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Abstract

Characterization of HIV risk factors among transwomen and men who have sex with men
(MSM) should be assessed separately and independently. However, due to several con-
straints, these populations continue to be conflated in clinical research and data. There are
limited datasets globally powered to make such comparisons. The study aimed to use one
of the largest surveys of transwomen and MSM in Latin America to determine differences in
HIV risk and related correlates between the two populations. Secondary data analysis was
completed using a cross-sectional biobehavioral survey of 4413 MSM and 714 transwomen
living in Peru. Chi Square analysis of selected HIV correlates was conducted to examine dif-
ferences between transwomen and MSM. Additionally, stratified binary logistic regression
was used to split data for further comparative analyses of correlates associated with trans-
women and MSM separately. HIV prevalence among transwomen was two-fold greater
than among MSM (14.9% vs. 7.0%, p<0.001). Transwomen had a higher prevalence of
most HIV risk factors assessed, including presence of alcohol dependence (16.4% vs.
19.0%; p < .001) and drug use in the past 3 months (17.0% vs. 14.9%). MSM were more
likely to use marijuana (68.0% vs. 50.0%, p <.001), and transwomen were more likely to
engage in inhaled cocaine use (70.0% vs. 51.1%, p <.001). The regression exposed differ-
ences in correlates driving sub-epidemics in transwomen vs. MSM, with a trend of sub-
stance use increasing HIV risk for transwomen only. Transwomen were more likely to be
HIV-infected and had different risk factors from MSM. Targeted prevention strategies are
needed for transwomen that are at highest risk. Additionally, further research is needed to
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determine if these observations in Peru regarding substance use patterns and the role of
substance use in HIV risk relate to other trans populations globally.

Introduction

Men who have sex with men (MSM) and transwomen in Peru bear a disproportionate burden
of human immunodeficiency virus (HIV) infection [1, 2]. In 2016, the HIV seroprevalence
among Peruvian MSM and transwomen in Lima was >10% and >20%, respectively, com-
pared to the general Peruvian population prevalence of <1” [3]. Similar to other Latin Ameri-
can countries, MSM and transwomen in Peru are socially and medically vulnerable
communities, subject to discrimination, social exclusion and insufficient access to preventative
and long-term care, partly because of cultural and sexual biases that are pervasive against
same-sex relations in the wider Peruvian society [4]. Additionally, MSM and transwomen are
prone to engage in high-risk sexual behaviors, such as transactional or survival sex work and
substance use [2].

While acknowledging these common characteristics among MSM and transwomen, the
scope of the problem and risk are not equal for both groups, and transwomen are at greater
risk for HIV transmission [2, 3, 5]. A combination of social, biological, and structural factors
contribute to increased HIV vulnerability in transwomen. Deeply rooted stigma and discrimi-
nation in gender expression and gender identity can result in physical and psychological harm
towards trans populations that can drive these individuals towards unhealthy coping mecha-
nisms such as substance use [6]. The lack of a legal identity status for transwomen also limits
economic opportunities for these individuals, forcing them to pursue illegal and socially stig-
matizing economic activities such as sex work, which could lead to increased risky sexual
behaviors and subsequent HIV exposure [7]. Furthermore, transwomen have been historically
neglected in HIV research studies compared to MSM, contributing to the lack of preventative
and treatment resources in these communities [8]. Overall, these evidenced factors and more
create increased HIV and substance use rates in transwomen populations compared to MSM
and the general population.

Evidence of an enhanced disparity between MSM and transwomen can help guide policy or
interventional studies that address the specific needs of transwomen. Due to limited resources
and competing research priorities, or conflation for convenience, research endeavors often
address these groups simultaneously [9-11]. The purpose of this study was to further examine
differences in these two groups from Pert’s largest biobehavioral surveillance study on corre-
lates and sexual risk behavior among MSM and transwomen and to compare characteristics
between them to justify the separation of these groups for singular and independent research
efforts.

Methods
Study design and data collection

Between May and October 2011, 5,575 Peruvian MSM and transwomen were recruited using
modified snowball methods and peer-educator outreach in previously mapped venues fre-
quented by MSM and transwomen in Lima and four other cities: Ica, Piura, Iquitos, and
Pucallpa. Extensive details about recruitment and study procedures have been previously
described [1, 2]. Eligibility included individuals 18 years of age or older, being genetically
male, and self-reporting at least one male sexual partner in the previous 12 months. The two-
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step question was used to classify individuals as either transgender or MSM [12]. Of the 5,575
MSM and transwomen recruited, 5,148 completed all study procedures and were eligible for
analysis. Of these, 21 did not complete the sexual or gender identity questions regarding gen-
der identification and were thus excluded from the analysis, resulting in a final analytic sample
of 5,127.

Ethics statement

The research project was approved by the Institutional Review Boards of IMPACTA Pert and
Yale University. After establishing eligibility, participants underwent informed written consent
procedures. Activities sequentially included pre-test HIV counseling, phlebotomy and urine
testing, a computer self-assisted self-interview (CASI) for data collection, and post-test
counseling and review of test results. Those testing positive for HIV or sexually transmitted
infections (STIs) were treated according to Peruvian national guidelines.

Variables

For analysis, participants’ ages were dichotomized as 25 years and younger or older than 25,
based on median age. Residence was stratified as living within or outside of Lima. High-risk
sexual behaviors associated with HIV infection were decided a priori using the Alaska sexual
risk criteria [12] for behaviors during the previous 6 months: 1) having an STT; 2) self-identifi-
cation as a commercial sex worker; 3) no condom use during last anal intercourse; 4) anal
intercourse with more than 5 partners; and 5) being a sexual partner of an HIV-infected male.

Sexual identity was based on whether participants self-identified as being MSM or a trans-
woman. Identification of transwomen was confirmed through a two-step question asking
about gender assigned at birth and current self-identified gender [13]. Commercial or transac-
tional sex work (CSW) was defined as having exchanged sex for money, drugs or rent in the
past 6 months. Standard Determine (Third Generation) rapid enzyme-linked immunosorbent
assay (ELISA) HIV testing provided preliminary positive HIV test results that were confirmed
with Western Blot testing. Rapid plasma reagin (RPR) was used to detect the presence of syphi-
lis and confirmed through microhemaglutination assay for Treponema pallidum antibodies
(MHA-TP). Acute syphilis was based on having an RPR titer >1:16; this correlates with >90%
likelihood of having an active infection [4]. In addition to these two biomarkers to test for
presence of HIV and syphilis, participants also reported any other STI diagnosis within the
past 6 months. Additionally, we asked about the diagnosis of syphilis or any other STT in the
past 12 months.

Alcohol use disorders (AUD) were assessed using the alcohol use disorders identification
test (AUDIT), dichotomized by 8 or higher for hazardous use and 20 or higher for alcohol
dependency [14]. The AUDIT has adequate reliability and validity, and its sensitivity and spec-
ificity are comparable to those of other screening measures [15]. Drug use was self-reported in
the past 3 months and included any use of marijuana, ingested cocaine (often referred to as
“pasta” in Pert1) or inhaled/powdered cocaine, amphetamines, poppers, or ecstasy.

Analysis and statistical reporting

Statistical analysis compared HIV/STI prevalence, self-reported sexual risk behavior, and
demographic characteristics between MSM and transwomen. All variables were binary or cate-
gorical, and categorical variables were ultimately dichotomized. Variables were first analyzed
using %*, and p-values<0.05 were considered significant. The data met the assumptions for
logistic regression using SPSS: 1. The dependent variables were dichotomous 2. The indepen-
dent variables were also dichotomous and, 3. There was independence of observations among
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the sample. Multiple logistic regression was conducted separately comparing the correlates of
HIV infection among MSM and transwomen using an alpha level <.05. Parsimonious models
where significant correlates on bivariate analysis at p<0.05 were included in the final model.
Backward and forward elimination models were also conducted. Among the variables
included in the final model, there were outliers among those who had “more than five part-
ners”. This variable was meant to help determine HIV risk. Therefore, after quartiles were
observed, the variable was dichotomized as more than five and less than five to indicate that
those less than five had lower risk. Outliers on the lower end of the spectrum (<1 partner)
were still included in the analysis because it was an accurate representation of risk, and con-
versely, outliers on the higher end of the variable (> 10 partners) accurately reflected higher
risk. Goodness-of-fit was determined using the Akaike Information Criterion, which was used
to select the best fit model. Statistical Package for the Social Sciences (SPSS) 28 software was
used for all analyses [16].

Results

Of the 5,127 participants, 714 (13.9%) self-reported as transwomen (S1 Data). Table 1 shows
comparisons of different characteristics and HIV-associated risk factors between MSM and
transwomen, and Tables 2 and 3 reflect the group differences for these factors. HIV prevalence
was significantly two-fold higher among transwomen compared to MSM (14.7% vs. 7.0%, p <
.001) and for syphilis and acute syphilis (27.0% vs. 12.3%, p < .001; 10.8% vs. 4.2%, p < .001).
In addition to the biomarkers, transwomen also had a higher self-report of syphilis or an STI
in the past 12 months (13.0% vs. 6.3%, p < .001; 29.3% vs. 24.4%, p = .04).

Compared to MSM, transwomen were significantly more likely to have more than five sex-
ual partners (61.0% vs. 40.9%, p < .001) and engage in commercial sex work (57.6% vs. 29.7%,
< .001). However, more MSM reported engaging in unprotected sex in the last sexual encoun-
ter (47.9% vs. 36.9%, p < .001) and having an HIV infected sexual partner (10.2% vs. 5.1%,

p < .001).

Compared to MSM, more transwomen met criteria for alcohol dependence (19.0% vs.
16.4%, p = .06). Differences in overall illicit/illegal drug use between transwomen and MSM
were not significant (17.0% vs. 14.9%, p = .15). However, further analysis by illegal drug type

Table 1. Demographics, risk factors, and STI/HIV prevalence by sexual identity: Transwomen versus men who
have sex with men (N = 5,127).

Variable Men who have sex with men (n = 4413) Transwomen (n = 714)
Over age 25 54.3% 60.5%
Lima residence 52.1% 62.6%
CSW 29.7% 57.6%
More than 5 partners 40.9% 61.0%
HIV+ partner 10.2% 5.1%
No condom use 47.9% 36.9%
Mlicit Drug Use 17.0% 14.9%
Any AUD 62.2% 69.8%
Alcohol Dependence 16.4% 19.0%
STD in past 12 mths 24.4% 29.3%
Syphilis in past 12 mths 6.3% 13.0%
HIV positive 7.0% 14.7%
Syphilis positive 12.3% 27.0%
Acute syphilis 4.2% 10.8%

https://doi.org/10.1371/journal.pgph.0001464.t001
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Table 2. Specific independent risk factor differences for HIV among transwomen and men who have sex with men (N = 5,127).

Variable Men who have sex with men (n = 4413) Transwomen (n = 714)

AOR 95% CI i p-value AOR 95%CI 8 p-value
Over age 25 1.25 .97-1.61 3.49 0.08 1.13 .70-1.80 3.09 0.62
Lima residence 2.86 2.16-3.78 17.46 <.001 3.27 1.81-5.91 26.31 <.001
Acute syphilis 2.6 1.63-4.15 13.46 <.001 1.81 .88-3.73 6.22 0.10
Syphilis positive 2.3 1.60-3.31 9.97 <.001 1.4 .78-2.52 4.05 0.26
Any STI past 12 mths 2.02 1.50-2.71 7.53 <.001 0.96 51-1.82 2.61 0.90
Drugs in past 3 mths 0.49 32-.76 1.63 <.001 1.65 .94-2.87 5.21 0.08
Alcohol Dependent 1.21 .84-1.76 3.35 0.30 1.69 .94-3.03 5.41 0.07

https:/doi.org/10.1371/journal.pgph.0001464.t002

Table 3. Correlations between all HIV risk factor differences among transwomen and men who have sex with men (N = 5,127).

revealed there were significant differences in the two dominant drugs—inhaled cocaine and
marijuana, as illustrated in Fig 1. MSM were more likely to use marijuana (68.0% vs. 50.0%,

p < .001), and transwomen were more likely to engage in inhaled cocaine use (70.0% vs.
51.1%, p < .001). Additionally, bivariate associations were conducted for each drug against the

MSM Variable n 1 2 3 4 5 6 7 8 9 10 11 12 13
1. Over age 25 4413 — ‘
2. Lima residence 4413 b —
3. Partner with HIV 446 b b —
4. Any AUD 3905 0.02 b b —
5. Alcohol Dependent 3905 0.01 b b 0.70 —
6. Living with HIV 4413 0.04 b b -0.05 -0.03 —
7. Syphilis positive 4413 0.14 b b 0.00 -0.03 0.18 —
8. Acute syphilis 4394 0.01 b b 0.00 -0.02 0.19 0.58 —
9. Commercial sex work 4411 -0.09 b b 0.20 0.16 0.02 0.02 0.04 —
10. Drugs past 3 months 4403 -0.02 b b 0.27 0.17 -0.05 -0.04 -0.02 0.20 —
11. > 5 sex partners 3961 0.02 b b 0.17 0.13 0.04 0.07 0.05 0.26 0.13 —
12. Sexual risk 4413 0.01 b b 0.15 0.10 0.03 0.05 0.02 0.13 0.07 0.19 —
13. Syphilis 12 months 4413 0.05 b b 0.04 0.02 0.05 0.25 0.08 0.03 -0.02 0.05 0.09 —
Transwomen Variable n 1 2 3 4 5 6 7 8 9 10 11 12 13
1. Over age 25 714 —
2. Lima residence 714 b —
3. Partner with HIV 85 b b —
4. Any AUD 648 -0.02 b b —
5. Alcohol Dependent 648 -0.02 b b 0.69 —
6. Living with HIV 714 0.05 b b -0.01 -0.03 —
7. Syphilis positive 714 0.17 b b 0.04 -0.05 0.17 —
8. Acute syphilis 706 0.02 b b 0.02 -0.01 0.16 0.58 —
9. Commercial sex work 714 0.07 b b 0.17 0.11 0.06 0.09 0.09 —
10. Drugs past 3 months 711 -0.06 b b 0.29 0.18 0.12 0.09 0.13 0.15 —
11. > 5 sex partners 671 -0.10 b b 0.17 0.17 0.00 0.09 0.04 0.28 0.05 —
12. Sexual risk 714 0.03 b b 0.21 0.16 0.01 0.11 0.12 0.14 0.14 0.19 -
13. Syphilis 12 months 714 0.07 b b 0.02 -0.01 0.04 0.24 0.20 0.06 0.03 0.09 0.15 —
Note: Bolded values are significant at p< .05
b: Correlations not completed because values are constant
https://doi.org/10.1371/journal.pgph.0001464.t003
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Fig 1. Illegal drug use by transwomen versus men who have sex with men (N = 5,127).

https://doi.org/10.1371/journal.pgph.0001464.9g001

Alaska criteria sexual risk to determine associations between independent drugs and HIV risk.
Except for cocaine and ecstasy, none were significantly associated. Among men who have sex
with men, cocaine and ecstasy were significantly associated with HIV risk (p < .05), while only
cocaine use was significant in the transwomen group (p < .05).

For associations between HIV correlates and a positive HIV status, with the exception of
alcohol dependence, the selected risk factors were all found to be significantly associated with
MSM as depicted in Table 2. For transwomen, none of the correlates were statistically signifi-
cantly associated at alpha <.05. However, at alpha <.10, living in Lima (OR = 3.27, p < .001),
having acute syphilis (aOR = 1.81, p = .10), engaging in illicit/illegal drug use in the past three
months (aOR = 1.65, p = .08), and being alcohol dependent (aOR = 1.69, p = .07) increased the
likelihood of a positive HIV status for the study participant. Finally, being over the age of 25
was not significantly associated with HIV infection for transwomen, whereas in the MSM
cohort, being over the age of 25 was associated with an increased risk of HIV infection.

Discussion

In this study, drug use in the past three months was statistically associated with HIV in both
MSM and transwomen. Interestingly, this had a significantly protective effect against HIV
seropositivity for MSM. This risk factor also seemed to increase HIV risk in transwomen,
albeit non-significantly at the designated alpha level (Table 2). In-depth analysis was per-
formed for drug use, and there were differences in the drug type usage-MSM had more mari-
juana use, while transwomen had higher rates for inhaled or snorted cocaine (Fig 1). Upon
further exploration of the literature, marijuana, which in this study is more frequently used
among MSM compared to transwomen, might be commonly used in a recreational capacity in
MSM populations. However, cocaine use among transwomen may be used more often as a
coping mechanism compared to MSM during transactional sexual encounters [17, 18]. Theo-
retically, both scenarios of recreational marijuana use or cocaine during survival sex can
increase sexual risk behavior and HIV risk [12, 17, 18]. However, in this study, perhaps drug
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use, more specifically cocaine use, increases risk among transwomen because of greater expo-
sure to and frequency of illicit/illegal poly substance drug use.

The study findings also demonstrate transwomen living in Pert have a higher HIV/STI
prevalence and engaged in more high-risk behavior than MSM (Table 1). HIV prevalence
among transwomen was more than double that of MSM, which is consistent with other
research that identifies transwomen as a higher risk group [19]. MSM were more likely to
report having sex with an HIV-infected partner in the past three months than transwomen.
However, transwomen also reported more commercial sex work and engaging in sexual activi-
ties with more than five partners. If transwomen engage in more commercial sex work and the
HIV status of their sexual partner is not necessarily known, sexual acts with an HIV positive
partner may be underreported among transwomen. In this population, little is known about
the demography and health status of sex worker clients’; however, among those who engage in
sex work, unprotected sexual acts with regular or non-paying clients are commonly reported
[20-23], and these unprotected sexual acts with regular clients can contribute to the spread of
HIV/STIs.

HIV infection being associated with syphilis and older MSM is consistent with a previous
similar study among Peruvian MSM [24]. However, there are two differences between this
study and the other study. First, age or being older than 25 does not seem to be related to HIV
status for transwomen in the present study. Additionally, in this study, testing positive for
syphilis was not associated with HIV infection among transwomen, despite syphilis prevalence
being more than double among transwomen than MSM. Only acute syphilis or early infection,
which was also more prevalent among transwomen, was associated with an HIV seropositive
status. However, the lack of association between a non-reactive syphilis screening test and
HIV seropositivity may be related to lack of power in the smaller sample size of the trans-
women cohort.

The impact of having syphilis or co-infection with syphilis and HIV is problematic because
syphilis can lead to a higher likelihood of HIV transmission, while being co-infected can accel-
erate progression of HIV illness [25]. Therefore, this area deserves more investigation into pos-
sible confounders or moderators, such as access to care or other structural issues [6], that
impact the relationship between these two variables. A more stable statistical model should be
used to confirm this relationship, especially now when there has been a further increase of
syphilis rates in Pert and globally [26].

In this study, transwomen were also more likely to have an alcohol use disorder. Alcohol
use and sex under the influence, which are known correlates for HIV transmission [12], are
reportedly more prevalent among transwomen than MSM living in Pert [27]. Furthermore,
alcohol dependence is an area of concern for transwomen, as more transwomen were identi-
fied as being alcohol dependent in this study, and alcohol dependence was trending as being
linked with positive HIV infection, which was not the case for MSM in the sample.

There were several limitations to this study. The method of recruitment, modified snowball
sampling, may have introduced some bias; however, it is considered the most useful method to
sample hard-to-reach populations such as MSM and transwomen [28]. It should be noted that
the sample may not be representative of the target population as compared to a typical random
sample. The study was cross-sectional, which did not allow for a temporal assessment of cau-
sality. Recall bias may have also been an issue for some of the self-reported variables. With
transwomen having one sixth of the MSM sample size and having a less than 15% HIV preva-
lence, the power may not have been adequate in the logistic regression analysis to clearly iden-
tify correlates associated with HIV-infection among transwomen. Although there were
biomarkers for HIV and syphilis, self-report was used to capture data on other STIs and alco-
hol use, which could have led to some level of underreporting and underestimations.
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Conclusion

By using one of the largest samples of surveillance data among Peruvian MSM and trans-
women, this study is one of few existing studies that examines differences in risk factors
between MSM and transwomen. Our study provides evidence for the need of expanded and
unique research efforts targeted towards transwomen in the Andean region and all South
America. These results may also be replicated on a global scale. Treating these two groups as
the same demographic may ultimately result in disappointing outcomes for primary preven-
tion programs aimed at curbing HIV incidence among transwomen and ultimately a misappli-
cation of valuable public health resources.

Both MSM and transwomen living in Pert engage in high-risk sexual behaviors, placing
them at increased risk for HIV/STT transmission. However, transwomen have a formidable
disadvantage between the two groups. Compared to MSM, transwomen engage in more high-
risk behaviors such as substance and alcohol use, commercial or transactional sex-work, sex
with multiple partners, and unprotected sex. Emphasis should be placed on this group as a
most at-risk population (MARP) [27, 29] in Perti and globally.

Additionally, substance use, in particular alcohol dependence and inhaled cocaine use, may
have an association with high-risk sexual behavior among transwomen, and this relationship
should be explored further. Emerging research [5, 6] continues to reinforce the importance of
these types of studies, as they are meaningful for developing a comprehensive body of litera-
ture on this subject and providing tools for HIV researchers working with transwomen.

Supporting information

S1 Data. Document contains the raw data that was analyzed in the present study.
(XLSX)
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