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Abstract

Introduction: Men who have sex with men (MSM) in developing countries such as Mexico have received relatively little research
attention. In Tijuana, Mexico, a border city experiencing a dynamic HIV epidemic, data on MSM are over a decade old. Our aims
were to estimate the prevalence and examine correlates of HIV infection among MSM in this city.

Methods: We conducted a cross-sectional study of 191 MSM recruited through respondent-driven sampling (RDS) in 2012.
Biological males over the age of 18 who resided in Tijuana and reported sex with a male in the past year were included.
Participants underwent interviewer-administered surveys and rapid tests for HIV and syphilis with confirmation.

Results: A total of 33 MSM tested positive for HIV, yielding an RDS-adjusted estimated 20% prevalence. Of those who tested
positive, 89% were previously unaware of their HIV status. An estimated 36% (95% Cl: 26.4—46.5) had been tested for HIV in
the past year, and 30% (95% Cl: 19.0—40.0) were estimated to have ever used methamphetamine. Independent correlates of
being infected with HIV were methamphetamine use (odds ratio [OR] =2.24, p =0.045, 95% Cl: 1.02, 4.92) and active syphilis
infection (OR =4.33, p =0.01, 95% CI: 1.42, 13.19).

Conclusions: Our data indicate that MSM are a key sub-population in Tijuana at higher risk for HIV. Tijuana would also appear
to have the highest proportion among upper-middle-income countries of HIV-positive MSM who are unknowingly infected.
More HIV prevention research on MSM is urgently needed in Tijuana.

Keywords: men who have sex with men; correlates of HIV infection; HIV prevalence; US—Mexico border; global public health;
respondent-driven sampling.
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Introduction

In Latin America, UNAIDS and other official bodies have
reported a stable HIV/AIDS epidemic [1]. However, this masks
epidemics that are more concentrated and dynamic in specific
areas and among subpopulations such as men who have sex
with men (MSM) [2—4]. While HIV prevalence in Mexico
overall is low ( <1%) [5], there are almost 180,000 people in
the country living with HIV [6], making it the country with the
second highest number of HIV cases in Latin America. Among
MSM in Mexico, recent data from a national study using time—
location sampling show a higher HIV prevalence (17%) than
previously acknowledged [7].

In addition, higher HIV prevalence has been found in
Mexican border cities, including Tijuana, which borders
San Diego, California. The Tijuana—San Diego border crossing is
the busiest in the world, recording more than 60 million north-
bound travellers in 2010 [8]. Tijuana has an HIV prevalence that
is double the national average [2], and prevalence is highest
among certain subgroups that include injection drug users
(~4%) [9], female sex workers ( ~6%) [10] and their male

clients ( ~5%) [11]. While these populations have been fairly
well examined [10], surprisingly little is known about MSM.
Identifying the prevalence and correlates of HIV among MSM
in Tijuana is key to developing prevention strategies among
this population and curbing the growing HIV epidemic in the
US—Mexico border region.

To date, there are only two reports of HIV prevalence
among MSM in Tijuana, both obtained from convenience
samples and both dating back more than a decade. A study
published in 1991 reported an HIV prevalence of 11.6%
among MSM in Tijuana (n =233) [12], while a 2002 study of
young MSM (18-29 years of age) in the same city reported
an HIV prevalence of 18.9% (n=249) [13]. In order for
governmental and non-governmental agencies to develop
effective HIV prevention interventions for MSM in Tijuana, it
seems imperative to obtain a more current estimate of
prevalence and correlates of HIV infection in this population.

Correlates of HIV that have been observed elsewhere among
MSM are likely to also be important in understanding HIV
among MSM in Tijuana. Among these are methamphetamine
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(meth) use, HIV testing status and co-occurring sexually
transmitted infections (STIs) [13—15]. Since Tijuana lies on a
major drug trafficking route, illicit drugs are widely available
and easily accessible. Meth is one of the most widely used
drugs in Tijuana, along with heroin [16,17]. HIV testing rates in
the city are low [18], which leaves many individuals, including
high-risk MSM, unaware of their HIV status. Finally, Tijuana
has relatively high rates of STIs, which further increases
vulnerability to HIV [19].

The goal of this study was to estimate HIV prevalence among
MSM in Tijuana using sampling methods that can be general-
ized to the city’s overall MSM population. Specifically, we
used respondent-driven sampling (RDS) to recruit MSM and
obtain population estimates. RDS is a sampling technique that
uses peer recruitment, a dual incentive system and probability
weights to account for non-random sampling biases. It has
been proven effective for sampling from hidden populations
[20]. We also aimed to identify correlates of HIV infection.
Based on the literature, we hypothesized that meth use, HIV
testing status and co-occurring STIs would be associated with
HIV infection.

Methods

Study location and ethical approval

This cross-sectional study was conducted at the offices of the
Agencia Familiar Binacional (AFABI), a community-based HIV
and AIDS service organization (CBO) that is located in central
Tijuana. Screening occurred at AFABI. Study staff explained
the research purpose, study benefits and risks, and peer re-
cruitment procedure to eligible participants. Those willing
to participate provided written informed consent. All research
methods were reviewed and approved by the institutional
review boards of the University of California San Diego and the
Universidad Autonoma de Baja California.

Sampling

Participants were recruited through RDS between August
2012 and May 2013. Initially, six seeds were selected who
were diverse with respect to age, area of residence within
the city, ethnicity, socio-economic status and self-identified
sexual orientation. These men had large networks of peers
(> 15 individuals) whom they were willing to recruit. At the
mid-point of the study, four additional seeds, who were
drawn from a pool of candidates identified by staff at AFABI,
were included to boost recruitment.

Each seed was given three coupons to recruit other MSM.
Each peer recruit was given the same number of coupons
until a target sample size of 200 participants was reached
and recruitment was stopped. All coupons had a three-week
expiration date. Participants received $20 US for enrolling
and S5 for each referral, for a maximum total of $35 US.
All participants, ineligible candidates and visitors to the study
site were offered free condoms and educational materials
on HIV prevention.

Eligibility criteria

Men were eligible to participate if they were (1) biologically
male, (2) residents of Tijuana, (3) reported having oral or anal
sex with another man in the past 12 months, (4) 18 years or
older, (5) had a study coupon (except seeds) and (6) were

willing to provide informed consent. Participants were exclu-
ded if (1) they had been previously enrolled in the study or
(2) were obviously under the influence of alcohol or another
drug at the time of enrolment.

Data collection

Trained interviewers native to and trusted by the local
community collected study-related data through face-to-face
interviews using a standardized survey. We chose face-to-face
interviews rather than computerized assessments because
we wanted direct feedback about any issues with survey
items (given the lack of previous research with this spe-
cific population). Interviewers queried participants on demo-
graphics, and sensitive topics, including substance use history,
sexual behaviour, history of infection with STls, knowledge of
HIV and STI symptoms and transmission routes, experiences as
MSM, encounters with the law and travel to the United States.
Privacy was maintained by holding interviews in private
rooms. Surveys took one to three hours depending on the
participant’s answers.

All participants were tested for HIV and syphilis infection
using rapid tests. HIV testing was done on a finger-prick blood
sample using the Advanced Quality HIV test by Intec Products,
Inc. (Xiamen, China). All participants underwent pre- and post-
test counselling according to Mexican national guidelines.
A positive HIV result prompted a second rapid test. Those
who tested positive on both rapid tests provided a venous
blood sample that was sent to the San Diego County Public
Health Laboratories (SDCPHL) for confirmation of HIV infec-
tion through immunofluorescence assay (IFA). Syphilis infec-
tion status was also confirmed by SDCPHL thru Treponema
pallidum haemagglutination assay and rapid plasma reagin
titers. A titer equal to or higher than 1:8 was considered
positive for active syphilis. Confirmatory results for both HIV
and syphilis were made available to participants within three
weeks. All who were confirmed positive for HIV were referred
for psychological support on-site and for medical treatment
at Centros Ambulatorios de Prevencion y Atencion en SIDA e
ITS (CAPASITS), the Mexican national institute that provides
no- or low-cost HIV care to infected individuals. Those test-
ing positive for syphilis were treated on-site at no charge by
AFABI’s medical doctors according to national guidelines and
were urged to follow up with RPR titers in six months [21].

Measures
Demographics included age, gender, sexual orientation, living
status and travel to or deportation from the United States.
Drug use questions included types of substances ever used,
routes of administration (ingested, injected, smoked or sniffed,
as applicable), and frequency of use, if any, in the past month.

Substances queried were marijuana, heroin, inhalants (glue,
gasoline), methamphetamines, ecstasy, cocaine, benzodiaze-
pines, barbiturates, amyl nitrate (poppers), gamma-hydroxy
butyric acid (GHB), ketamine or others, and possible combina-
tions of these. Alcohol use was characterized through the
Alcohol Use Disorder Identification Test (AUDIT), whereby a
score of eight or more was considered to indicate hazardous
alcohol use [22,23].

Data on sexual behaviour in the past two months included
types of activity (anal, oral and vaginal) with partners of the
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same or opposite sex, types of partner (regular, casual,
anonymous, transactional), condom use with each type of
partner and sexual practice, use of public venues for sexual
encounters (night clubs, bars, cafes, steam baths, adult movie
theatres, dark rooms — unlighted rooms, often attached
to bars, where men have sex [24]; public places — parks,
public restrooms; Internet cafes), and the use of drugs and
alcohol before or during sex. Information was also collected
on history of STI infection, knowledge about HIV and STis,
HIV testing history, condom access and use and circumcision
status.

Personal network size was defined as the number of MSM
whom the participant knew who were aged 18 and older and
lived in Tijuana, with whom the participant had been in
contact in the past month, and who the participant believed
would have been likely to recruit him if provided with a
coupon.

Statistical analysis

Crude and RDS-adjusted prevalence estimates were calcu-
lated for the sample on demographic and HIV-risk-related
variables. RDS-adjusted estimates were calculated using RDS
Analysis Tool 7.1 (RDSAT) [25]. Parameters were set to “dual
component” for average network estimation, 15,000 itera-
tions for bootstrapping, alpha 0.025 and enhanced data
smoothing. All subsequent analyses were performed on SPSS
21 (IBM, Chicago, IL).

We performed univariate analyses using unweighted
data that compared HIV-positive to HIV-negative participants,
using logistic regressions to identify variables as candidates
for a multivariate model. After excluding seeds, as they were
not randomly recruited, we calculated unadjusted odds ratios
(OR) and 95% confidence intervals (95% Cl) with univariate
logistic regression and determined a multivariate model to
identify independent correlates for HIV infection.

Because the creation of statistical models using RDS sample
data is thought by some to lead to the underestimation
of standard errors [26], we used a six-step process outlined
by Spiller [27], which was recently used in another RDS study
[28] to conduct multivariate analysis. This method proposes
to adjust for homophily by entering recruiter-level character-
istics into recruit-level regression models. It also recommends
adjusting for respondent clustering by estimating fixed- or
random-effects models if clustering is observed. First, we
evaluated clustering by geographic area, recruitment chain
and common-recruiter cluster levels using one-way ANOVA,
but we found no significant clustering. Then, we determined
which variables had high homophily ( >0.15) in relation to
our dependent variable (HIV infection status). We then built
a respondent-level model. To determine independent pre-
dictors of HIV infection, we tested a multivariate model with
all variables that attained significance of p <0.10 in the
univariate analyses. Next, we included recruiter-level variables
for variables that had attained high homophily earlier and
were still included in our multivariate model. Recruiter-level
variables that attained significance within the model would be
retained, though ultimately none was significant, and all were
omitted from the final model. Subsequently, we determined
the need for fixed or random effects based on clustering

determined in the first step. These adjustments would be
retained if Akaike Information Criteria (AIC) tests indicated
an improved model fit. None did, and thus all these effects
were left out of the final model. Finally, we attempted an
analysis including the effect of RDS individualized weights on
model estimates; however, the small cell size of HIV-positive
individuals caused the weights to inflate the standard errors
and unstable estimates. Thus, the final multivariate model did
not adjust for any clustering (due to non-significance) and
was RDS unadjusted. This model was tested using general-
ized estimating equations, with HIV status as the dependent
variable, using a binomial distribution and logit link func-
tion. We used a backwards stepwise approach with variables
significant at p <0.10 in the univariate analyses included.
After ruling out multi-collinearity and interactions, the final
model retained only variables that were statistically signifi-
cant at 0.05 significance level. Degrees of freedom were set to
varied across tests using the Satterthwaite approximation,
which is recommended for data with a small sample size, an
unbalanced covariance structure, or both.

Power analysis

For the analysis of predictors of HIV, we computed statistical
power using G*Power version 3.0.10. In computing statistical
power, we assumed Fisher’s exact test as the statistical test
(since most of the predictor variables are categorical and
have non-normal distributions), assumed an average small
to medium effect size of 0.20 across the different predictors,
and set the significance level to 0.05. Because one of the
aims of this paper was to estimate the prevalence of HIV
among MSM in Tijuana, we used actual data on prevalence to
compute power. These assumptions yielded a value of 62%
power to detect significant predictors of HIV.

Results

Recruitment dynamics

A total of 10 seeds (eight HIV-negative) recruited 216
participants. One seed did not recruit any participant. The
longest recruitment chain was 13, and it recruited 59.2% of
the sample. The median number of waves was five, and
two-fifths of the sample was recruited at or after wave six.
Most participants (78%) were recruited by friends, 14.7% by
acquaintances, 4.7% by partners and 2.1% by family members.
We excluded 15 candidates who failed to satisfy the following
eligibility criteria: eight had not had sex with a man in the past
12 months; four were under the influence of alcohol or drugs
at the time of enrolment; and three resided outside Tijuana.
The resulting sample size was 201, and because seeds were
not randomly recruited, we removed them from the analysis,
yielding an N of 191 for all models.

Demographics

Table 1 shows the unadjusted counts and the RDS-adjusted
population proportions that we estimated using RDSAT 7.1
[25]. Mean RDS-adjusted age was 29.7 (range 18—65); 93.8%
were estimated to be male and 5.8% were transgender.
Sexual orientation was homosexual among an estimated
three-fifths of the population (61.2%), with the rest identify-
ing either as bisexual or heterosexual. Living with parents or
non-partners was estimated as most common (40.4%), with
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Table 1. Characteristics of MSM in Tijuana, Mexico, 2012—

2013 (n =191)

Table 1 (Continued)

RDS population
RDS population

estimate
estimate
Sample n % 95% Cl
Sample n % 95% Cl
Sexual role in anal intercourse
Demographics Insertive only 27 14.4 8.4-23.7
Age, mean (SD) 30 (9.0) - - Receptive only 50 313 21.2-40.6
Gender’ Both 88 419 31.4-526
Male 176 93.8 88.9-98.7 Transactional sex
Transgender 14 58 10-106 Gave money for sex 44 16.7  9.0-24.7
Sexual orientation Received money for sex 26 120  5.3-209
Homosexual 119 612  49.4-715 Had sex in a public venue 48 221  14.0-31.2
Bisexual/heterosexual 72 38.8 28.5-50.6 HIV and STI related
Graduated high school or more 104 50.1 39.4-61.3 HIV or STI counselling, past 28 12.0 6.0-18.5
Employed 112 56.8 47.0-68.9 2 months
Monthly income more than 102 51.5 41.7-62.6 Circumcised 33 14.8 8.8-22.6
3500 pesos ( ~ 280 dollars) Self-reported gonorrhoea, 22 10.2  5.0-17.1
Travel to the United States past 2 months
Ever 55 275 19.0-387 Tested for HIV, ever 135 63.7 53.2-745
Past year 22 7.8 3.7-13.0 Tested for HIV, past year 78 36.0 26.4-46.5
Deported, ever 14 36 14-6.7 Prevalence
Jail, ever 54 30.2 19.8-40.5 HIV 33 20.2 12.5-29.1
Substance and alcohol use Previously known HIV positive 2 0.5 0.0-1.7
Ever used Tested syphilis positive 14 6.1 2.2-12.2
Marijuana 9% 53.8 42.5-64.0 Active syphilis (titer >1:8) 4 2.5 0.2-6.8
Cocaine 53 32.6 20.5-42.3 Concurrent HIV/lifetime 6 4.1 0.6-9.7
Methamphetamines 54 29.6  19.0-40.0 syphilis
Amyl nitrate (poppers) 32 15.9 8.8-26.6 A . . .
One participant refused to answer. RDS: respondent-driven sampling;
Used in the past month SD: standard deviation; Cl: confidence interval; STI: sexually transmitted
Marijuana 39 22,2  12.3-32.2 disease.
Methamphetamines 29 16.9 9.2-24.6
Amyl nitrate (poppers) 54 0.2-67 more than half of the participants graduating from high
Cocaine 50 0.6-106 school (50_.1%), having a job (56.8%) and earning more than
Used intravenous drugs, ever 10 63 12128 3590 Mexican pesos ($280 US) per month (51.5%). We also
estimated 27.5% ever to have travelled to the United States,
Used drugs before sex, past 23 99 49-163 but only 7.8% in the past year, with 3.6% having ever being
2 months deported.
Hazardous alcohol use 77 33.3  24.2-43.7
Used alcohol before sex, past 76 34,7 25.3-439 Substance and alcohol use
2 months Marijuana (53.8%), cocaine (32.6%), methamphetamines (29.6%)
and amyl nitrites (15.9%) were the drugs estimated to be the
Sex-related variables, past most commonly ever used among the MSM population in
2 months Tijuana. In the past month, estimated methamphetamine
Sex partners, mean (SD) 6.1(108) - - use was 16.9%. Only an estimated 6.3% ever injected drugs.
Unprotected receptive anal, 2.6 (7.6) - - A third (33.3%) were estimated to be hazardous alcohol users
mean (SD) as determined through the AUDIT screening.
Unprotected insertive anal, 3.9 (13.1) - -
Sexual activity
mean (SD)
Male sexual partners In the past two mo.nths, the mean number of male §ex part-
ners (after RDS adjustment for the overall population) was
Spouse or live-in partner o1 311 205-444 6.1 (range 0-93), of unprotected receptive anal sex acts
Steady non-live-in partner 11 57.9 47.2-689 was 2.6, and of unprotected insertive anal sex acts was 3.9.
Casual partner 98 443  343-54.3 We estimated that in the past two months, 31.1% had sex with
Anonymous partner 56 252 26.7-35.0 a stable male sexual partner living in the same household,
Female sexual partners 44 26.7 17.3-37.4 57.9% with a stable male sex partner not living in the same
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household, 57.9% with a male casual partner, 25.2% with an
anonymous male partner and 26.7% with a female partner.
Also, in the past two months, almost a third (31.1%) were
estimated to have had only receptive anal sex, 14.4% to have
had exclusively insertive anal sex, and 41.9% to have had both.
An estimated 16.7% paid for sex, with 12% receiving money
in exchange for sex and a fifth (22.1%) having had sex in a
public venue.

HIV/STI prevalence and testing history

RDS analysis of the crude data resulted in an estimate
that 63.7% of the population had ever been tested for HIV,
with only 36% being tested in the past year, 12% participat-
ing in HIV or STI counselling in the previous two months
and 14.8% being circumcised. The unadjusted HIV prevalence
among study participants was 17.3% (n =33), with most
(88.6%) being unaware of their HIV infection status. Of
these newly diagnosed individuals, 25.8% reported that they
had tested negative within the past year, suggesting newly
acquired infections. Estimated HIV infection prevalence ad-
justed for RDS was 20.2% (95% Cl: 12.5-29.1%). Prevalence
of lifetime syphilis was estimated to be 6.1% and active syphilis
(titer >1:8) to be 2.5%, with 4.1% testing positive for both
lifetime syphilis and HIV. Gonorrhoea (10.2%) was the most
common self-reported STl in the previous two months.

Correlates of HIV infection

After bivariate analysis (Table 2), characteristics positively
associated with HIV infection were the following: ever having
used methamphetamines (OR =2.17), not having used alcohol
hazardously in the past year (OR =0.34), not having used
alcohol recently before or during sex (OR =0.23), not having
had casual sex recently (OR =0.41), not having had sex in
a public venue (OR =0.25) and testing positive for active
syphilis (OR =4.17). Age, ever having used amyl nitrates,

number of times having had unprotected receptive anal sex in
the past two months and not having been tested for HIV in the
past year were marginally (p <0.10) associated with HIV
infection.

In our multivariate model (Table 3), we found that relative
to HIV-negative MSM, HIV-positive MSM were more likely to
report ever having used meth and to have tested positive for
active syphilis.

Discussion

This study aimed to estimate the prevalence and correlates
of HIV infection among MSM in Tijuana. Overall, we estimated
a20.2% HIV infection prevalence, which in the light of previous
reports suggests an ongoing epidemic among this population
[12,29]. We also found that HIV-positive men were more likely
to report lifetime meth use and more likely to have an active
syphilis infection. This is consistent with previous research
demonstrating the relationship between stimulant use and
HIV in the United States [30,31].

Among our findings, two stand out — HIV prevalence for
this population is the highest among high-risk populations in
Tijuana, and 89% of those infected were previously unaware
of their status. While it may be that some of these men may
have been unwilling to disclose their HIV-positive status, if our
estimate is accurate, HIV prevalence among MSM in Tijuana
is four times higher than among injection drug users [9],
almost three times higher than among female sex workers
[10] and four times higher than among male clients of female
sex workers [11]. It is comparable, however, to the prevalence
of HIV among MSM in neighbouring San Diego, California
(18%), and slightly higher than the nationwide prevalence
among MSM in Mexico (16.9%) [7].

Our data suggest that almost 9 out of 10 MSM in Tijuana
who are HIV positive are unaware of their serostatus. We were

Table 2. Univariate analysis of correlates of HIV infection among MSM in Tijuana, Mexico (n =191)°
HIV — (n =158) HIV+ (n=33)
n % n % OR p 95% Cl

Demographics

Age (per year increment) 29.0° 9.0 32° 10° 1.03 0.10 0.99-1.07
Substance use

Ever used methamphetamines 40 25.3 14 42.4 2.17 0.05 1.00-4.73

Ever used amyl nitrate 23 14.6 9 27.3 2.19 0.08 0.90-5.29

Hazardous alcohol use 70 443 7 21.2 0.34 0.02 0.14-0.83
Sex-related variables, past 2 months

Alcohol before or during sex 71 44.9 5 15.2 0.23 0.01 0.08-0.67

Had casual sex 87 55.0 11 333 0.41 0.03 0.19-0.90

Had sex in a public venue 45 28.5 3 9.1 0.25 0.03 0.07-0.86

Unprotected receptive anal sex (per act increment) 2.0° 5.6° 5.2° 13.6° 1.04 0.05 1.00-1.09
HIV/STI related

Tested for HIV in the past year 69 43.7 9 27.3 0.48 0.09 0.21-1.11

Tested syphilis positive 8 5.1 6 18.2 4.17 0.01 1.34-12.96

?Seeds (n =10) have been excluded from the analysis due to non-random sampling; Pmean; “standard deviation. OR: odds ratio; Cl: confidence

interval.
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Table 3. Multivariate model of correlates of HIV infection
among MSM in Tijuana, Mexico (n =191)

95% CI

AOR P Lower Upper

Ever used methamphetamines 4.33 0.01 1.42 13.19
Tested syphilis positive 2.24 0.05 1.02 4.92

Cl: confidence interval. Seeds (n =10) have been excluded from the
analysis due to non-random sampling. Model tested for clustering at
shared recruiter, shared recruitment tree and shared colonia. None
of the adjustments provided a better fit for the model; therefore,
model is not adjusted for clustering. Also tested with recruiter-level
variables for methamphetamine use, HIV status and syphilis status.
All recruiter-level variables were not significant and thus not
included in the model.

AOR: adjusted odds ratio.

unable to find a higher figure for an upper-middle-income
country anywhere in the literature. In a recent study on
unprotected anal sex among MSM in Tijuana, only 7% of
participants reported being HIV positive, and 54.7% reported
receiving an HIV test in the past year [24]. By contrast, our
estimates show a higher HIV prevalence and lower frequency
of HIV testing.

This study has several limitations. Due to its cross-sectional
nature, we cannot assume causality of the factors correlated
with HIV infection. As we used self-report to collect our data,
recall bias could skew our results, although we tried to
minimize this by limiting the recall period for most questions
to two months, and we do not believe there was differential
reporting among our subgroups. As we surveyed on sensitive
topics, social desirability bias may also have led to under-
estimates of certain high-risk behaviours. However, we aimed
to minimize this by using well-trained interviewers trusted
by the local community. Data collection may have also been
affected by high participant burden caused by the long sur-
vey and interview. Finally, even though we used RDS, which
theoretically increases the generalizability of our estimates
to the population, controversies exist concerning its pre-
cision [32], and consensus is lacking on how best to handle
multivariate analysis. We followed a process that attempts to
correct for possible distorting effects of recruitment patterns
(homophily and clustering), although none of those effects
proved significant in our models. The relatively small sample
and small number of HIV-positive individuals caused lower
power than desired (0.62 vs. 0.80); therefore, the results re-
garding predictors of HIV should be interpreted with caution.
Given all these considerations, our findings may not be rep-
resentative of the MSM population in Tijuana or elsewhere
in Mexico. However, they do indicate the urgent need for
further intervention research with this population.

A major increase in the HIV testing rate is critical to curbing
the epidemic and improving health and life outcomes among
this population. With their status unknown, MSM in Tijuana
are not being sufficiently linked to care. The high prevalence of
HIV in this population, the low rate of awareness of infection
status and the risk behaviours engaged in could be markers for
a high community viral load. This situation will persist until

HIV 4+ MSM in Tijuana are identified, linked to care and placed
on antiretroviral medication. In addition, intervention re-
search is needed to reduce risky behaviour and increase
safer sex among MSM. Peer-led interventions to reduce
unprotected anal sex among MSM appear to be particularly
efficacious, though more research is needed using randomized
controlled designs [33].

Behaviour-change interventions to prevent HIV among
MSM in Tijuana should also focus on substance use. MSM
who become infected with HIV and continue to use meth are
more likely to miss doses of antiretroviral medication or to
stop taking them entirely, less likely to have access to medi-
cal care and more likely to report high-risk sexual behaviours
[13]. Behavioural interventions that use cognitive-behavioural
therapy [34,35], contingency management [36] and text messa-
ging [37] appear promising in some trials to reduce metham-
phetamine use and HIV-risk-related behaviours among MSM
but higher degrees of efficacy and consistency are desirable.

Conclusions

There is a growing HIV epidemic in Tijuana, Mexico, a city on
the US—Mexico border that may affect epidemics on both sides
of the border. Compared to research with other high-risk
groups in Tijuana such as female sex workers and injection
drug users, and compared to research on MSM in other parts
of the world, very little research has been done to examine
HIV in Tijuana. We conducted a study using RDS to estimate
prevalence and correlates of HIV among MSM in Tijuana.
Our data suggest that one in five MSM in Tijuana are infected
with HIV, and that the majority of these men are unaware of
their HIV status. There is a need to increase HIV testing uptake
among MSM in Tijuana, and to address substance use and
co-occurring STIs to help prevent HIV in this high-risk and
vulnerable population.

Authors’ affiliations

Division of Global Public Health, Department of Medicine, University of
California, San Diego, CA, USA; 2Department of Psychiatry, University of California,
San Diego, CA, USA; 3Agencia Familiar Binacional, A.C., Tijuana, Mexico

Competing interests
The authors have no competing interests to declare.

Authors’ contributions

EVP wrote the manuscript. DG was responsible for data collection. EVP and
DG performed statistical analyses. JLG, CVC and KT helped oversee study
procedures and data collection. DA assisted with statistical analyses and
interpretation of results. EVP, DG, SAS and TLP contributed to study design,
developed hypotheses and interpreted results. All authors have approved the
final version of the manuscript.

Acknowledgements

The authors extend their thanks to the participants and the MSM community
in Tijuana, as well as to staff at Agencia Familiar Binacional, A.C. (AFABI),
especially Mr. Juan Olmeda; staff at Proyectos; UCSD’s Global Public Health Data
Center; and Brian Kelly for editing assistance. This study was funded by an AIDS
International Training in Research Program (AITRP) seed grant to Goodman.
Preparation of this manuscript was supported by a National Institute on Drug
Abuse (NIDA) training grant (T32 DA 023356) and administrative supple-
ment (RO1 DA029008-04S1). The contents of this publication are solely the
responsibility of the authors and do not necessarily represent the official view
of the National Institutes of Health.


http://www.jiasociety.org/index.php/jias/article/view/19304
http://dx.doi.org/10.7448/IAS.18.1.19304

Pitpitan EV et al. Journal of the International AIDS Society 2015, 18:19304

http://www.jiasociety.org/index.php/jias/article/view/19304 | http://dx.doi.org/10.7448/1AS.18.1.19304

References

1. Joint United Nations Programme on HIV/AIDS. UNAIDS World AIDS Day
Report 2011. Geneva, Switzerland: Joint United Nations Programme on HIV/
AIDS; 2011.

2. Strathdee SA, Magis-Rodriguez C, Mays VM, lJimenez R, Patterson TL.
The emerging HIV epidemic on the Mexico-US border: an international case
study characterizing the role of epidemiology in surveillance and response. Ann
Epidemiol. 2012;22(6):426—38.

3. Van Griensven F, de Lind van Wijngaarden JW, Baral S, Grulich A. The global
epidemic of HIV infection among men who have sex with men. Curr Opin HIV
AIDS. 2009;4(4):300—7.

4. Kerr LRFS, Mota RS, Kendall C, Pinho Ade A, Mello MB, Guimaraes MDC,
et al. HIV among MSM in a large middle-income country. AIDS. 2013;27(3):
427-35.

5. World Health Organization. Epidemiological fact sheet on HIV and AIDS.
Geneva, Switzerland: WHO; 2009.

6. CENSIDA. Casos acumulados de sida, por afio de diagndstico y notificacion
[Internet]. 2011 [cited 2011 Mar 31]. Available from: http://www.censida.
salud.gob.mx/descargas/2011/casos_acumulados_marzo2011.pdf

7. Bautista-Arredondo S, Colchero MA, Romero M, Conde-Glez CJ, 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(9):e72616.

8. BTS, RITA. Border crossing/entry data: time series analysis. Washington, DC:
Bureau of Transportation Statistics; 2011.

9. Magis-Rodriguez C, Brouwer KC, Morales S, Gayet C, Lozada R, Ortiz-
Mondragon R, et al. HIV prevalence and correlates of receptive needle sharing
among injection drug users in the Mexican-US border city of Tijuana. J
Psychoactive Drugs. 2005;37(3):333-9.

10. Brouwer KC, Strathdee SA, Magis-Rodriguez C, Bravo-Garcia E, Gayet C,
Patterson TL, et al. Estimated numbers of men and women infected with HIV/
AIDS in Tijuana, Mexico. J Urban Health. 2006;83(2):299—-307.

11. Patterson TL, Goldenberg S, Gallardo M, Lozada R, Semple SJ, Orozovich P,
et al. Correlates of HIV, sexually transmitted infections, and associated high-risk
behaviors among male clients of female sex workers in Tijuana, Mexico. AIDS.
2009;23(13):1765-71.

12. Guerefa-Burguefio F, Benenson AS, SepUlveda-Amor J. HIV-1 prevalence in
selected Tijuana sub-populations. Am J Public Health. 1991;81(5):623—5.

13. Rajasingham R, Mimiaga MJ, White JM, Pinkston MM, Baden RP, Mitty JA.
A systematic review of behavioral and treatment outcome studies among HIV-
infected men who have sex with men who abuse crystal methamphetamine.
AIDS Patient Care STDS. 2012;26(1):36—52.

14. Pyun T, Santos G-M, Arreola S, Do T, Hebert P, Beck J, et al. Internalized
homophobia and reduced HIV testing among men who have sex with men in
China. Asia Pac J Public Health. 2014;26(2):118-25.

15. Foggia M, Gentile |, Bonadies G, Buonomo AR, Minei G, Borrelli F, et al.
A retrospective study on HIV and syphilis. Infez Med. 2014;22(1):26—30.

16. Brouwer KC, Case P, Ramos R, Magis-Rodriguez C, Bucardo J, Patterson TL,
et al. Trends in production, trafficking, and consumption of methamphetamine
and cocaine in Mexico. Subst Use Misuse. 2006;41(5):707—-27.

17. Strathdee SA, Case P, Lozada R, Mantsios AR, Alvelais J, Pu M, et al.
The color of meth: is it related to adverse health outcomes? An exploratory
study in Tijuana, Mexico. Am J Addict. 2008;17(2):111-5.

18. Moyer LB, Brouwer KC, Brodine SK, Ramos R, Lozada R, Cruz MF, et al.
Barriers and missed opportunities to HIV testing among injection drug users in
two Mexico — US border cities. Drug Alcohol Rev. 2008;27(1):39-45.

19. Rusch MLA, Brouwer KC, Lozada R, Strathdee SA, Magis-Rodriguez C,
Patterson TL. Distribution of sexually transmitted diseases and risk factors by
work locations among female sex workers in Tijuana, Mexico. Sex Transm Dis.
2010;37(10):608—14.

20. Heckathorn DD. Respondent-driven sampling: a new approach to the study
of hidden populations. Soc Probl. 1997;44:174—-99.

21. Cruz-Palacios C, Ramos-Alamillo U, Gonzales-Rodriguez A. Guia de pre-
vencion, diagnostitico ytratamiento de las ITS. Mexico, DF: Fundacion
Mexicana para la Salud; 2011.

22. Saunders JB, Aasland OG, Babor TF, de la Fuente JR, Grant M.
Development of the Alcohol Use Disorders Identification Test (AUDIT): WHO
Collaborative Project on Early Detection of Persons with Harmful Alcohol
Consumption — Il. Addiction. 1993;88(6):791-804.

23. Conigrave KM, Hall WD, Saunders JB. The AUDIT questionnaire: choosing
a cut-off score. Addiction. 1995;90(10):1349-56.

24. Barron-Limon S, Semple SJ, Strathdee SA, Lozada R, Vargas-Ojeda A,
Patterson TL. Correlates of unprotected anal sex among men who have sex
with men in Tijuana, Mexico. BMC Public Health. 2012;12:433.

25. Volz E, Wejnert C, Cameron C, Spiller M, Barash V, Dagani I. Respondent-
Driven Sampling Analysis Tool (RDSAT) Version 7.1. Ithaca, NY: Cornell
University; 2012.

26. White RG, Lansky A, Goel S, Wilson D, Hladik W, Hakim A, et al. Respondent
driven sampling — where we are and where should we be going? Sex Transm
Infect. 2012;88(6):397-9.

27. Spiller M. Regression modeling of data collected using respondent-
driven sampling. San Francisco, CA: American Sociological Association Annual
Meeting; 2009.

28. Jacobson JO, Sanchez-Gomez A, Montoya O, Soria E, Tarupi W, Chiriboga
Urquizo M, et al. A continuing HIV epidemic and differential patterns of HIV-STI
risk among MSM in Quito, Ecuador: an urgent need to scale up HIV testing and
prevention. AIDS Behav. 2014;18(1):88—-98.

29. Ruiz JD, Facer M, Ritieni A, Sheppard H, Lopez Y, Hart S, et al. HIV
prevalence and risk behaviors among young latino MSM in San Diego,
California and Tijuana, Mexico. The XIV International AIDS Conference; Geneva:
International AIDS Society; 2002. Available from: http://www.iasociety.org/
Default.aspx?pageld=11&abstractld=3981

30. Ostrow DG, Plankey MW, Cox C, Li X, Shoptaw S, Jacobson LP, et al. Specific
sex-drug combinations contribute to the majority of recent HIV seroconver-
sions among MSM in the MACS. J Acquir Immune Defic Syndr. 2009;51(3):
349-55.

31. Plankey MW, Ostrow DG, Stall R, Cox C, Li X, Peck JA, et al. The relationship
between methamphetamine and popper use and risk of HIV seroconversion in
the multicenter AIDS cohort study. J Acquir Immune Defic Syndr. 2007;45(1):
85-92.

32. Salganik MJ. Variance estimation, design effects, and sample size calcu-
lations for respondent-driven sampling. J Urban Health. 2006;83(Suppl 6):
98-112.

33. Ye S, Yin L, Amico R, Simoni J, Vermund S, Ruan Y, et al. Efficacy of peer-led
interventions to reduce unprotected anal intercourse among men who have
sex with men: a meta-analysis. PLoS One. 2014;9(3):e90788.

34. Lee NK, Rawson RA. A systematic review of cognitive and behavioural
therapies for methamphetamine dependence. Drug Alcohol Rev. 2008;27(3):
309-17.

35. Mausbach BT, Semple SJ, Strathdee SA, Zians J, Patterson TL. Efficacy of
a behavioral intervention for increasing safer sex behaviors in HIV-negative,
heterosexual methamphetamine users: results from the Fast-Lane Study. Ann
Behav Med. 2007;34(3):263—74.

36. Reback CJ, Shoptaw S. Development of an evidence-based, gay-specific
cognitive behavioral therapy intervention for methamphetamine-abusing gay
and bisexual men. Addict Behav. 2014;39(8):1286—-91.

37. Reback CJ, Grant DL, Fletcher JB, Branson CM, Shoptaw S, Bowers JR, et al.
Text messaging reduces HIV risk behaviors among methamphetamine-using
men who have sex with men. AIDS Behav. 2012;16(7):1993—2002.


http://www.censida.salud.gob.mx/descargas/2011/casos_acumulados_marzo2011.pdf
http://www.censida.salud.gob.mx/descargas/2011/casos_acumulados_marzo2011.pdf
http://www.iasociety.org/Default.aspx?pageId=11&abstractId=3981
http://www.iasociety.org/Default.aspx?pageId=11&abstractId=3981
http://www.jiasociety.org/index.php/jias/article/view/19304
http://dx.doi.org/10.7448/IAS.18.1.19304

