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Abstract
Introduction

PrEP awareness in Latin America has been poorly characterized, with studies in Brazil, Mexico, and Peru
highlighting low awareness. We assessed the association between higher risk of HIV infection, indicative of PrEP
eligibility, and PrEP awareness among men who have sex with men (MSM) from these countries.

Methods

MSM were recruited to complete an online survey via advertisements on Facebook, Grindr, and Hornet from March-
June 2018. Eligible individuals were cisgender MSM, ≥18 years old, HIV negative or of unknown status, lived in
these countries, and provided informed consent. Higher risk was de�ned using a CDC score indicating an increased
risk of HIV infection and the suggested cutpoint of 10. We used Poisson regression models to calculate adjusted
prevalence ratios (aPR) testing the association between higher risk and PrEP awareness; socio-demographics and
other risk variables were considered potential confounders. Separate models were conducted for Brazil, Mexico, and
Peru.

Results

After exclusion, 19,457 MSM were available for analysis. Overall PrEP awareness was 64.9%, with those from Brazil
reporting highest awareness (68.8%), followed by Mexico (64.1%), and Peru (46.6%). In Brazil, 53.8% were classi�ed
as higher risk for HIV, 51.9% in Mexico, and 54.2% in Peru. Higher risk for HIV was associated with PrEP awareness
among those in Brazil (aPR 1.04, 95% CI 1.01, 1.06), but no association was seen in Mexico or Peru. Additionally,
having more than high school education, high income, daily use of gay social networking (GSN) applications, and
substance use were associated with PrEP awareness in each country.

Conclusion

Higher risk of HIV infection was associated with increased PrEP awareness in Brazil. However, this association was
weak indicating that MSM at higher risk, who would bene�t from PrEP, are often not aware of this prevention
strategy. In the remaining countries, there was no association between risk and awareness, highlighting a
disconnect between need and knowledge. As PrEP is introduced, awareness should increase, as in Brazil where
PrEP has been available longer. Interventions to increase PrEP awareness are paramount to increase PrEP uptake
and prevent HIV infections. GSN applications and social media could play an important role to achieve this goal.

Introduction
Human immunode�ciency virus (HIV) remains a global pandemic. In 2018, there were 37.9 million people living
with HIV and 770,000 HIV-related deaths worldwide, with 2.2 million cases of HIV and 100,000 new infections in
Latin America (1, 2). Brazil, Mexico, and Peru had an estimated 900,000, 230,000 and 79,000 HIV cases respectively
in 2018 (3-5). However, gay, bisexual and other men who have sex with men (MSM) are disproportionally impacted
with HIV in Latin America (1, 6-13) and are 33.3 times more likely to be infected with HIV compared to the general
population (14). This risk for HIV may be an underestimate as MSM in Latin America continually face social
stigmatization and may not seek HIV testing or treatment (14, 15).
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Although the global burden of HIV persists, oral pre-exposure prophylaxis (PrEP) for HIV with tenofovir and
emtricitabine (TDF/FTC) is a safe and effective tool in biomedical interventions (16-21). When taken four to seven
days a week, PrEP has been indicated to provide protection against HIV by more than 90% (22). PrEP use has been
recommended by the World Health Organization (WHO) in 2014 as an additional tool to prevent HIV among MSM
and was revised in 2015 to include any high-risk population (15, 23, 24).

Brazil became the �rst country in Latin America to include PrEP within its country’s health system in 2018, making it
freely available to populations at high risk for HIV infection such as MSM and transgender women (TGW) (25).
Large scale PrEP implementation in Brazil, Mexico and Peru started in 2018 and is currently in progress
(www.imprep.org) (26).

A prospective longitudinal demonstration project of PrEP in Brazil from 2014 to 2015 among MSM and TGW,
showed that prior PrEP awareness was associated with PrEP uptake (adjusted odds ratio [aOR] 2.19, 95%
con�dence interval [CI] 1.52, 3.16); those who were eligible for the study, but choose not to enroll were younger and
less educated (all p-values<0.05). It was concluded that efforts to raise awareness of PrEP and HIV risk perception
among younger and less educated MSM and TGW need to be increased (27). Factors previously shown to be
associated with PrEP awareness in Brazil included older age, more years of education, higher income, having more
friends with the same sexual orientation, marijuana use, having an HIV positive partner, having more than 5
partners in the previous 6 months, and ever having an HIV test (28-30). In Peru, PrEP awareness was assessed in
focus groups with Peruvian MSM, TGW, and female sex workers; respondents in all three groups indicated little to
no knowledge or awareness of PrEP (31). Prior studies in Peru that assessed PrEP awareness and knowledge took
place from 2008 to 2011(23, 31-33), preceding being proven e�cacious and WHO’s 2014 PrEP recommendation.
PrEP awareness in Latin America was assessed in 2012 among residents in Brazil, Mexico, and Colombia; survey
results showed overall 10.4% of the study population were aware of PrEP (34). However, most participants had a
college education and were of middle to high income. Thus, the sample may not be representative of those who
may have less access to care and thus less awareness of PrEP (34).

Although Brazil has some data (27-30), most of the countries in Latin America, including Mexico and Peru, have
limited information about factors associated with awareness of PrEP. Overall, factors associated with awareness of
PrEP in Latin America remains poorly characterized, and is limited in Brazil, Mexico, and Peru. Thus, there is a gap
in our understanding of PrEP awareness in Latin America, especially as PrEP begins to become available. We have
previously reported that awareness of PrEP among MSM was 68.8% in Brazil, 64.1% in Mexico and 46.6% in Peru in
2018 (35).

Methods
Study aims

The objective of this analysis is to assess the association between MSM at higher risk for HIV and awareness of
PrEP among those in Brazil, Mexico, and Peru. Additionally, we aim to assess which factors are associated with
awareness of PrEP in these populations.  

Study design and population

Data collection

http://www.imprep.org/
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Data collection consisted of a 10 to 15-minute anonymous web-based survey; those from Brazil responded to the
survey in Portuguese via SurveyGizmo® and those from Mexico and Peru responded in Spanish via
SurveyMonkey®. No personally identifying information was collected. Participants answered questions on
demographics, sexual behaviors, HIV testing and STI status, as well as awareness, willingness to use, and past or
current use of PrEP.

Variable de�nitions and categorization

The primary outcome was the respondent’s awareness of PrEP. For comparison, participants were dichotomized
into those who indicated they were aware of PrEP and those who indicated they were not aware of PrEP. PrEP
awareness in our survey was asked as “Have you ever heard of PrEP?”.

Our exposure of interest was higher risk for HIV acquisition de�ned using the United States’ Centers for Disease
Control and Prevention’s (CDC) MSM risk index score de�ned by the suggested cut-point of 10 for increased risk of
HIV infection (36). Cocaine was used in addition to methamphetamine as methamphetamine use was virtually non-
existent in our study population (29, 30).

Other variables of interest included demographics, substance use, use of geosocial networking (GSN) applications
(apps) to �nd sex partners, and binge drinking of alcohol and have been previously de�ned (35). Substance use in
this analysis was de�ned as use of erectile dysfunction drugs, marijuana, or both erectile dysfunction drugs and
marijuana in the last 6 months. Race/ethnicity was collected differently in Mexico compared to Brazil and Peru. For
Mexico, race/ethnicity were two categories (white/other and indigenous), while race/ethnicity in Brazil and Peru
consisted of four categories (white, black, mix, and other).

Variable Selection and Statistical Analyses

Demographic and variable distributions among the populations in each country were determined by descriptive
analyses using frequencies, median, and interquartile range (IQR). Bivariate analyses used Pearson’s chi-squared
tests to compare participant characteristics, social behaviors and sexual behaviors with PrEP awareness. Bivariate
and multivariable modeling was performed using generalized linear modeling (GLM) with Poisson regression and
robust adjustment. Poisson regression with robust adjustment was used to obtain e�cient results closest to the
Mantel-Hansel prevalence ratio (37). Results are presented as prevalence ratios (PR), adjusted prevalence ratios
(aPR) and 95% con�dence intervals (CI). Covariates were included in the model based on a priori knowledge and
other factors found in the literature to be associated with PrEP awareness. Directed acyclic graphs (DAGs) were
used to identify confounders and mediators (38). Age, education, race/ethnicity, income, use of GSN apps,
substance use, and binge drinking were considered potential confounders. HIV testing was believed to be a
mediator and was purposefully not included in the analysis as it could reduce the effect of the interest. Number of
sex partners and number of HIV positive partners were considered confounders of the relationship between HIV risk
and PrEP awareness; however, both variables were used in the CDC MSM risk index to create risk for HIV. Therefore,
there would be collinearity between the exposure of interest and these two variables which may induce bias (39).
Thus, these variables were not included in the models.

Separate multivariable models by country were constructed for Brazil, Mexico, and Peru. Each multivariable model
consisted of the same variables. Due to the response rates per country, sample sizes between models were
different. Education in the descriptive analyses was �ve categories (less than high school, high school, did not
complete undergraduate, completed undergraduate, and postgraduate degree). However, respondents reporting less
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than high school education was too small for the multivariable analysis, especially for Peru. Consequently, less
than high school and high school were collapsed. All analyses were conducted using STATA v.14 (STATA, College
Station Texas, US).

Results
Of the 43,687 respondents who started the survey, 19,457 met the inclusion criteria described above and completed
the survey to our predetermined cutoff point. The median age among study participants was 28 years old (IQR 24-
34). Most participants were from Brazil (58.4%), followed by Mexico (30.5%) and Peru (11.1%). A large portion of
respondents had a postsecondary degree (59.9%) and only a few did not complete high school (1.5%). Most
respondents identi�ed having middle (43.1%) or low (39.6%) income.

Overall awareness of PrEP was 64.9% with 3.8% of respondents self-reporting ever use of PrEP. Overall, the risk of
participants based on the CDC’s risk index indicated that 53.3% of the population would be at higher risk of HIV, but
only 24.7% perceived themselves at moderate risk and 9.6% at higher risk. In Brazil, 53.8% of respondents were
classi�ed as being at higher risk for HIV, 51.9% in Mexico, and 54.2% in Peru (data not shown).

Those from Brazil and Mexico who were 31-35 years of age reported the highest awareness of PrEP (75.4% and
57.8% respectively). However, in Peru, those who were 36 years or older had the highest awareness (57.8%).
Respondents who reported their race as white in Brazil and Peru reported highest awareness of PrEP (71.6% and
52.2%, respectively). Among the three countries, those who reported higher income also reported higher awareness
of PrEP in Brazil (80.6%), Mexico (79.3%), and Peru (70.2%). Respondents who reported daily use of GSN apps
reported higher awareness of PrEP in Brazil (70.5%), Mexico (66.7%), and Peru (52.5%). Finally, respondents who
reported use of both erectile dysfunction drugs and marijuana reported higher awareness of PrEP, 87.1% in Brazil,
85.1% in Mexico, and 75.9% in Peru (Table 1).

Risk for HIV, age, race/ethnicity, education, income, use of GSN apps, binge drinking, and substance use were
associated with PrEP awareness in the bivariate models among those in Brazil and those in Mexico (p-values<0.05)
(Table 2, Table 3). In Peru, age, race/ethnicity, education, income, GSN apps, and substance use were associated
with PrEP awareness in the bivariate models (p-value <0.05) (Table 4).

In the multivariable models, higher risk for HIV was associated with PrEP awareness in Brazil compared to those
who were lower risk for HIV, aPR 1.04 (95% CI 1.01, 1.06) (Table2). However, in Mexico and Peru, higher risk for HIV
was not associated with PrEP awareness, aPR 1.02 (95% CI 0.98, 1.06) and aPR 0.97 (95% CI 0.88, 1.07),
respectively (Table 3, Table 4). In Brazil and Peru, being 25-30 years of age was associated with increased PR of
PrEP awareness compared to those who were 18-24 years of age. Additionally, in Brazil, being 31-35 years of age
was positively associated with PrEP awareness compared to those who were 18-24 years of age (Table 2, Table 4).
In Brazil and Mexico, completing undergraduate, completed undergraduate, and having a postgraduate degree were
all associated with increased PR of PrEP awareness compared to those with a high school degree or less (Table 2,
Table 3). In all three countries, being of higher income was positively associated with PrEP awareness, while low
income was negatively associated with PrEP awareness compared to having middle income (Table 2-4). Daily use
of GSN apps to �nd sex partners among those from Brazil was positively associated with PrEP awareness
compared to those who sometimes used GSN apps (Table 2). In Mexico and Peru, never use of GSN apps to �nd
sex partners was negatively associated with PrEP awareness compared to those who sometimes used GSN apps
(Table 3, Table 4). In Peru, binge drinking was negatively associated with PrEP awareness compared to those who
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did not binge drink (Table 4). Finally, in all three countries, those who used marijuana only and those who used both
marijuana and erectile dysfunction drugs were positively associated with PrEP awareness compared to those who
did not use either. In addition, those in Brazil and Mexico who reported erectile dysfunction drugs use only were
associated with an increased PR of PrEP awareness compared to those who did not use either marijuana or erectile
dysfunction drugs (Table 2-4).

Discussion
Our study highlights the association with risk for HIV among MSM and PrEP awareness prior to PrEP being widely
available in Brazil and before large scale PrEP implementation in select regions of Mexico and Peru. PrEP
awareness was highest in Brazil; those at higher risk for HIV were more aware of PrEP. However, the point estimate
for higher risk MSM compared to lower risk MSM in Brazil was small (aPR 1.04). In Mexico and Peru, higher risk for
HIV was not associated with PrEP awareness. Overall, the �ndings from this study are troublesome, as those who
are at higher risk for HIV and most likely in need of PrEP, may not be aware. Therefore, if awareness in these groups
are low, it is likely that PrEP uptake and thus, prevention of new HIV cases with PrEP will be lower. It is essential to
focus prevention efforts to target these populations who may be at highest risk for HIV and where the epidemic
may continue.

It is likely that the association of higher risk for HIV and PrEP awareness between these three countries re�ects the
duration of PrEP availability and accessibility of PrEP in each. Brazil has had PrEP for the longest time and has
made it available at the national level, whereas Mexico and Peru have only recently implemented PrEP in a few sites
(25, 26). These differences may explain the greater overall percentage of awareness in Brazil in comparison to
Mexico and Peru. The �ndings from this study show that PrEP implementation in the health systems of these
countries and the information of PrEP’s availability need to be further disseminated to increase levels of awareness.
It is predicated that as PrEP implementation in these three countries continues, awareness of PrEP will also
increase. As seen in previous studies, willingness to use PrEP is strongly associated with awareness (27-29, 35).
Therefore, focus on increasing awareness of PrEP is an important �rst step in targeting its uptake and use.

This study contributes to important �ndings about variables that are associated with PrEP awareness. PrEP
awareness has been previously shown to be associated with older age, higher education, and higher income among
those from Brazil (28-30). These �ndings held true in our study. PrEP awareness was associated with older age in
Brazil and Peru. In Brazil and Mexico, higher than high school education was positively associated with PrEP
awareness. Furthermore, higher income was associated with increased PR of PrEP awareness, while lower income
was negatively associated with PrEP awareness in the three countries. This association highlights that those of
higher education or higher income may be receiving or have access to information about PrEP, but those of lower
education or lower income may not. This is of concern because those of lower income may have less access to
health services compared to those who are of higher income (34). Further, risk for HIV among those of lower income
may be as high or higher compared to those of higher income. This population, in addition to higher risk individuals,
is one in which PrEP knowledge and service dissemination may be highly bene�cial. This may also be true for those
with lower education. Additionally, those of lower education may have less access to sexual health education and
thus less awareness of PrEP as seen in a population of black MSM in New York City, New York, United States (40).
Therefore, future interventions should focus on reaching these groups (27, 40).

Other variables associated with PrEP awareness in our study population included use of GSN apps and substance
use. Daily use of GSN apps to �nd sex partners was positively associated with PrEP awareness in Brazil. Agreeing
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with other literature, this �nding shows that GSN applications may be used as a platform to spread awareness of
PrEP and education (29, 41, 42). Exposure to PrEP information in GSN applications may occur through
advertisements or in users’ pro�les where they indicate PrEP use (41, 43). Further, never use of GSN applications
showed a negative association with PrEP awareness in Mexico and Peru. Thus, individuals who never use GSN
applications may be less exposed to PrEP information while those who use GSN applications daily are more
exposed to information. Use of GSN applications may also be a proxy for social factors that would increase
exposure to PrEP information (41). Substance use (marijuana use only, erectile dysfunction drugs use only, and use
of both) was positively associated with PrEP awareness in all three countries. Use of these substances may re�ect
proxy associations with PrEP awareness due to social and behavioral factors other than just using the substances.
As shown previously in Brazil, having more than 5 partners in the previous 6 months, having more friends with the
same sexual orientation, and marijuana use is associated with PrEP awareness (30). Erectile dysfunction drugs use
is suspected to be used in junction with sex and may increase the number of sex partners one has. Thus, it is
possible that one’s exposure to others (which may include friends/partners with the same sexual orientation) who
may know about or use PrEP, increases their awareness of PrEP. Similarly, marijuana may be used with others
(friends with the same sexual orientation), which may increase the possibility of exposure to PrEP information.

Strengths:

This study was made available to individuals on social media platforms such as Facebook© and GSN apps such as
Grindr© and Hornet©. Participants that came across the advertisements were not incentivized to participate in the
survey. Over 40,000 participants started the survey and 19,457 were included in the analyses. Information bias,
speci�cally social desirability bias, may be limited because the surveys were anonymous and �lled out at the
individuals’ will. No identifying information was collected; therefore, the effect of stigma and other social factors
may be reduced. Finally, we were able to obtain large sample sizes from all three countries throughout the different
regions of the countries. The distribution of higher risk individuals re�ected the regions where HIV is most prevalent
in these countries.

Limitations:

This study has some limitations that must be addressed. The �nal sample size for Brazil, Mexico, and Peru was
11,325, 5,921, and 2,150 for descriptive analyses respectively, but were slightly reduced in the multivariable models
because of missing data. Brazil retained 95% of respondents, while Mexico retained 88%, and Peru retained 85%.
Respondents had the ability to state “I don’t know, or I don’t want to answer” to questions, which was considered
missing in the analysis. Differences in missing data by country may induce selection bias related to exposure and
confounder information. Second, all information collected on individuals was self-reported. We did not have access
to medical records or other sources of data to cross check for misclassi�cation. Recall bias may also impact the
results as respondents were asked about exposures from 3 months, 6 months, and 12 months from the time of the
survey. Third, selection bias may also exist in this study due to convenient sampling. The study design aimed to
limit selection bias by making the study available to participants in the three countries on multiple online forums
and by allowing the survey to be disseminated to peers who may have not had access to these online sites.
However, respondents needed access to a smartphone or computer and internet access thus, missing those without
access. Moreover, education and income re�ected distributions similar to those in Brazil, Mexico, and Peru, but
higher income and higher education seemed to be overrepresented. Finally, there were some differences in how
questions were posed between the countries. Speci�cally, income in Brazil was asked as family income, while
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income in Mexico and Peru was asked as individual income. Therefore, conclusions of income in Brazil are
different than those for Mexico and Peru.

Conclusion
Awareness of PrEP among those at risk for HIV is an important �rst step in increasing PrEP uptake and use in areas
where PrEP is available. This study showed those who are at higher risk for HIV may be more aware of PrEP in
Brazil, while limited results could be concluded for Mexico and Peru. This �nding may re�ect the availability of PrEP
in each of these countries at the time of the survey. As PrEP accessibility increases in Mexico and Peru, it is
predicted that awareness of PrEP will rise similar to that seen in Brazil. Future work should focus on reaching those
populations at higher risk for HIV. Income and education were seen in this study to be associated with awareness of
PrEP. However, it is essential to identify ways to increase knowledge and awareness of PrEP among those of lower
income and lower education where PrEP awareness is lowest. Finally, the use of GSN apps can continue to be a
useful platform to spread information about PrEP and its availability in these three countries. PrEP can be a useful
tool in ending the epidemic in Latin America, but more work is needed for PrEP interventions to reach the
populations who can bene�t from this intervention.
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Table 1: Demographics and behaviors among respondents aware of PrEP: Brazil, Mexico, Peru (N=
19,457) April, 2018
  Brazil (N=7,794/11,325) Mexico (N=3,796/5,921) Peru (N=1,002/2,150)
  n/N* %** P value n/N* %** P value n/N* %** P value
          
PrEP
Awareness (N) 7,794 68.8 -- 3796 64.1 -- 1,002 46.6 --
          
Sociodemographic
Characteristics         
Age Category   <0.001   <0.001   <0.001

36+ 1,975/7,794 71.3  776/3796 65.9  171/1,002 57.8  
31-35 1,495/7,794 75.4  679/3796 70.3  134/1,002 52.6  
25-30 2,381/7,794 70.7  1,365/3796 67.7  370/1,002 51.9  
18-24 1,942/7,794 60.7  976/3796 55.4  327/1,002 36.9  

Race/Ethnicity
(Brazil & Peru)   <0.001   --   0.008

White 4,288/7,794 71.6  -- --  212/1,002 52.2  
Black 996/7,794 66.9  -- --  11/1,002 26.8  

cMix 2,290/7,794 65.1  -- --  719/1,002 46.1  
 dOther 110/7,794 65.9  -- --  30/1,002 46.2  

Race/Ethnicity
(Mexico Only)   --   0.002   --

White/Other -- --  3,717/3796 64.4  -- --  
Indigenous -- --  56/3796 50.0  -- --  

Education   <0.001   <0.001   <0.001
Postgraduate 2,259/7,794 79.6  706/3796 78.5  151/1,002 63.7  

Completed
undergraduate 2,939/7,794 72.9  1,830/3796 69.6  487/1,002 53.8  

Did not
complete

undergraduate 478/7,794 62.8  1,219/3796 54.5  185/1,002 35.7  
Completed

high school 1,957/7,794 58.3  20/3796 22.0  165/1,002 36.6  
Less than high

school 102/7,794 42.9  11/3796 27.5  1/1,002 12.5  
Income   <0.001   <0.001   <0.001

High 1,232/7,794 80.6  1,124/3796 79.3  191/1,002 70.2  
Middle 3,473/7,794 74.1  1,544/3796 64.5  448/1,002 47.4  

Low 3,089/7,794 60.5  821/3796 53.3  259/1,002 36.6  
Behaviors and
HIV Testing          
GSN Apps for
Sex   <0.001   <0.001   <0.001

Daily 4,315/7,794 70.5  1,441/3796 66.7  372/1,002 52.5  
Sometimes 2,983/7,794 68.3  2,118/3796 63.6  491/1,002 47.8  

Never 496/7,794 59.8  237/3796 55.4  139/1,002 33.6  
aBinge
Drinking    <0.001   0.005   0.3

Yes 5,422/7,794 69.9  2,670/3796 65.3  694/1,002 45.9  
No 2,372/7,794 66.4  1,105/3796 61.5  293/1,002 48.3  

aSubstance
use   <0.001   <0.001   <0.001

Erectile
dysfunction

505/7,794 76.8  280/3796 74.3  34/1,002 55.7  
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use only
Marijuana use

only 1,855/7,794 74.1  820/3796 71.9  246/1,002 55.9  
Marijuana and

erectile
dysfunction

use 344/7,794 87.1  194/3796 85.1  22/1,002 75.9  
No use 5,090/7,794 65.5  2,502/3796 59.9  700/1,002 43.2  

Sexual
Behaviors and
Risk          
bPerceived
Risk   0.7   0.008   0.7

High 690/7,794 70.0  426/3796 67.2  106/1,002 44.5  
Middle 1,580/7,794 68.9  1,215/3796 66.1  310/1,002 47.6  

Low 5,524/7,794 68.7  2,155/3796 62.5  586/1,002 46.5  
aMSM Risk
Index   <0.001   0.001   0.5

Higher 4,237/7,794 71.2  2,005/3796 66.0  547/1,002 47.2  
Lower 3,381/7,794 66.4  1,741/3796 62.1  446/1,002 45.7  

           
Abbreviations.  MSM=Men who have Sex with Men; PrEP= Pre-Exposure Prophylaxis; HIV=Human
Immunodeficiency Virus; GSN= Gay Social Networking
*May not add to total
because of missing data         
** Percentages are indicators of those aware to those not
aware in that category      
aVariables asked in the previous 6 months (binge drinking, substance use, MSM risk index)
bVariables asked in the previous 12 months (perceived risk)
cMix race/ethnicity included respondents who stated their race/ethnicity as “mestizo”
dOther race/ethnicity included respondents who stated their race/ethnicity was other
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Table 2: PrEP awareness among MSM in Brazil, crude and adjusted prevalence ratios (n= 11,325)
April, 2018

 Crude PR
Adjusted Model:  Brazil

(n=10,780*)
 Crude PR 95% CI Adjusted PR 95% CI
aMSM Risk Index     

Low 1.00 Ref 1.00 Ref

High 1.07 (1.05, 1.10) 1.04
(1.01,
1.06)

Age, years     

36+  1.17 (1.13, 1.22) 1.01
(0.97,
1.05)

31-35  1.24 (1.20, 1.29) 1.07
(1.03,
1.12)

25-30 1.17 (1.13, 1.21) 1.04
(1.01,
1.08)

18-24 1.00 Ref 1.00 Ref
Education     

Postgraduate 1.39 (1.34, 1.44) 1.26
(1.22,
1.32)

Completed undergraduate 1.27 (1.23, 1.32) 1.20
(1.16,
1.24)

Completing undergraduate 1.10 (1.03, 1.17) 1.07
(1.01,
1.14)

High school or less 1.00 Ref 1.00 Ref
Race     

White 1.00 Ref 1.00 Ref

Black 0.93 (0.90, 0.97) 1.01
(0.97,
1.05)

Mix 0.91 (0.88, 0.94) 0.96
(0.93,
0.99)

Other 0.92 (0.82, 1.03) 0.95
(0.86,
1.06)

Income     

High 1.09 (1.06, 1.12) 1.06
(1.03,
1.09)

Middle 1.00 Ref 1.00 Ref

Low 0.82 (0.79, 0.84) 0.89
(0.86,
0.92)

GSN Apps for Sex     

Never 0.88 (0.83, 0.93) 0.92
(0.87,
0.97)

Sometimes 1.00 Ref 1.00 Ref

Daily 1.03 (1.01, 1.06) 1.03
(1.01,
1.06)

Binge Drinking      
No 1.00 Ref 1.00 Ref

Yes 1.05 (1.02, 1.08) 1.02
(0.99,
1.05)

Substance Use     
No 1.00 Ref 1.00 Ref

Erectile dysfunction use only 1.17 (1.12, 1.23) 1.08
(1.03,
1.13)

Marijuana use only 1.13 (1.10, 1.16) 1.12
(1.09,
1.15)

Marijuana and erectile dysfunction use 1.33 (1.28, 1.39) 1.21 (1.16,
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1.26)
Abbreviations.  PrEP= Pre-Exposure Prophylaxis; MSM=Men who have Sex with Men; HIV=Human
Immunodeficiency Virus; PR= Prevalence ratios; GSN= Gay Social Networking
*May not add to total because of missing data
aAdjusted for: age, education, race/ethnicity, income, GSN apps for sex,
binge drinking, substance use   
 
 
Table 3: PrEP awareness among MSM in Mexico, crude and adjusted prevalence ratios (n= 5,921)
April, 2018

 Crude PR
Adjusted Model: Mexico

(n=5,220*)

 Crude PR 95% CI
Adjusted

PR 95% CI
aMSM Risk Index     

Low 1.00 Ref 1.00 Ref
High 1.06 (1.02, 1.11) 1.02 (0.98, 1.06)

Age, years     
36+  1.19 (1.12, 1.26) 0.95 (0.88, 1.02)

31-35  1.27 (1.20, 1.35) 1.04 (0.97, 1.11)
25-30 1.22 (1.16, 1.29) 1.05 (0.99, 1.11)
18-24 1.00 Ref 1.00 Ref

Education     
Postgraduate 3.32 (2.44, 4.52) 2.86 (2.06, 3.97)

Completed undergraduate 2.94 (2.16, 4.00) 2.64 (1.91, 3.67)
Completing undergraduate 2.30 (1.69, 3.14) 2.23 (1.61, 3.10)

High school or less 1.00 Ref 1.00 Ref
Race (Mexico only)     

White/other 1.00 Ref 1 Ref
Indigenous 0.78 (0.64, 0.94) 0.87 (0.73, 1.04)

     
Income     

High 1.23 (1.18, 1.28) 1.16 (1.11, 1.21)
Middle 1.00 Ref 1.00 Ref

Low 0.83 (0.78, 0.87) 0.91 (0.86, 0.96)
GSN Apps for Sex     

Never 0.87 (0.80, 0.95) 0.91 (0.83, 0.99)
Sometimes 1.00 Ref 1.00 Ref

Daily 1.05 (1.01, 1.09) 1.02 (0.98, 1.06)
Binge Drinking      

No 1.00 Ref 1.00 Ref
Yes 1.06 (1.02, 1.11) 0.99 (0.95, 1.04)

Substance Use     
No use 1.00 Ref 1.00 Ref

Erectile dysfunction use only 1.24 (1.16, 1.32) 1.16 (1.08, 1.24)
Marijuana use only 1.20 (1.15, 1.25) 1.17 (1.12, 1.23)

Marijuana and erectile dysfunction use 1.42 (1.34, 1.51) 1.33 (1.24, 1.42)
Abbreviations.  PrEP= Pre-Exposure Prophylaxis; MSM=Men who have Sex with Men; HIV=Human
Immunodeficiency Virus; PR= Prevalence ratios; GSN= Gay Social Networking
*May not add to total because of missing data
aAdjusted for: age, education, race/ethnicity, income, GSN apps for sex,
binge drinking, substance use   
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Table 4: PrEP awareness among MSM in Peru, crude and adjusted prevalence ratios (n= 2,150) April,
2018

 Crude PR
Adjusted Model: Peru

(n=1,812*)

 Crude PR 95% CI
Adjusted

PR 95% CI
aMSM Risk Index     

Low 1.00 Ref 1.00 Ref

High 1.03 (0.94, 1.13) 0.97
(0.88,
1.07)

Age, years     

36+  1.57 (1.37, 1.78) 1.13
(0.95,
1.33)

31-35  1.42 (1.23, 1.65) 1.07
(0.91,
1.27)

25-30 1.41 (1.26, 1.57) 1.14
(1.00,
1.30)

18-24 1.00 Ref 1.00 Ref
Education     

Postgraduate 1.76 (1.51, 2.06) 1.13
(0.93,
1.38)

Completed undergraduate 1.49 (1.30, 1.70) 1.17
(0.99,
1.38)

Completing undergraduate 0.99 (0.84, 1.17) 0.85
(0.71,
1.03)

High school or less 1.00 Ref 1.00 Ref
Race     

White 1.00 Ref 1.00 Ref

Black 0.51 (0.31, 0.86) 0.62
(0.38,
1.03)

Mix 0.88 (0.79, 0.98) 0.90
(0.80,
1.00)

Other 0.88 (0.67, 1.17) 0.85
(0.62,
1.18)

Income     

High 1.48 (1.34, 1.64) 1.33
(1.18,
1.50)

Middle 1.00 Ref 1.00 Ref

Low 0.77 (0.69, 0.87) 0.85
(0.74,
0.97)

GSN Apps for Sex     

Never 0.70 (0.61, 0.82) 0.74
(0.63,
0.87)

Sometimes 1.00 Ref 1.00 Ref

Daily 1.10 (1.00, 1.21) 1.09
(0.99,
1.20)

Binge Drinking      
No 1.00 Ref 1.00 Ref

Yes 0.95 (0.86, 1.05) 0.87
(0.79,
0.97)

Substance Use     
No use 1.00 Ref 1.00 Ref

Erectile dysfunction use only 1.29 (1.02, 1.62) 0.99
(0.77,
1.28)

Marijuana use only 1.29 (1.17, 1.43) 1.35
(1.21,
1.50)
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Marijuana and erectile dysfunction use 1.76 (1.42, 2.17) 1.58 (1.29,
1.94)

Abbreviations.  PrEP= Pre-Exposure Prophylaxis; MSM=Men who have Sex with Men; HIV=Human
Immunodeficiency Virus; PR= Prevalence ratios; GSN= Gay Social Networking
*May not add to total because of missing data
aAdjusted for: age, education, race/ethnicity, income, GSN apps for sex,
binge drinking, substance use   


