, Fernandes NM, Gir E and Reis RK. Knowledge of PEP and PrEP 
among people living with HIV/aids in Brazil. BMC Public Health. 2021; 21:64. 
11. Torres TS, Luz PM, De Boni RB, et al. Factors associated with PrEP awareness 
according to age and willingness to use HIV prevention technologies: the 2017 online survey 
among MSM in Brazil(.). AIDS Care. 2019; 31:1193-202. 
12. Torres TS, Konda KA, Vega-Ramirez EH, et al. Factors Associated With Willingness to 
Use Pre-Exposure Prophylaxis in Brazil, Mexico, and Peru: Web-Based Survey Among Men 
Who Have Sex With Men. JMIR Public Health Surveill. 2019; 5:e13771. 
13. The EMIS Network. EMIS-2017 – The European Men-Who-Have-Sex-With-Men Internet 
Survey. 
Key findings from 50 countries. Stockholm: European Centre for Disease Prevention and 
Control; 2019. Available at: www.emis2017.eu. 
14. Weatherburn P, Schmidt AJ, Hickson F, et al. The EMIS Network (2013). The European 
Men-who-have-sex-with-men Internet Survey (EMIS): design and methods. . Sexuality 
Research and Social Policy. 2013; 10:243-57. 
15. Weatherburn P, Hickson F, Reid DS, Marcus U and Schmidt AJ. European Men-Who-
Have-Sex-With-Men Internet Survey (EMIS-2017): design and methods. Sexuality Research 
and Social Policy. 2020:543-57. 
16. Miller WM, Buckingham L, Sanchez-Dominguez MS, Morales-Miranda S and Paz-Bailey 
G. Systematic review of HIV prevalence studies among key populations in Latin America and 
the Caribbean. Salud Publica Mex. 2013; 55 Suppl 1:S65-78. 
17. Kerr L, Kendall C, Guimaraes MDC, et al. HIV prevalence among men who have sex 
with men in Brazil: results of the 2nd national survey using respondent-driven sampling. 
Medicine (Baltimore). 2018; 97:S9-S15. 
18. Bautista-Arredondo S, Colchero MA, Romero M, Conde-Glez CJ and Sosa-Rubi SG. Is 
the HIV epidemic stable among MSM in Mexico? HIV prevalence and risk behavior results from 
a nationally representative survey among men who have sex with men. PLoS One. 2013; 
8:e72616. 

/Users/vivian.avelino-silva/OneDrive/LAMIS/Manuscript/HIV%20Medicine/R1/www.emis2017.eu


 

 

19. Zea MC, Reisen CA, del Rio-Gonzalez AM, Bianchi FT, Ramirez-Valles J and Poppen 
PJ. HIV Prevalence and Awareness of Positive Serostatus Among Men Who Have Sex With 
Men and Transgender Women in Bogota, Colombia. Am J Public Health. 2015; 105:1588-95. 
20. Levi J, Raymond A, Pozniak A, Vernazza P, Kohler P and Hill A. Can the UNAIDS 90-
90-90 target be achieved? A systematic analysis of national HIV treatment cascades. BMJ Glob 
Health. 2016; 1:e000010. 
21. Yi S, Tuot S, Mwai GW, et al. Awareness and willingness to use HIV pre-exposure 
prophylaxis among men who have sex with men in low- and middle-income countries: a 
systematic review and meta-analysis. J Int AIDS Soc. 2017; 20:21580. 
22. Coelho LE, Torres TS, Veloso VG, et al. The Prevalence of HIV Among Men Who Have 
Sex With Men (MSM) and Young MSM in Latin America and the Caribbean: A Systematic 
Review. AIDS Behav. 2021. 
23. Zeeman L, Sherriff N, Browne K, et al. A review of lesbian, gay, bisexual, trans and 
intersex (LGBTI) health and healthcare inequalities. Eur J Public Health. 2019; 29:974-80. 
24. Winter S, Diamond M, Green J, et al. Transgender people: health at the margins of 
society. Lancet. 2016; 388:390-400. 
25. Siegel K and Meunier E. Awareness and Perceived Effectiveness of HIV Treatment as 
Prevention Among Men Who Have Sex with Men in New York City. AIDS Behav. 2019; 
23:1974-83. 
26. Torres TS, Cox J, Marins LM, et al. A call to improve understanding of Undetectable 
equals Untransmittable (U = U) in Brazil: a web-based survey. J Int AIDS Soc. 2020; 23:e25630. 
27. Nunes NN, Vasconcelos R, Ferreira-Filho E, et al. Conhecimento e implementação do 
conceito indetectavel = instransmissivel em diferentes especialidades medicas.  12o Congresso 
Paulista de Infectologia, 2020. 
28. Ngure K, Ongolly F, Dolla A, et al. "I just believe there is a risk" understanding of 
undetectable equals untransmissible (U = U) among health providers and HIV-negative partners 
in serodiscordant relationships in Kenya. J Int AIDS Soc. 2020; 23:e25466. 
29. Matacotta JJ, Rosales-Perez FJ and Carrillo CM. HIV Preexposure Prophylaxis and 
Treatment as Prevention - Beliefs and Access Barriers in Men Who Have Sex With Men (MSM) 
and Transgender Women: A Systematic Review. J Patient Cent Res Rev. 2020; 7:265-74. 

 




