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Abstract

Pre-exposure prophylaxis (PrEP) has limited availability across Latin America, though access
is increasing. We explored PrEP uptake in Mexico via an online survey completed by Spanish-
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speaking, Hornet geosocial networking application (GSN app) users without HIV (n=2,020). Most
(81.3%) had heard of PrEP, 3.5% were current users, and 34.2% intended to take PrEP within six
months. Current PrEP use was associated with PrEP eligibility (aOR 26.07 [95%CI 13.05-52.09],
p<0.001), recent STI testing (aOR 3.79 [95%CI 1.10-13.11], p=0.035), and recent chemsex (aOR
3.02 [95%CI 1.02-8.93], p=0.046). Recent STI testing was associated with hearing about PrEP
from a doctor (aOR 3.26 [95%CI 1.98-5.36], p<0.001), and those who lived in large cities were
less likely to have learned about PrEP via Hornet (aOR 0.52 [95%CI 0.32-0.85], p=0.009).
Interventions to increase PrEP uptake in Mexico should build upon existing health networks and
utilize GSN apps for PrEP information dissemination, particularly in less populated areas.

RESUMEN

La profilaxis pre-exposicién (PrEP) tiene disponibilidad limitada en América Latina, aunque su
acceso estad aumentando. Exploramos el uso de PrEP en México a través de una encuesta en
linea para sujetos hispanohablantes sin VIH usuarios de la aplicacion de redes geosociales (GSN
app) Hornet (n=2,020). La mayoria (81,3%) habia escuchado sobre PrEP, el 3,5% eran usuarios
actuales, y el 34,2% tenia intencidn de tomar PrEP en seis meses 0 menos. El uso actual de
PrEP estuvo asociado con la elegibilidad de tomar PrEP (aOR 26.07 [95%CI 13.05-52.09],
p<0.001), tener prueba reciente para ITS (aOR 3.79 [95%CI 1.10-13.11], p=0.035), y chemsex
reciente (aOR 3.02 [95%CI 1.02-8.93], p=0.046). Tener prueba reciente para ITS se asocid con
escuchar sobre PrEP de un médico (aOR 3.26 [95%CI 1.98-5.36], p<0.001), y quienes vivian en
ciudades grandes tenian menos probabilidad de conocer acerca de PrEP a través de Hornet (aOR
0.52 [95%CI 0.32-0.85], p=0.009). Las intervenciones para aumentar el uso de PrEP en México
deberian basarse en redes de salud existentes y usar las GSN apps para difundir informacion sobre
PrEP, particularmente en areas menos pobladas.
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INTRODUCTION

Pre-exposure prophylaxis (PrEP) with daily oral tenofovir disoproxil fumarate and
emtricitabine (TDF-FTC) has been shown to be safe and highly effective in preventing
HIV acquisition, with a greater than 90% risk reduction when taken daily (1-4). The
World Health Organization (WHO) recommends that oral PrEP be offered as a daily or
event-driven prevention option to those at high risk of acquiring HIV (5, 6). Men who have
sex with men (MSM) and transgender women (TW) are at a disproportionately high risk of
acquiring HIV globally, and could benefit from expanded PrEP availability (7, 8).

In Latin America, there is a need for increased HIV prevention efforts (9). While most
regions of the world have seen a decline in recent years in the annual number of new HIV
diagnoses, the annual incidence in Latin America has increased, with 120,000 new HIV
diagnoses in 2019 among adults age 15 years or older compared to 100,000 in 2010 (10-12).
Roughly 74% of the new HIV diagnoses in Latin America in 2019 were in males (12),

and at least 40% of diagnoses in 2018 were in MSM (9, 13). Mexico accounts for roughly
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14% of new diagnoses in Latin America, ranked second behind Brazil (10). As of 2020, the
only Latin American countries, excluding the Caribbean, which had incorporated the WHO
oral PrEP recommendations into national guidelines were Brazil and Chile (14, 15), with
access elsewhere either non-existent or limited to research studies, private providers, and the
internet (7, 9, 14, 16, 17). However, efforts are currently underway via the Implementation
PrEP (ImPrEP) Project to increase PrEP uptake among MSM and TW in Mexico, as well as
in Brazil and Peru (18).

Mexico is a middle-income country with an estimated population of nearly 130 million
people (19). The HIV prevalence among MSM in Mexico is estimated to be as high as
20.7%, compared to 0.2% of the general population (9, 19, 20). Recent studies focusing
on MSM in Mexico have demonstrated increasing PrEP awareness, as well as a high
willingness to use PrEP (21-24). While these studies primarily explored barriers affecting
willingness to take PrEP, there remains a lack of literature exploring existing PrEP uptake
as well as the behavioral intention to use PrEP among MSM in Mexico. The present study
recruited users from Hornet, a geosocial networking application (GSN app), to further
explore associations with PrEP awareness, current use, intention to use, and information
source among MSM in Mexico, in order to inform efforts to expand PrEP access across the
country.

METHODS
Study Design

Survey

This cross-sectional study utilized an internet-based survey; the methodology is described
according to the Checklist for Reporting Results of Internet E-Surveys (CHERRIES) (25).
The respondents were a convenience sample of adult (= 18 years old) users of the Hornet
Gay Social Network (Hornef) GSN app recruited between December 2018 and February
2019. As the Hornet GSN app is marketed for gay men, we did not include questions or
exclusion criteria pertaining to gender identity or sexual orientation. Recruitment took place
via the Hornet direct inbox message system, which requested voluntary participation in “a
brief survey which will also connect you with important information for your sexual health.”
The recruitment message was sent three times over three months, and survey responses were
collected through February 2019. In order to target participants from the Latin America
region, the recruitment message was sent to users with Spanish as their primary language
and users whose registration location was in Latin America. There was no compensation for
participation, and only one survey response per internet protocol (IP) address was permitted.

This open survey was administered through the SurveyMonkey online survey platform

(26). The survey was in Spanish and consisted of 19 questions addressing demographic

and sexual health information, as well as awareness of, use of, and intention to use PrEP
(Supplemental Document). Respondents were allowed to review and change their answers
after proceeding. A completeness check was performed after the submission and compilation
of the survey responses. Prior to taking the survey, participants were provided with the
following statement on PrEP:
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PrEP (pre-exposure prophylaxis) is an effective method to prevent HIV. It is
becoming a popular option to help gay men take control of their sexual health.
We are helping to collect data in order to recommend and advocate for this HIV
prevention tool.

After completion of the survey, respondents were provided with additional information on
both PrEP and sexual health, in addition to a list of country-specific PrEP resources and
health care providers.

Demographics—Respondents’ ages were collected as a categorical variable using age
ranges: 18-25, 26-30, 31-40, 41-50, 51-60, 61-70, and 70+. The age groups of 41-50,
51-60, 61-70, and 70+ were combined into a 41+ group for analysis. Participants were
asked in which country they lived; however, for the present study, only respondents from
Mexico were included. Additionally, respondents provided the name of the city in which
they lived, which was used to create variables for city population size and border state. City
population counts were obtained via the 2010 Mexico national census data, and population
size categories were created based on the Organization for Economic Co-operation and
Development urban area classifications (27, 28). Respondents were considered to be from
a border state if they lived in one of the Mexican states bordering the United States

(US), which included Baja California, Sonora, Chihuahua, Coahuila, Nuevo Leén, and
Tamaulipas.

Sexual health—Respondents were asked about their HIV status via the question, “Are
you HIV positive?” People living with HIV (PLWH) were excluded from this analysis.
Participants were also asked about recent (in the previous 12 months) sexually transmitted
infection (STI) testing and diagnoses, as well as post-exposure prophylaxis (PEP) use.
Recent PEP use and STI diagnosis, both of which are PrEP eligibility criteria in the
PAHO guidelines (29), were used to create a new PrEP eligible variable. Drug use during
sex (chemsex) was assessed by asking respondents if they had used mephedrone, gamma
hydroxybutyrate (GHB)/gamma butyrolactone (GBL), ketamine, or methamphetamine
during sex in the previous three months. A five-point Likert scale was used to assess
participants’ happiness with their sex life; the answers “very happy” and “happy” were
combined into “Happy,” and the answers “unhappy,” and “very unhappy” were combined
into “Not Happy.”

PrEP Awareness, Use, Intention to Use, and Information Source—PrEP
awareness was assessed via the question “Have you heard about PrEP?” Answer options
included “Yes” or “No.” Those who indicated that they had heard of PrEP then selected

one of eight options for the question “Where have you heard about PrEP?” PrEP use was
assessed by asking “Are you currently taking PrEP?” Answer options included “Yes” or
“No.” Those who were currently taking PrEP were then asked where they obtained PrEP. We
did not ask about prior PrEP use. Intention to use PrEP was assessed by asking participants’
agreement with the following statement: “It is very likely that | will use PrEP in the next 6
months.” Five-point Likert scale responses were then combined in order to create a bivariate
response. The answers “totally agree” and “agree” were combined into “Agree,” and the

AIDS Behav. Author manuscript; available in PMC 2022 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Blair et al.

Page 5

answers “I don’t know,” “disagree,” and “strongly disagree” were combined into “Do Not
Agree.”

Statistical Analysis

Ethics

RESULTS

Outcomes—The dichotomous variables awareness of PrEP, current use of PrEP, and
intention to use PrEP severed as outcomes for this analysis. Additionally, the following
four sources of PrEP information were converted into dichotomous outcomes for analysis:
internet, doctor, Hornet GSN app, and friends. For example, internet as a source of PrEP
information was compared against all other sources, doctor as a source of PrEP information
was compared against all other sources, etc.

Analysis and Regression Models—Only completed questionnaires were included in
this analysis. All outcome variables were dichotomous and were compared using Pearson’s
1 statistic, as well as univariable and multivariable odds ratio in logistic regression

with 95% confidence intervals (95% CI). For all outcomes, the following “exposures”
were analyzed: PrEP eligibility, recent STI testing, and chemsex. City population size
was also analyzed as a predictor of source of PrEP information. Individual multivariable
logistic regression models were created for each exposure. For each full model, age and
city population size were included as confounders, and additional confounding variables
were selected based on previous research (23, 30, 31) as well as hypotheses regarding
associations. The confounders selected for each regression model are listed as footnotes
below each table. Analysis of these data was performed using Stata/IC 16.1.

This study received approval from the University of California Los Angeles (UCLA)
Institutional Review Board. Respondents provided written consent via the first question of
the survey. No identifiable information was collected except for IP address, which is linked
to the device or network used to complete the survey. Lastly, our study took advantage of the
collaboration with Hornetto disseminate PrEP and sexual health information to MSM across
Latin America who may not have otherwise had access to such information.

A total of 4,461 individuals started the survey, with 3,595 completing all of the required
questions. For this analysis, we excluded n=1,134 from countries other than Mexico and
n=441 PLWH. Consequently, there were 2,020 respondents who met the inclusion criteria
and were included in this analysis (Figure 1).

Table | presents the demographic data as well as the responses to the questions pertaining
to sexual health. A majority of the respondents were between 18 and 30 years old (n=1,157,
57.3%). Most (n=1,492, 73.9%) lived in cities with a population of at least 1.5 million
inhabitants, largely represented by Mexico City (n=1,315, 65.1%; Figure 2). Only 10.1%
(n=205) lived in cities with a population of less than 500,000, and an even smaller
percentage (n=66, 3.3%) were from a Mexican state which borders the US. In the previous
12 months, 65.7% (n=1,328) had been tested for an STI, 7.7% (n=156) had received an
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STI diagnosis, and 5.1% (n=102) had used PEP. Considering recent PEP use and recent STI
diagnosis as criteria, n=242 (12.0%) of respondents were technically eligible for PrEP. Few
respondents (n=65, 3.2%) reported chemsex in the previous three months, and a majority
(n=1,546, 76.5%) indicated that they were either happy or very happy with their sex life.

PrEP uptake was low (Table I1); 1,642 (81.3%) respondents had heard about PrEP, the
majority of which (n=864, 52.6%) indicated they had heard about PrEP via the internet.
Fewer had learned about PrEP from a doctor (n=186, 11.3%), from the Hornet GSN app
(n=149, 9.1%), or from friends (n=133, 8.1%). Of those who had heard of PrEP, 3.5%
(n=58) were currently taking PrEP, the majority of which (n=51, 87.9%) had acquired PrEP
through either a research study or a doctor (Figure 3). Of those aware of PrEP and not
currently taking it, 34.2% (n=541) agreed it was likely they would take PrEP in the next six
months.

Univariable logistic regressions predicting awareness of, current use of, and intention to use
PrEP are presented in Table I11. Age was associated with PrEP awareness on univariable
analysis, with the 26-30 (OR 1.80, [95% CI 1.33-2.46], p<0.001) and 31-40 (OR 1.87 [95%
Cl 1.38-2.52], p<0.001) age groups being more likely to have heard about PrEP compared
to the 18-25 age group. Those in larger population centers were more likely to have heard
about PrEP (OR 1.50 [95% CI 1.05-2.13], p=0.024). Having an unknown HIV status was
associated with lower PrEP awareness (73.9% vs. 81.4%, OR 0.59 [95% CI 0.45-0.78],
p<0.001], but greater intention to use PrEP (40.8% vs. 33.0%, OR 1.40 [95% CI 1.06-1.86],
p=0.018) on univariable analysis. Living in a Mexican state on the US/Mexico border, which
was only included in univariable analysis, was associated with a greater intention to take
PreP (49.0% vs. 33.7%, OR 1.90 [95% CI 1.08-3.31], p=0.025).

Table IV presents multivariable logistic regressions predicting awareness of, current use
of, and intention to use PrEP for the exposure variables PrEP eligible, recent STI testing,
and recent chemsex. PrEP eligibility was associated with PrEP awareness (aOR 1.86 [95%
Cl 1.19-2.91], p=0.006) and current use of PrEP (aOR 26.07 [13.05-52.09], p<0.001).
Recent STI testing was also associated with increased awareness of (aOR 1.79 [95% ClI
1.39-2.30], p<0.001) and current use of PrEP (aOR 3.79 [95% CI 1.10-13.11], p=0.035).
Chemsex was associated with greater odds of current PrEP use (aOR 3.02 [95% CI 1.02—
8.93], p=0.046). When predicting intention to use PrEP, PrEP eligibility (40.9% vs. 33.3%,
OR 1.39 [1.00-1.92], p=0.048) and recent chemsex (47.8% vs. 33.8%, OR 1.80 [95% ClI
1.00-3.24], p=0.050) were only significantly associated on univariable analysis (Table I11);
however, both PrEP eligibility and chemsex demonstrated a trend toward significance on
multivariable analysis.

The multivariable logistic regressions predicting sources of PrEP information for the
exposure variables of city population size, PrEP eligibility, recent STI testing, and recent
chemsex are presented in Table V. Those who were PrEP eligible were more likely to
have heard about PrEP through a doctor (aOR 2.60 [95% CI 1.81-3.75], p<0.001), and
less so through the internet (aOR 0.71 [95% CI 0.53-0.95], p=0.023). Similarly, recent
STI testing was positively associated with hearing about PrEP from a doctor (aOR 3.26
[95% CI 1.98-5.36], p<0.001), and negatively associated with hearing about PrEP via the
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internet (aOR 0.76 [95% CI1 0.60-0.95], p=0.017). Hornetwas less likely to be the source
of PrEP information in cities with populations of 1.5 million or greater (aOR 0.52 [95%
Cl 0.32-0.85], p=0.009), when compared to cities with populations of less than 500,000.
Recent chemsex was associated with learning about PrEP through friends (aOR 3.11 [95%
Cl 1.55-6.24], p=0.001).

DISCUSSION

This study builds upon existing research to further describe the uptake of and intention to
use PrEP among MSM in Mexico (22-24). Awareness of PrEP among GSN app users in
Mexico was high (81.3%), particularly among respondents aged 26 to 40 when compared

to the 18 to 25 age group, and those from large population centers. The internet was the
primary source of PrEP information. Notably, PrEP awareness was higher in this study
compared to previous reports. Recently reported data from GSN app users in Mexico in
2018 showed that 64.1% were aware of PrEP, while a meta-analysis published in 2017
calculated a pooled PrEP awareness of 29.7% in low- and middle-income countries (23, 31).
Our data were collected roughly six months after the previously reported Mexico data, and it
is possible that awareness could have increased during this time as a result of the expanding
influence of the IMPrEP project (18). One qualitative study of MSM focus groups suggested
that PrEP knowledge is higher among GSN app users, which may explain the differences
between our data and the low PrEP awareness of 17.0% reported among MSM in Tijuana,
Mexico (24). Additionally, our survey was conducted through a single GSN app, and the
increased rate of PrEP awareness could represent a more informed user base.

Greater awareness of PrEP, however, does not directly translate to increased PrEP use.
Despite high rates of PrEP awareness in our cohort, current use remains low, suggesting

a continued need to identify and address barriers to use, such as cost and access (24).
Additionally, although previous reports indicated a majority of MSM in Mexico were willing
to take PrEP, our data show that a much smaller percentage of respondents intended to

take PrEP in the subsequent six months (22, 23). The differentiation between intention

and willingness to use PrEP has been explored previously, similarly concluding that larger
percentages of respondents were willing to take PrEP compared to those who actually
intended to take PrEP in the near future (32). In our study, respondents indicated their
intention to use PrEP through agreement with the statement “It is very likely that I will use
PrEP in the next 6 months,” which contrasts with other studies that asked if respondents
were willing to use PrEP (23, 31, 33, 34). We believe that by specifying the six-month time
frame, our question captures respondents who are closer to the action of actually taking
PrEP, which is why we chose to label it as intention rather than willingness (32); or, in

the terminology of the motivational PrEP cascade, we believe by adding a time frame the
question has moved from capturing those in the contemplation stage toward those who may
be in the preparation phase (35).

Moving from willingness to intention has been shown to be more likely in those who believe
PrEP is efficacious and in those who see themselves as appropriate candidates for PrEP

(32). Among Mexican MSM, however, beliefs about PrEP efficacy and side effects continue
to be a significant barrier to use, indicating a need for improved counseling on PrEP (23,
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36). Our findings demonstrate an existing association between sexual health care and PrEP
uptake, as participants who were eligible for PrEP and been tested for STIs were more

likely to be aware of PrEP or to be currently taking PrEP. Moreover, while the majority

of respondents who were aware of PrEP indicated they had heard of PrEP via the internet,
those who were PrEP eligible or had been tested for STIs were less likely to have learned
about PrEP via the internet, and more likely to have learned about PrEP from a doctor.
Efforts to improve the dissemination of accurate PrEP information and counseling provided
to MSM should thus start with points of contact with the health care system. Health care
access in Mexico has been increasing in recent years, and is similar to other middle-income
countries in Latin America (37). However, not all health care providers are prepared to offer
counseling regarding PrEP use, and MSM in Latin America continue to report concern about
discrimination from providers regarding their sexual health practices (22, 24, 38). Improving
the availability of information about PrEP at points of contact with the health care system is
crucial, and efforts to expand PrEP uptake in Mexico should not only work to connect MSM
with sexual health services, but also to prepare providers to effectively counsel their patients.

While access to sexual health care would ideally equate with access to PrEP, there remains
a lack of widespread availability of PrEP in Mexico, and accessing PrEP through the private
market can be expensive (24). A majority of respondents reporting PrEP use in our study
obtained their medication from a doctor. However, since PrEP is not publicly available

in Mexico, it was likely purchased at a high price (24). Others obtained PrEP through a
research study, such as ImPrEP, though this does not guarantee continued access once the
study concludes (18). In order to encourage PrEP use in Mexico, especially for those of
lower socioeconomic status, it is imperative that a low-cost, generic option be available. In
Patrick et al, 87.6% of MSM surveyed stated they would be willing to take PrEP if it were
available for free. This number dropped to 59.6% when asked if they would be willing to
pay for PrEP, with only 31.0% willing to pay more than 350 pesos (~18.50 USD) per month
(22). Similarly, Torres et al found that 72.8% of respondents considered free PrEP as a very
important facilitator to them using PrEP (23).

Previous studies in the region have found an association between high risk sexual behaviors
and awareness of or willingness to take PrEP (23, 30). Survey questions of recent PEP

use and STI diagnosis were used to categorize respondents as PrEP eligible; both PrEP
eligibility and recent chemsex were significantly associated current PrEP use, with a trend
toward significantly higher intention to use PrEP in the subsequent six months. Interestingly,
those who reported chemsex in the previous three months were more likely to have heard
about PrEP from friends, suggesting peer networks as another important means by which
PrEP information could be disseminated. Percentage of respondents engaging in chemsex
was lower in our study (3.2%) compared to Mexican respondents in Torres et al (23)
(16.0%); however, we asked about chemsex over a shorter time period (3 months vs. 6
months), listed fewer specific substances, and phrased the question in a different way. Rates
of recent PEP use and STI diagnoses between the two studies were similar (23), but the
percentage eligible for PrEP was lower in our cohort, likely because our survey lacked
additional questions pertaining to sexual risk behaviors which are used to determine PrEP
eligibility (29).

AIDS Behav. Author manuscript; available in PMC 2022 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Blair et al.

Page 9

Geography may also have an effect on PrEP uptake. Previous reports found that willingness
to take PrEP varied across regions of Mexico, and MSM focus group discussions suggested
a difference between urban and rural areas in terms of access to sexual health services and
PrEP (23, 24). Our study found that MSM who live in larger population centers were more
likely to be aware of PrEP on univariable analysis, though no association was found with
current use or intention to use. An increased awareness of PrEP in larger cities may come
from larger and more integrated MSM communities, less discrimination, or easier access

to health services (39). It is important, then, to consider ways in which information about
PrEP can be disseminated to smaller cities and rural areas. Interestingly, we found that those
who learned about PrEP via the Hornet GSN app were more likely to be from cities with
fewer than 500,000 inhabitants, suggesting GSN apps may be a useful tool for disseminating
information to less populated areas. Notably, this includes both smaller cities in rural areas
as well as those located within the greater metropolitan area of larger population centers,
such as Mexico City. In recent years, GSN apps have been utilized to disseminate sexual
health information as well as to recruit for participation in research studies, and these
platforms have the potential to provide tailored and targeted information about PrEP to
MSM in harder to reach areas (24, 40-43). It is important to note, however, that there are
still some in Mexico without internet access who would need to reached by other means
(44). An additional geographic difference encountered in our data was an increased intention
to use PrEP in the next six months among those who lived in states bordering the US. We
did not include living in a border state as an exposure in our multivariable models due

to a low number of respondents, but it should be considered for future studies on PrEP
uptake in Mexico. Previous research has demonstrated a unique social, cultural, and political
environment in regions which border the US, and it is possible that the increased intention
to use PrEP in these states is a result of cultural influences from the US where PrEP is more
widely available (45).

There are several limitations to this study. First, while the Hornet GSN app is marketed

for gay men, an estimated five percent of users are transgender individuals who have sex
with men. Since our survey did not include transgender exclusion criteria, it is possible that
a small percentage of respondents to this survey were transgender individuals who have

sex with men, rather than MSM. Additionally, none of the questions in the survey directly
addressed sexual orientation nor sexual practices. As a voluntary, online survey conducted
through one of many GSN apps, the sample of respondents is not necessarily representative
of the Mexican MSM population, and those with access to a device compatible with Hornet
may represent a higher socioeconomic group. Social desirability bias could have influenced
respondent answers as well. Our determination of PrEP eligibility per the WHO guidelines
lacked data pertaining to condomless anal intercourse or partners with HIV risk factors, and
we did not consider respondents’ potential access to PrEP when asking about their current
use of or intention to use to PrEP. While we have excluded PLWH from this analysis, we did
not include a question on timing of most recent HIV testing, and it is possible some of those
included had acquired HIV since their most recent test or had never been tested. We did not
include a question on hypothetical willingness to take PrEP, although Rendina et al 2017
recommends surveys include both a question addressing willingness and one for behavioral
intention (32). Respondents were provided with a brief statement describing PrEP before

AIDS Behav. Author manuscript; available in PMC 2022 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Blair et al.

Page 10

initiating the survey, which could have impacted their responses to having heard about PrEP.
Our question examining source of PrEP information only permitted one answer choice,
which may fail to capture respondents who had heard of PrEP from multiple sources. Lastly,
while our survey provided respondents with country-specific information on access to PrEP
and sexual health care, the online nature of this survey did not allow for the provision of
psychosocial or social service support some may have required.

CONCLUSIONS

This study provides important additional insights into the uptake of and intention to use
PrEP among MSM in Mexico, which is highly relevant in the context of the ImPrEP project
and the desire to expand access to PrEP across the country. Interventions to increase PrEP
uptake in Mexico should build upon and expand access to sexual health care, as well as
make use of the various GSN apps to reach MSM in less populated areas of the country.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 2:
Map of Mexican cities with at least 10 survey respondents

* Includes respondents who listed Mexico City or one of its 16 municipalities. Cities within
the greater Mexico City metropolitan area, such as Cuautitlan lIzcalli, Coacalco, Ecatepec,
and Nezahualcéyotl, were considered separate.
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Figure 3:
Source of PrEP for current users
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Respondent Demographics and Sexual Health Responses from Mexican GSN App Users in 2018-2019

Variable Total, n (%)

n=2,020

Age

18-25 657 (32.5)

26-30 500 (24.8)

31-40 558 (27.6)

41+ 305 (15.1)
City Population Size

> 1.5 mil. 1,492 (73.9)

500,000 — 1.5mil. 323 (16.0)

<500,000 205 (10.1)
Border State with US

Yes 66 (3.3)

No 1,954 (96.7)
HIV Status # 7

Uninfected 1,686 (83.5)

Status Unknown 334 (16.5)

Recent (12 months) PEP Use

Yes ¢ 102 (5.1)

Recent (12 months) STI testing
Yes 1,328 (65.7)

Recent (12 months) STI diagnosis

Yes ¢ 156 (7.7)

Not sure 99 (4.9)

Recent (3 months) chemsex a
Yes 65 (3.2)

Sex Life Happiness

Happy 1,546 (76.5)
Not Happy 151 (7.5)
Not sure 323 (16.0)

aPLWH were removed from analysis; there were a total of n=441 PLWH from Mexico excluded
b .
Respondents were not asked about timing of most recent HIV test

c . . L .
Recent PEP use and recent ST1 diagnosis were used to create a new PrEP eligible variable

AIDS Behav. Author manuscript; available in PMC 2022 September 01.
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a. . . . . .
Survey question specified the following drugs: Mephedrone, GHB/GBL, Ketamine, Methamphetamine. GHB and GBL stand for gamma
hydroxybutyrate and gamma butyrolactone, respectively. However only the abbreviation was used in the survey.

Abbreviations: mil. (million), HIV (human immunodeficiency virus), PEP (post-exposure prophylaxis), STI (sexually transmitted infection)
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PrEP Awareness, Use, and Intention to Use Among Mexican GSN App Users in 2018-2019

Variable

Total, n (%) n=2,020

Have you heard about PrEP?

Yes 1,642 (81.3)
No 378 (18.7)

Where have you heard about

Prep?

n=1,642

a
Internet 864 (52.6)
Doctor 186 (11.3)
Hornet 149 (9.1)
Friends 133 (8.1)
Dating Applications b 126 (7.7)
Facebook 82 (5.0)
Television 21(1.3)
Other 81 (4.9)

Are you currently taking PrEP?

n=1,642

a
Yes 58 (3.5)
No 1,584 (96.5)

Itis very likely I will use PrEP in

the next 6 months

n=1,584

c
Agree 541 (34.2)
Do not agree 1,043 (65.8)

a . . .
Source of PrEP information and current use of PrEP include only those who responded they had heard of PrEP

Table Il:

Page 18

No specific application was listed other than Hornet, which was a separate option. This alternative option was “Aplicaciones de citas/Dating

applications”

clntention to Use PrEP includes only those who had heard of PrEP and who were not currently taking PrEP

Abbreviations: PrEP (pre-exposure prophylaxis)

AIDS Behav. Author manuscript; available in PMC 2022 September 01.



Page 19

PEX| PEX| (£'99) zv6 (eee) TLv FEX| 134 (ze) etr't | (80)TT FEX| PEX| (6'6T) ¥5€ | (1°08) ¥2¥'T ON
. [z6°T . . . [2£69 . . . [ose . .
8700 —00T] 66T (1°69) TOT (6ov)oL | T000> | _ J611] Te'SE () 1.1 | (9T2) Lt | TOOO > e (6'6) ¥Z (T°06) 812 SOA
o 2laibi3 d34d
PEX| PLX| (0°29) T06 (0°€€) evv PN PN (e96) vve'T | (1€)18 PN PLX| (e21) 162 | (L°28) S6E'T anebaN
. [ogT _ . ) [Tzt . . . [820 . .
8700 ~90T] O¥'T (z'69) 2T (8'0v) 86 0250 —p0l 120 (z'26) oz (822 | t000> —5°0] 650 (1'92) 28 (6'€L) LvT SNJeIS UMouMuN
snye1s AlH
FER| FEIS] (€'99) £T0'T | (2'€€) 91§ FER| FER | (7'96) €€5'T | (9°€) L5 FER| FEIS] (987) ¥9¢ | ('18) 06S°T ON
. [tee . . ) [sge . . . [ssT . }
G200 8071 06T (0'19) 92 (0'6¥) 52 0€S'0 ~,00] 550 (1'86) 1§ 6DT 1650 —s°0l 580 (12 91 (8'82) 28 SOA
a1e1s Japiog
PEX| PLX| (2'69) 26 (eov) 29 FENS| 194 (1°86) ¥ST (61)¢€ FEX| PLX| (r'e2) sy (9°92) 28T 000'005S >
. [oT'T . ) . [eos ) ) . [sv'T ) . e A
202°0 -050] 920 (1'99) 95T (6ee)os | wveo 650l 812 (6°56) 9€2 (Tv) o1 116°0 ~59°0] 860 (8€2) L2 (z'92) oz [1WG°T-000'00S
. [soT . . ) [og9 . . _ . [eTz . . . _ .
€600 6501 72°0 (9°99) g6, (ree) 66 | €120 ~65°0] £6'T (#'96) v6T'T | (9€)Sv | ¥200 5011 06T (021) €5z | (0'e8) 6ET'T NGT<
9215 uolye|ndod A0
. [Tzt . : . [2¢g . . . [s2'T . .
€6€°0 —19°0] 98°0 (L°29) 19T (eze) oL 8200 0Tl ov'z (€v6) L12 (L9)er 8590 ~89°0] £6°0 (9v2) SL ('s.) o€z +Tv
. [soT _ . ) [co€e . _ . [ese . . _
€070 ~19°0] 08°0 ('69) zze (90g)zvt | 1280 —99°0] Tv'T (L96) oy | (e€) 9T | T000> —ge1] /8T (ov1)8L | (0°98) 08Y or-T¢
. [evT . . ) [6g¢ . _ . [ovz . . .
G550 —£8'0] 60T (529) /182 (§°28) ¥ST | 89T0 —08°0] 04T (096) TT¥ | (0%) LT | 1000 > 611 08T (rvT) 2L (9°58) 82¥ 0€-92
PEX| PEX| (r'v9) L1€ (9°5¢) 6.1 FEX| FEX| (9°26) 2617 (o et FEX| PEX| (ee2)esT | (2'92) ¥0S GZ-8T
by
o o) u (%) u (%) u (@) u 1o (%) u (%) u
anend |, o me_m__m%m_ salby | enrend [ 110 %g6l ¥o N con enend | N0 oN SOA
q ¥85'T=u e Zr9'T=u 0z0'z=u
d34d d34d d34d a|qelden
as( 01 uonuaju| 10 85 Ua1IND J0 ssauatemy

Blair et al.

6T0Z—8T0Z Ul s1asn ddy NSO uedIXa|N Buowy d31d asn 01 UoUAIU| 40 ‘J0 3SM UaLIND ‘JO ssauaremy Buioipald suolssalfbioy a|qeLieAlun

M slgqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

AIDS Behav. Author manuscript; available in PMC 2022 September 01.



Page 20

Blair et al.

(uonosyur panwsuesy Ajjenxas) 11S ‘(uorjjiw) nw ‘(uonendod) ‘dod ‘(sixejAydoad ainsodxa-aid) 4344 ‘(Jerssiul aduspiuod) |9 “(o1red Sppo) YO :SUoeIAIqaY

ASMINS 8} Ul Pasn Sem uonelAslqqge ayy Ajuo
J1aAaMOH “A[aAnoadsal ‘auolaejoiAing ewwed pue aresAingAxoipAy ewweb oy puels 199 pue gHO “sulwelsydweyisi ‘suiwelsy “1g99/gHo ‘auolpaydsy :sBnip Buimojjos ayy paiyioads uonsanb Asaing

1Y

a|qeLien a]q1b1[a d3.d 8y} 81eald 01 pash atam ‘(6Z) sauljapInb OHWd 8yl ul eLIslLd Aljiqibie d3.4d aJe yoiym Jo yioq ‘sisoubelp | 1S pue asn 43d Emumw_u

d31d Bunyel Apusiind Jou a18m oym d34d 40 pJesy pey oym asoyl AJuo sapnjoul d34d asn 0} Uonusu|

q

d31d 40 paeay pey oym asoy} AJuo sapnjoul d34d 40 asn walng,

G0'0 S 4o anjen d e pey sHO paplog

FER| FE| (z'99) 6T0'T | (8°€€) 6TS 19y FER| (2'96) 8e5'T | (£€) ¢S FER| FEIS] (2'87) q9¢ | (€'T8) 06G'T ON
. [ree . . . [vv6 . . . [osT . .
0500 007 08 (z'29) vz (82v) 2z €000 —g5'T] 98'S (5'88) o (119 1810 701 260 (002) €T (008) 2§ SOA
) XaswayD
(syauow €) uadey
gEN 19y ('59) T€€ (9%€) 62T gER gE ('66) 905 (90 € gE| J9y ('9z) €8T | (9°€L) 60S ON
. [Tzt . . . [v9:22 . . _ . [z9C . . _
708°0 5201 160 (099) 212 (0%€) 99¢ | 1000 > 8971 19'8 (r's6)8.0T | (6%)SS | T000> ~9971 602 (Ly1) 56T | (€G8) €€T'T SOA
Bunsal 11S
(syauow zT1) U808y
%) U
15 ( (%) u (%) u (%) u [15 (%) u (%) u
snead | o g6l yo Hwﬂwﬂ soby | MR | 11D %5610 ON sn | PPN ghgelvo OoN SOA
q ¥85'T=u e CPOT=U 020'z=u
d34d d34d d34d dqelIBA

39S 0] uoniusqu|

10 8 1UalInN)

JO SSauslemy

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

AIDS Behav. Author manuscript; available in PMC 2022 September 01.



Page 21

(uonoayur paniwsuely Ajfenxas) 1S ‘(sixejAydoud ainsodxa-aid) 4344 ‘(Jeassiur aouapiuod) |9 ‘(oned sppo paisnipe) YOe :suoleInIqgy
AsAIns ay) Ul pasn sem uoljelAslgqge ayl Ajuo

JanaMoH "A|annoadsal ‘auojaejoifing ewwed pue aresAingAxoipAy ewwieb 1oy pueis 199 pue gHO “suiwelsydweysiy ‘suiwelsy ‘1g9/gHo ‘auoipaydaiy :sbnip Buimojjoy ayy paiy1oads uonsanb >m>._:mm

uoleWIOUI d3.d JO 82.n0s se spually pue ‘Bunsael | 1S 1usdal ‘a|qibie d3id ‘azis uoireindod Ao ‘abe :s18punojuod BUIMO||04 BY) PEPN|OUI XBSWBYD U331 10 S|9POL :o_mmm_mww_x

uolewlojul 43.d JO 824n0S Se 10300p pue ‘Xaswayd ‘a1qibie d34d ‘sneis AlH ‘ezis uonendod Ao ‘abe :siapunojuod Buimoljos ayr papnjoul Buiss) | 1S 1Uadal 104 S|apowl co_mmwawmm

UOITRWIOUI d34d JO 82IN0S Se J0J0P pue ‘Xaswayd ‘Bunssl | 1S Juadal ‘azis uolreindod Ao ‘abe :s1apunojuod Buimojjos ayy papnjoul a1q1bie d3.d 10} S|apow co_mmemmmh

«ON.,, 1suree 8:8_:60.Q
d1GeLeA 31I6NI2 d31d oy} 31eaid 01 pasn aiam ‘(62) SeuNlaPING OHVd aLp Ul BLID AiIqIBile d3id aIe UoiyM 40 110g ‘sisoubep 1S Pu asn d3d 1203y,
(v8S'T=U) d34d BuD{e) ARUBLIND 10U 819 OUM d34d JO PIRAY Pey Oy 3SOLY A1U0 S3PNIOU d34d SN O) UONUBIUY (249" T=U) did JO PIEAU Py O 350U} AIUO S3PNOUY dad JO 85N WBLIND),

G0'0 S J0 anjeA d e pey sqOe papjog

8,00 | [oTe-¥601TLT | 9v0°0 [e6'8-20°T] 20°€ 18¢0 | [2r'1-0v01 520 5 A

6y XaswayD (syiuow ¢) 1uadey

v120 | [ve1-z80lG0T | S€00 [tret-ortlese | 000> | [0e2-6€T16L°T 5 58A

o BUNSAL 1S (Stpuow 1) Jusosy

2900 [t6'1-86'0] 26T | T00'0> | [60°25-G0°€T] L0°92 9000 [tez-61'Tl98'T 2 A

9 J]
0q 1910113 d34d

AIDS Behav. Author manuscript; available in PMC 2022 September 01.

Blair et al.

6T0Z—8T0Z Ul s1asn ddy NSO uedIxaly Buowy d31d asn 01 UOIUAU| PUB ‘J0 8SN JUaLIND

Author Manuscript

anead | [1D %s6] Ho®e

anfend [10 %%56] Hoe

aneand | [1D %s6] Hoe

o 785 T=U

d34d
3s( 01 uonualu|

o TVO'T=U

d34d
10 8 1Ua4IND

020‘c=u
d34d
10 ssausIeMy

a|qeLIen

‘Al 3lgeL

Author Manuscript

‘J0 ssaualemy/ Buioipaid suoissalfay ajgerieAlniA

Author Manuscript

Author Manuscript



Page 22

Blair et al.

Xaswayo pue ‘Bunsal | LS usdal ‘azis uoneindod Ao ‘abe :siepunojuod Huimojjos ayr papnjoul a1qibije d3.d 104 S|apow uoissalbay

y

Xaswayo pue ‘81qibije d3.d ‘Bunsal | LS U828l ‘abe :siepunojuod Buimoljos ayy papnjoul azis uoneindod Ao 1oy sjgpow co_mmwammm

.ON,, Isurebe pasedwo)

4

3]qeLieA 3]qib118 d31d ay) 81eald 03 pasn a1am ‘(6z) sauldpINb OHWd a8y} ul e ANfiqibie d3.4d ale ydrym Jo yioq ‘sisoubelp | 1S pue asn 43d Emumw_m

(%6°T6 ‘60G'T=U) $324N0S 1310 ||& 0} Pasedwod UOITBWIOLUI dTid JO 80IN0s st (%T'8 ‘EET=U) spuali4

D

(9%6°06 ‘€67 T=U) S324N0S J3Y10 |[E 0] Pasedwod UOITBWIOLUI dTid JO 80IN0S st (%T'6 »mﬁuctmtélu

(962°88 ‘95 T=U) $32N0S 1310 [|e 0] Pasedwod UOIBWIOLUI dTid JO 801N0S St (%E TT ‘98T=U) 10100

q

(%" /¥ '8//=U) $304N0S 13410 |[e 0] pasedwod UOIBWIOI dTid JO 80IN0S St (%9°2S ‘#98=U) Jousgul,

G0'0 S J0 anjen d e pey s4Oe papjog

1000 | [vz9-sstlTre | 6880 | [voz—ecoleeo | veeo | [L62-Go0leeT | vso0 | [T0T-2e0] 50 4 5A
Xeswayo (syauow €) usdey

ovzo | [eoz-vgolosT | 2590 | [seT-z90lz60 | TO00O> | [9e's-86TI9z'e | L1000 | [56°0-09'0] 92°0 4 5A
!
punsal 11S
(sypuow ZT) U809y

wyo | [BeT-vr0l12T | seto | [sT1-se0l€90 | T000> | [S2e-T8Tl09Z | €200 | [S60-€50l 120 4 5A
i 10T d31d

gEX| gEX| gEX| gEX| gEX| 1Y 1Y gEX| 000'00S >

€eL0 | [68T-0v0l280 | 8900 | [voT-0€0l950 | €290 | [t2T1-Tv0l¥80 | 8080 | [85T-0L0]50°T I1WS'T - 000'00S

1680 | [66T-260190T | 6000 | [s80-ce0leso | 9tv0 | [Sez—esolizt | 9220 | [v1-60150°T NWGT<
4 841s uoneindod Ano

anjead | [10 9%g6] ¥oe | anead | [10 %s6] 4oe | anfead | [10 %56l ¥oe | enead | [10 %S6] ¥o®

D spuaLiH 5 dde NSO BUIOH q 10100Q e 18UJ81U| algeIIBA

Author Manuscript

6T0Z—8T0Z Ul s1asn ddy NSO urdIXa|N Buowy uoiewloju] 43.4d Jo 321nos Bulloipaid suoissaibay ajgelieAn|nin

‘A dlqeL

Author Manuscript

Author Manuscript

Author Manuscript

AIDS Behav. Author manuscript; available in PMC 2022 September 01.



Page 23

Blair et al.

(uonoayur paniwsuely Ajfenxas) 1S ‘(uonjiw) pw ‘(sixejAydoud ainsodxs-aid) d34d ‘(Jeatsiur 8duspiuod) | ‘(o1red sppo paisnipe) YOe :SsuoleINsIqay

Bunse | 1S 1usoal pue ‘81qibije d34d ‘ez1s uoneindod A110 ‘abe :s19puUNOLU0d BUIMO]|0) BU) PBPNIOUI XBSWAYD 1U8d81 0} S[3powW co_mmwamm\

Xaswiayd pue ‘a|qib1ja d3.d ‘snieis AIH ‘azis uone|ndod A0 ‘abe :sispunojuod Buimoljoy syl papnjoul Buisel | 1S 1uadal 1o} Sjapow co_mmemmw_\

Author Manuscript Author Manuscript Author Manuscript

Author Manuscript

AIDS Behav. Author manuscript; available in PMC 2022 September 01.



	Abstract
	INTRODUCTION
	METHODS
	Study Design
	Survey
	Variables
	Demographics
	Sexual health
	PrEP Awareness, Use, Intention to Use, and Information Source

	Statistical Analysis
	Outcomes
	Analysis and Regression Models

	Ethics

	RESULTS
	DISCUSSION
	CONCLUSIONS
	References
	Figure 1:
	Figure 2:
	Figure 3:
	Table I:
	Table II:
	Table III:
	Table IV:
	Table V:

