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Background: In the context of increasing syphilis rates, particularly
among Black men who have sex men (MSM), the objectives were to deter-
mine the associations between methamphetamine (meth) use and syphilis
and HIV positivity, and to identify sex partner meeting venues as potential
intervention access points among Black MSM in a mid-Atlantic US city.
Methods: This study is an ongoing longitudinal cohort study. Participants
were recruited from clinical and nonclinical settings and included sexually
active MSM aged 18 to 45 years. The baseline visit included a behavioral
survey and testing for syphilis, HIV, gonorrhea, and chlamydia. Logistic re-
gression analyses were used for hypothesis testing.

Results: Among 359 MSM completing baseline, 74.4% (268) Black
MSM were included; 31% (84) were aged 24 to 29 years, 43.7% (117) re-
ported unprotected anal intercourse at last sex, and 15.3% (41) reported
meth use in the past 3 months. Sixteen percent (43) had syphilis, 46.6%
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(125) were living with HIV, and 19.0% (51) had gonorrhea and/or chla-
mydia. Meth use was associated with sexual and drug risk behaviors and
HIV, but not syphilis. In adjusted analyses, meth use increased the odds
of HIV positivity by 6.43 (95% confidence interval, 2.30—17.98) and syph-
ilis positivity by 2.57 (95% confidence interval, 1.23-5.37). Four online
sex partner meeting venues were associated with meth use and HIV,
whereas syphilis was associated with one.

Conclusions: Among Black MSM, meth use and syphilis positivity were
associated with more than 6-fold and almost 3-fold increased adjusted odds
of HIV positivity, respectively. Four specific sex partner meeting venues
may be important access points for HIV/sexually transmitted infection
and substance use prevention.

S yphilis rates have been rising in many urban settings globally
and specifically among gay and bisexual men (men who have
sex men, or MSM). Overall, more than 260,000 confirmed syph-
ilis cases were reported from 30 European countries between 2007
and 2017." In 2017, notification rates reached an all-time high in
Europe with more than 33,000 reported cases of syphilis.! Men
who have sex with men in Europe account for an increasing pro-
portion of syphilis cases.! In the United States, from 2017 to
2018, there were more than 115,000 syphilis cases, and the number
of primary and secondary (P&S) syphilis cases increased by 14% to
more than 35,000 cases, which represented the highest number re-
ported since 1991.2 Nearly 86% (30,034) of all P&S syphilis cases
in 2018 were among men, and MSM accounted for 54% (18,760) of
all syphilis cases. Estimates suggest that in the United States about
50% of MSM infected with syphilis are also living with HIV, sug-
gesting a syndemic. Although data suggest that multiple factors
may be contributing to the syphilis epidemic among MSM, a hand-
ful of studies suggest that drug use and specifically stimulant use,
such as methamphetamine (meth) use, in combination with sex
may be a significant contributing factor.>

Methamphetamine is the most commonly used stimulant
drug in the world.* Meth is a synthetic, potent, and highly addic-
tive stimulant, which can be injected, snorted, or smoked. It is also
commonly known as blue, ice, T, Tina, and crystal, and is a white,
odorless, bitter-tasting crystalline powder that easily dissolves in
water or alcohol.’ Data from the National Survey on Drug Use
and Health in 2017 found that approximately 5.4% of the US pop-
ulation (>14.7 million people) had tried meth at least once and that
1.6 million people had used meth in the past year.>® Since 2011,
meth use has increased in some urban areas including, for exam-
ple, a doubling (4% to 9%) of meth use documented among
MSM in New York City’ and similar increases among MSM in
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San Diego.® Higher rates of stimulant use have been identified
among Black MSM; between 2 studies, one found that 1 in 5
young Black MSM in 2 large cities in Texas reported stimulant
use in the past 2 months® (Carrico et al.), and the other showed that
1 in 3 Black MSM in Massachusetts used stimulants (crack, co-
caine, ﬁ)nd/or crystal meth) during sex at least monthly (Mimiaga
et al.).

Among MSM, drug use and meth use specifically have
been consistently found to be associated with increased sexual risk
behaviors and an increased likelihood of sexually transmitted in-
fections (STIs), including HIV infection.'®® In a study among
1683 sexually active MSM recruited online from the United
States and Canada, meth use was significantly associated with un-
protected anal intercourse (UAI).'” Meth use has also been associ-
ated with use of other “party” drugs and chemsex.?*2* In one
study among Australian MSM, participants who reported regular
(vs. less frequent) meth use were more likely to have used -
hydroxybutyrate (or GHB), party drugs for sex, and injected drugs
in the previous 6 months.>® Notably, there has been a dearth of
studies examining meth use specifically among Black MSM.'°

Emerging work suggests that dating apps may facilitate
drug use among MSM, creating a platform for interconnected drug
and sexual networks. Among a sample of predominately White
and Latino MSM who were dating app users, 48% reported using
drugs or alcohol during sex.?* The use of identifying terms in dat-
ing app profiles facilitates the identification of and connection
with others who are using and seeking drug use during sex. Indi-
viduals indicate meth use and more generally chemsex in their per-
sonal dating app profiles by, for example, using the term “ParTy
and Play (PnP),” with the capital T denoting T/Tina (meth use),
or integrating capital T's or crystal emojis elsewhere in their pro-
files.?>?° Furthermore, the use of online venues to meet sex partners
has increased over time among MSM, and associations between
higher meth use and specific online venues (e.g., Adam4Adam
and Manhunt) have been reported.>”-?

In the context of increasing syphilis rates and the limited
number of studies conducted among Black MSM, the objectives
of these analyses were to determine the association between meth
use, syphilis, and HIV positivity, and to identify sex partner meet-
ing venues as potential intervention access points among Black
MSM in one mid-Atlantic US city without documentation of these
associations. Black MSM were the specific population of focus in
this study because of high rates of syphilis and HIV in this popu-
lation and severe long-standing racial disparities in STIs and HIV
in this setting.

METHODS

Overview

The data for this study are from the Understanding Sexual
Health in Networks (USHINE) study, an ongoing prospective co-
hort study conducted by the Johns Hopkins Center for Child and
Community Health Research in collaboration with the Baltimore
City Health Department and the Centers for Disease Control and
Prevention. The overall goal of the USHINE study is to understand
the network epidemiology of syphilis among MSM to identify
ways to alter and strengthen local health department practices re-
garding the syphilis prevention-care continuum. As a part of the
study, there is an active Community Advisory Board (CAB) com-
prising 5 to 7 males who identify as Black MSM and are local city
residents; results of these analyses were shared with the CAB in-
formally to contextualize the findings. This study was approved
by the Johns Hopkins School of Medicine institutional review board.
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Setting

Baltimore City, Maryland, ranks among US cities with the
highest incidence of syphilis among MSM. In 2018, the P&S
syphilis rate in Baltimore City was 4.2-fold higher than the na-
tional rate (45.3 vs. 10.8 per 100,000)*° and 60.6% (348) of all re-
ported early syphilis cases (P&S and early latent) were among
MSM, among whom 81.9% (285) were Black MSM (Baltimore
City Health Department Epidemiologist, personal communica-
tion, January 27, 2021).

Study Population

Participants were recruited from 2 health department sexual
health clinics, a federally qualified health center, a community-
based LGBTQ+ organization, community engagement events, and
respondent-driven sampling. Respondent-driven sampling is a
peer referral method used commonly when recruiting harder to
reach populations such as MSM.*® Individuals were eligible to
participate if they reported male sex at birth, current male gender,
age 18 to 45 years, sex with a man in the past 6 months, residence
in Baltimore City, and that they were willing and able to give in-
formed consent for the study. Data for this analysis included base-
line data from participants enrolled from July 20, 2018, to
February 28, 2020. The baseline visit included testing for syphilis,
HIV, gonorrhea, and chlamydia, as well as an audio-computer self-
assisted interview behavioral survey and a social network inter-
view of recent sex partners.

Measures

The primary exposure was meth use, ascertained by 2 ques-
tions: “In the past three months, which of the following drugs did
you use?” and “Have you used any of the following before or dur-
ing sex in the past three months?”” Methamphetamines (e.g., crys-
tal, Tina, meth, and speed) was listed as one option, and the
participant was coded as a meth user or nonuser in the past 3
months depending on their responses. The primary outcomes were
(1) syphilis positivity defined as a reactive rapid plasma reagin ti-
ter followed by a reactive treponemal test and to better reflect ac-
tive infection, a rapid plasma reagin titer cutoff of greater than or
equal to 1:8 was used, and (2) HIV positivity defined as a positive
HIV rapid test result with enzyme-linked immunosorbent assay
confirmation at any study visit and/or medical record documenta-
tion of a prior positive HIV diagnosis. Information about sex part-
ner meeting venues was ascertained by 2 questions: “In the past
three months, which physical places like a bar or club did you meet
sex partners?” and “In the past three months, which online places
did you meet sex partners?”” Other variables of interest included
self-identified race, age, education, employment status, UAI at last
sex, number of sex partners in the past 3 months, anonymous sex
in the past 3 months, injection and noninjection drug use, any
nonmeth party drug (ecstasy, E, Molly, MDMA, GHB, Special
K), and chlamydia and/or gonorrhea positivity at any anatomical
site, determined by a nucleic acid amplification test.

Statistical Analysis

Summary statistics were generated, and % tests were con-
ducted to test for significant associations between the primary
exposure—meth use, participant characteristics (i.e., demo-
graphic, sexual and drug risk behaviors), and syphilis and HIV in-
fection status. All statistical analyses were performed using Stata
Version 14. Statistical significance for bivariate analyses and entry
of factors into the multivariable regression was determined by a P
value of less than 0.10, whereas statistical significance in regres-
sion analyses was determined by a confidence interval (CI) that
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did not cross 1.0 and a P value of less than 0.05. Two sensitivity
analyses were conducted on the final multivariable regression
model. In the first, syphilis was redefined as any primary, second-
ary, and early latent syphilis diagnoses based on staging. In the
second, employment was excluded given the potential for employ-
ment to be part of the broader construct of socioeconomic status
and an upstream determinant in the relationship between meth
use and STI/HIVs.

RESULTS

A total of 567 individuals were recruited to participate, of
whom 76.1% (432) were eligible and 98.8% (427) agreed to par-
ticipate and signed an informed consent form. Among these 427
MSM, 84.1% (359) completed the baseline survey and biologic
testing for syphilis and HIV. Of these 359 MSM, 74.7% (268) iden-
tified as Black MSM and represented the final study population.

Opverall, the highest proportion of participants, 31.3% (84),
were between 24 and 29 years of age, 30.6% (82) of participants
had greater than a high school education, and 59.0% (158) reported
that they were currently working (Table 1). Forty-four percent (117)

reported UAI at last sex, 30.6% (82) reported greater than 3 sex
partners in the past 3 months, and 19.4% (52) reported anonymous
sex in the past 3 months. In the past 3 months, 3.4% (9) reported
injection drug use (IDU; of which all were reports of injection
meth use), 33.2% (89) reported non-IUD (excluding meth use),
15.3% (41) reported meth use, and 10.8% (29) reported other
nonmeth party drug use, not including meth use (i.e., ecstasy, E,
Molly, MDMA, GHB, Special K). Sixteen percent (43) of partic-
ipants were syphilis positive (active syphilis per definition),
46.6% (125) were HIV positive, and 19.0% (51/227) were gonor-
rhea and/or chlamydia positive. The top 5 sex partner meeting
venues in the past 3 months were included in analyses and only in-
cluded online sex partner meeting venues. The proportion of par-
ticipants who reported using the following sex partner meeting
venues in the past 3 months was as follows: 53.7% (144) for
Jack'd, 36.2% (97) for Grindr, 22.8% (61) for Facebook, 28.0%
(75) for Adam4Adam, and 17.5% (47) for Instagram.

Meth use (vs. nonuse) in the past 3 months was significantly
associated with older age (P < 0.0001) and no employment (P <
0.0001; Table 1). Meth use (vs. nonuse) was associated with the fol-
lowing sexual and drug behaviors in the past 3 months: report of

TABLE 1. Participant Characteristics Associated With Methamphetamine (Meth) Use* Among Black Gay, Bisexual, and Other Men Who Have
Sex With Men (MSM) in the USHINE Study, Baltimore City, 2018 to 2020 (n = 268)

Overall Meth Use* No Meth Use
(m=268), (n=41][15.3%]), (n=227 [84.7%]),
Characteristics n (%) n (%) n (%) Pt
Demographics
Age,y
18-24 56 (20.9) 124) 55 (24.2) <0.0001
24-29 84 (31.3) 10 (24.4) 74 (32.6)
30-34 65 (24.3) 12 (29.3) 53 (23.4)
34-39 39 (14.6) 12 (29.3) 27 (11.9)
239 24 (9.0) 6 (14.6) 18 (7.9)
Education (n = 267), <high school 185 (69.0) 31 (75.6) 154 (68.1) 0.340
Employment status, not working 110 (41.0) 27 (65.9) 83 (36.6) <0.0001
Sexual risk behaviors
Unprotected anal intercourse, last sex 117 (43.7) 21(51.2) 96 (42.3) 0.289
Sex partners, past 3 mo, >3 partners 82 (30.6) 27 (65.9) 55 (24.2) <0.0001
Anonymous sex, past 3 mo 52 (19.4) 15 (36.6) 37 (16.3) 0.003
Drug risk behaviors
Injection drug use, past 3 mo 934 9 (22.0) 0(0) <0.0001
Noninjection drug use, past 3 mo® 89 (33.2) 27 (65.9) 62 (27.3) <0.0001
Nonmeth party drug (ecstasy, E, Molly, MDMA, GHB, Special K), past 3 mo 29 (10.8) 15 (36.6) 14 (6.2) <0.0001
STI/HIV infection status
Syphilis positive! 43 (16.0) 8 (19.5) 35(15.4) 0.511
HIV positive/person living with HIV/ 125 (46.6) 33 (80.5) 92 (40.5) <0.0001
Gonorrhea and/or chlamydia positive** (n = 227) 51(19.0) 8 (19.5) 43 (18.9) 0.990
Sex partner meeting venues, past 3 mo
Jack'd 144 (53.7) 30 (73.2) 114 (50.2) 0.007
Grindr 97 (36.2) 29 (70.7) 68 (30.0) <0.0001
Facebook 61 (22.8) 23 (56.1) 38 (16.7) <0.0001
Adam4Adam 75 (28.0) 16 (39.0) 59 (26.0) 0.087
Instagram 47 (17.5) 4(9.8) 43 (18.9) 0.155

Bold font indicates significance at P < 0.01.

*Meth use defined as any use of meth use (e.g., crystal, T, Tina, and meth speed) including use before or during sex in the past 3 months.

% Test to evaluate significance.

*Employment defined as not working full-time, part-time, or as self-employed.

SExcluding meth use.

Syphilis positive defined as a reactive rapid plasma reagin titer followed by a reactive treponemal test and reflect active infection; a titer cutoff of greater

than or equal to 1:8 was used.

IHIV positive/person living With HIV was defined as a positive HIV rapid test result with enzyme-linked immunosorbent assay confirmation at a study

visit and/or medical record documentation of a prior positive HIV diagnosis.

**Gonorrhea and/or chlamydia positive defined as a positive result by a nucleic acid amplification test at any anatomical site.
Sex partner meeting venues defined as report of any venue including online and physical venues where the participant met a sex partner in the past 3

months and the top 5 reported venues were included.
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more than 3 sex partners (P < 0.0001), anonymous sex (P = 0.003),
IDU (P <0.0001), non-IUD (P < 0.0001), and use of nonmeth party
drugs (P <0.0001). Meth use (vs. nonuse) was associated with HIV
positivity (P < 0.0001), but not syphilis positivity (P = 0.511) or
gonorrhea and/or chlamydia positivity (P = 0.990). Meth use (vs.
nonuse) was also associated with report of the use of any of four
sex partner meeting venues in the past 3 months including Jack'd
(P = 0.007), Grindr (P < 0.0001), Facebook (P < 0.0001), and
Adam4Adam (P = 0.087), but not Instagram (P = 0.155).

Syphilis positivity was significantly associated with HIV
positivity (P = 0.021), gonorrhea and/or chlamydia positivity
(P =0.002), and reported use in the past 3 months of Facebook
to meet sex partners (P = 0.010; Table 2).

HIV positivity was significantly associated with increased
age (P < 0.0001) and no employment (P = 0.001; Table 3). HIV
positivity was associated with IDU in the past 3 months
(P =0.057), meth use in the past 3 months (P < 0.0001), syphilis
positivity (P < 0.021, as reported previously), and reported use of
the following sex partner meeting venues in the past 3 months
including Jack'd (P < 0.0001), Grindr (P < 0.0001), Facebook
(P =10.029), and Adam4Adam (P = 0.056).

Logistic regression analyses were conducted to determine
factors associated with HIV positivity based on the bivariate re-
sults suggesting a significant relationship between meth use and
HIV (Table 4). In unadjusted analyses, meth use (odds ratio
[OR], 6.05; 95% CI, 2.68-13.70), syphilis positivity (OR, 2.19;
95% CI, 1.12-4.28), older age (OR, 1.07; 95% CI, 1.03-1.11),
and employment status (OR, 2.36; 95% ClI, 1.43-3.88) were signif-
icantly associated with HIV positivity. In a model with meth use and
syphilis, meth use (adjusted OR [aOR], 6.06; 95% CI, 2.66—13.78)
and syphilis positivity (aOR, 2.19; 95% CI, 1.09—4.40) were signif-
icantly associated with HIV positivity. After adjusting for age and
employment, the odds of HIV positivity associated with meth use
were 4.41 (95% CI, 1.88-10.33) and syphilis positivity was 2.64
(95% CI, 1.27-5.50). The association persisted (aOR, 5.96; 95%
CI, 2.33-15.21) after adjusting for age, employment, UAI, number
of sex partners, and anonymous sex in the past 3 months and re-
mained significant after also adjusting for IDU (aOR, 6.41; 95%
CL, 2.26-18.19). To explore the meth use, syphilis, and HIV rela-
tionship further, we ran an additional multivariable regression strat-
ifying by meth use and syphilis with the reference category as no
meth use and not syphilis positive (Table 5). In this final model

TABLE 2. Participant Characteristics Associated With Syphilis Positivity* Among Black Gay, Bisexual, and Other Men Who Have Sex With Men

(MSM) in the USHINE Study, Baltimore City, 2018 to 2020 (n = 268)

Overall  Syphilis Positive Syphilis Negative
(m=268), (n=43][16.0%]), (n=225 [84.0%]),
Characteristics n (%) n (%) n (%) Pt
Demographics
Age,y
18-24 56 (20.9) 11 (25.6) 45 (25.0) 0.799
24-29 84 (31.3) 15 (34.9) 69 (30.7)
30-34 65 (24.3) 8 (18.6) 57 (25.3)
34-39 39 (14.6) 6 (14.0) 33 (14.7)
239 24 (9.0) 3(7.0) 21 (9.3)
Education (n = 267), <high school 185 (69.0) 26 (60.5) 159 (71.0) 0.171
Employment status, not working* 110 (41.0) 27 (62.8) 131 (58.2) 0.577
Sexual risk behaviors
Unprotected anal intercourse, last sex 117 (43.7) 23 (53.5) 94 (41.8) 0.156
Sex partners, past 3 mo, >3 partners 144 (46.3) 23 (53.5) 121 (53.8) 0.972
Anonymous sex, past 3 mo 52 (19.4) 7(16.3) 45 (20.0) 0.572
Drug risk behaviors
Injection drug use, past 3 mo 934 3(7.0) 6(2.7) 0.151
Noninjection drug use, past 3 mo® 89 (33.2) 15 (34.9) 74 (32.9) 0.799
Methamphetamine (meth) use, past 3 mo' 41 (15.3) 8 (18.6) 33 (14.7) 0.511
Nonmeth party drug use (ecstasy, E, Molly, MDMA, GHB, Special K), past 3 mo 29 (10.8) 5(11.6) 24 (10.7) 0.853
HIV/STI infection status
HIV positive/person living with HIV! 125 (46.6) 27 (62.8) 98 (43.6) 0.021
Gonorrhea and/or chlamydia positive** (n = 227) 51 (19.0) 15 (42.9) 36 (18.8) 0.002
Sex partner meeting venues, past 3 mo
Jack'd 144 (53.7) 24 (55.8) 120 (53.3) 0.765
Grindr 97 (36.2) 12 (27.9) 85(37.8) 0.217
Facebook 61 (22.8) 19 (44.2) 56 (24.9) 0.010
Adam4Adam 75 (28.0) 10 (23.3) 51(22.7) 0.933
Instagram 47 (17.5) 9 (20.9) 38 (16.9) 0.523

Bold font indicates significance at P < 0.01.

*Syphilis positive defined as a reactive rapid plasma reagin titer followed by a reactive treponemal test and reflect active infection; a titer cutoff of greater

than or equal to 1:8 was used.
%2 Test to evaluate significance.

*Employment defined as not working full-time, part-time, or as self-employed.

SExcluding meth use.

Meth use defined as any use of meth use (e.g., crystal, T, Tina, and meth speed) including use before or during sex in the past 3 months.
IHIV positive/person living with HIV was defined as a positive HIV rapid test result with enzyme-linked immunosorbent assay confirmation at a study

visit and/or medical record documentation of a prior positive HIV diagnosis.

**Gonorrhea and/or chlamydia positive defined as a positive result by a nucleic acid amplification test at any anatomical site.
Sex partner meeting venues defined as report of any venue including online and physical venues where the participant met a sex partner in the past 3

months and the top 5 reported venues were included.
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TABLE 3. Participant Characteristics Associated With HIV Positivity* Among Black Gay, Bisexual, and Other Men Who Have Sex With Men
(MSM) in the USHINE Study, Baltimore City, 2018 to 2020 (n = 268)

Overall HIV Positive* HIV Negative
(n=268), (n=125][46.6%]), (n=143 [53.4%]),

Characteristics n (%) n (%) n (%) Pt
Demographics
Age,y
18-24 56 (20.9) 11 (8.8) 45 (31.5) <0.0001
24-29 84 (31.3) 43 (34.4) 41 (28.7)
30-34 65 (24.3) 39 (31.2) 26 (18.2)
34-39 39 (14.6) 17 (13.6) 22 (15.4)
239 24 (9.0) 15 (12.0) 9 (6.3)
Education (n = 267), <high school 185 (69.0) 82 (66.1) 103 (72.0) 0.297
Employment status, not working]t 110 (41.0) 65 (52.0) 45 (31.5) 0.001
Sexual risk behaviors
Unprotected anal intercourse, last sex 117 (43.7) 61 (48.8) 56 (39.2) 0.112
Sex partners, past 3 mo, >3 partners 82 (30.6) 38 (30.4) 44 (30.8) 0.948
Anonymous sex, past 3 mo 52 (19.4) 26 (20.8) 26 (18.2) 0.589
Drug risk behaviors
Injection drug use, past 3 mo 934 7 (5.6) 2(14) 0.057
Noninjection drug use, past 3 mo® 89 (33.2) 46 (36.8) 43 (30.1) 0.243
Methamphetamine (meth) use, past 3 mo’ 41 (15.3) 33 (36.4) 8 (5.6) <0.0001
Nonmeth party drug use (ecstasy, E, Molly, MDMA, GHB, Special K), past 3 mo 29 (10.8) 17 (13.6) 12 (8.4) 0.171
STI infection status
Syphilis positive! 43 (16.0) 27 (21.6) 16 (11.2) 0.021
Gonorrhea and/or chlamydia positive** (n = 227) 51 (19.0) 27 (26.2) 24 (19.4) 0.218
Sex partner meeting venues, past 3 mo'
Jack'd 144 (53.7) 87 (69.6) 57 (39.9) <0.0001
Grindr 97 (36.2) 47 (37.6) 50 (35.0) <0.0001
Facebook 61 (22.8) 43 (34.4) 32 (224) 0.029
Adam4Adam 75 (28.0) 35 (28.0) 26 (18.2) 0.056
Instagram 47 (17.5) 17 (13.6) 30 (21.0) 0.113

Bold font indicates significance at P < 0.01.

*HIV positive/person living with HIV was defined as a positive HIV rapid test result with enzyme-linked immunosorbent assay confirmation at a study
visit and/or medical record documentation of a prior positive HIV diagnosis.

%2 Test to evaluate significance.

*Employment defined as not working full-time, part-time, or as self-employed.

SExcluding meth use.

Meth use defined as any use of meth use (e.g., crystal, T, Tina, and meth speed) including use before or during sex in the past 3 months.

ISyphilis positive defined as a reactive rapid plasma reagin titer followed by a reactive treponemal test and reflect active infection; a titer cutoff of greater
than or equal to 1:8 was used.

**Gonorrhea and/or chlamydia positive defined as a positive result by a nucleic acid amplification test at any anatomical site.

Sex partner meeting venues defined as report of any venue including online and physical venues where the participant met a sex partner in the past 3
months and the top 5 reported venues were included.

TABLE 4. The Unadjusted Odds Ratios (ORs) and Adjusted Odds Ratios (AORs) of HIV Positivity* Associated With Methamphetamine (Meth)
Use' and Syphilis Positivity* Adjusting for Age, Employment, and Sexual and Drug Risk Behaviors Among Black Gay, Bisexual, and Other
Men Who Have Sex With Men (MSM) in the USHINE Study, Baltimore City, 2018 to 2020 (n = 268)

OR 95%CI AOR 95%CI AOR 95%CI AOR 95%CI AOR 95% CI

Meth use”, past 3 mo 6.05 2.68-13.70 6.06 2.66-13.78 4.41 1.88-10.33 596 2.33-15.21 6.41 2.26-18.19
Syphilis positive* 2.19 112428 219 1.09-440 2.64 1.27-550 256 1.22-537 257 1.23-5.37
Age, continuous 1.07 1.03-1.11 1.05 1.01-1.10 1.05 1.00-1.10 1.05 1.00-1.10
Employment status, not working® 236 1.43-3.88 196 1.15335 197 1.15339 196 1.14-3.37
Unprotected anal intercourse, last sex 1.48 0.91-2.41 148 0.86-2.54 149 0.87-2.56
Sex partners, past 3 mo, >3 partners  0.98 0.58-1.65 051 025-1.01 051 0.25-1.02
Anonymous sex, past 3 mo 1.18 0.64-2.17 122 0.59-256 122 0.59-2.55
Injection drug use, past 3 mo 4.18 0.85-20.52 0.72  0.11-4.81

Bold font indicates significance at P < 0.05.

*HIV positivity was defined as a positive HIV rapid test result with enzyme-linked immunosorbent assay confirmation at a study visit and/or medical
record documentation of a prior positive HIV diagnosis, that is, person living with HIV.

"Meth use defined as any use of meth use (e.g., crystal, T, Tina, and meth speed) including use before or during sex in the past 3 months.

*Syphilis positive defined as a reactive rapid plasma reagin titer followed by a reactive treponemal test and reflect active infection; a titer cutoff of greater
than or equal to 1:8 was used.

SEmployment defined as not working full-time, part-time, or as self-employed.
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TABLE 5. The Adjusted Odds Ratios (AORs) of HIV Positivity* Associated With Methamphetamine (Meth) Use' and Syphilis Positivity* Adjusting
for Age, Employment, and Sexual and Drug Risk Behaviors Among Black Gay, Bisexual, and Other Men Who Have Sex With Men (MSM) in the

USHINE Study, Baltimore City, 2018 to 2020 (n = 268)

OR 95% CI AOR 95% CI
No meth use, not syphilis positive Reference Reference Reference Reference
No meth use, syphilis positive 222 1.07-4.61 2.70 1.25-5.84
Meth use, not syphilis positive 6.19 2.56-14.99 6.84 2.30-20.34
Meth use, syphilis positive 11.67 1.41-96.77 10.56 1.11-100.18
Age, continuous 1.07 1.03-1.11 1.05 1.00-1.09
Employment status, not working?* 2.36 1.43-3.88 1.98 1.15-3.42
Unprotected anal intercourse, last sex 1.48 091241 1.50 0.87-2.58
Sex partners, past 3 mo, >3 partners 0.98 0.58-1.65 0.50 0.25-1.01
Anonymous sex, past 3 mo 1.18 0.64-2.17 1.24 0.59-2.58
Injection drug use, past 3 mo 4.18 0.85-20.52 0.75 0.11-4.89

Bold font indicates significance at P < 0.05.

*HIV positivity was defined as a positive HIV rapid test result with enzyme-linked immunosorbent assay confirmation at a study visit and/or medical
record documentation of a prior positive HIV diagnosis, that is, person living with HIV.

"Meth use defined as any use of meth use (e.g., crystal, T, Tina, and meth speed) including use before or during sex in the past 3 months.
1Syphilis positive defined as a reactive rapid plasma reagin titer followed by a reactive treponemal test and reflect active infection; a titer cutoff of greater

than or equal to 1:8 was used.

SEmployment defined as not working full-time, part-time, or as self-employed.

compared with the reference, the adjusted odds of HIV positivity
significantly increased by 2.70 (95% CI, 1.25-5.84) for no meth
use and syphilis positivity, by 6.84 (95% CI, 2.30-20.34) for meth
use and no syphilis positivity, and by 10.56 (95% CI, 1.11-100.18)
for meth use and syphilis positivity.

In sensitivity analysis with syphilis defined as primary, sec-
ondary, and early latent by staging, meth use (aOR, 5.96; 95% CI,
2.34-15.20) and syphilis positivity (aOR, 3.58; 95% CI, 1.47-6.75)
remained significantly associated with HIV positivity (data not
shown in Table 4). After excluding employment from the final mul-
tivariable model, the associations also remained similar (meth use:
aOR, 6.91 [95% CI, 2.51-18.98]; syphilis positivity: aOR< 2.41
[95% CI, 1.17-4.96]) to the model including employment (data
not shown in Table 4.

DISCUSSION

The overall goal of the USHINE study is to inform public
health prevention and control activities in the context of increasing
rates of syphilis among MSM, an overlapping epidemic of HIV
and long-standing, severe racial disparities in STIs and HIV in this
setting. The objective of this analysis was to determine the associ-
ation between meth use and syphilis and HIV positivity. In addi-
tion, analyses were included to determine whether specific sex
partner meeting venues were associated with meth use, syphilis
positivity, and HIV positivity. These analyses were conducted to
explore which venues may be acting as facilitators of drug use
and STI/HIV transmission networks as well as which may be im-
portant access points for prevention and control interventions.

In this study population of Black MSM drawn from clinical
and nonclinical settings, the prevalence of meth use was 15.3% in-
cluding 3.4% reported as injection meth use. Members of the CAB
suggested that the prevalence of meth use among their MSM com-
munity members had increased since 2015 (USHINE CAB, per-
sonal communication, July 18, 2019). Evidence from the National
Health Behavioral study in 2012 and 2015 suggests that injection
meth use may be increasing among MSM.'*!7>!5 The prevalence
of meth use identified is significantly higher than a national survey,
suggesting the rates of meth use at 0.5% to 2.6% among MSM,” but
lower than the estimate of approximately 20% of young Black
MSM in Texas reporting stimulant use.>'s Recent new research sug-
gests that meth alters innate immune pathways that facilitate HIV
replication within an individual, suggesting potentially increased

transmission efficiency of HIV among HIV-infected meth users.*>

The participants also reported high levels of other substance use;
33.2% reported noninjection nonmeth substance use and other
substance use including party drugs were significantly associated
with meth use. Like meth alone, use of other party drugs and chemsex
is prevalent among MSM and highly associated with sexual risk-taking
behavior and diagnoses and self-reported STIs and HIV,'#3377S [n-
terestingly, in contrast to other studies, the association between meth
use and HIV positivity was not completely explained (i.e., medi-
ated) by sexual risk behaviors and injection meth.!>!4

Syphilis, HIV, and gonorrhea and/or chlamydia positivity
rates were high (16.0%, 46.6%, and 19%, respectively) in this
study population. In addition, participants reported high levels of
sexual risk behaviors; for example, 43.7% reported UAI at last
sex. This was higher than a large study among MSM recruited on-
line from the United States and Canada, where approximately
one-quarter of men reported UAI at last sex.'® Meth use was sig-
nificantly associated sexual risk behaviors in the past 3 months
(i.e., >3 sex partners, anonymous sex) and with HIV positivity, al-
though not syphilis positivity. HIV positivity was significantly as-
sociated with meth use and syphilis positivity in multivariable
regression after adjusting for sexual and drug risk behaviors. The
odds of HIV positivity were highest for those who were meth users
and syphilis positive compared with those who were not meth
users or syphilis positive. The high prevalence of sexual and drug
risk behaviors including meth use, specifically and HIV and syph-
ilis positivity, suggests a high probability of STI/HIV acquisition
and transmission risk among these men.

Evidence suggests that Black MSM frequently use dating
apps to find sex partners.®®s This was confirmed in our study
where recent use of online venues to meet sex partners (i.e., dating
apps) was common. Jack'd was reported as the most frequently
(53.7%) used venue followed by Grindr (36.2%). This is similar
to a study among MSM recruited from clinic and nonclinic set-
tings in London, where 40% to 50% of the males surveyed used
the Internet to meet sex partners, although more than a longer time
frame of 12 months.>® Meth use and HIV positivity were associ-
ated with meeting a sex partner in the past 3 months on Jack'd,
Grindr, Facebook, and Adam4Adam, whereas syphilis positivity
was associated with only Facebook. This finding supports other
findings suggesting that MSM may use dating apps to facilitate
engagement in chemsex and may increase transmission risks for
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STIs/HIV?%?® One study, for example, found an increased odds
(OR, 2.36; 95% CI, 1.02-5.45) of an STI diagnosis in the past year
associated with using the Internet to find a sex partner among
MSM.** In contrast, however, another study among urban
HIV-uninfected clinic-attending MSM found that HIV and syphi-
lis positivity was not associated with meeting a partner online or
on geosocial networking apps (like Grindr).*'s Our data suggest
that specific online sex partner meeting venues such as dating
apps may connect MSM not only to risky sexual networks but also
to drug-using networks. This network homophily may amplify
risk. With the high number of sex partners, unprotected sex, and
high HIV rates and overlapping active syphilis positivity, without
PrEP, the HIV transmission is likely to continue along with syph-
ilis. It also suggests that these venues may be important access
points for STI/HIV and substance use prevention.

These findings should be interpreted in light of the study
limitations. Like most other studies of MSM, our study population
represents a convenience sample from one city. Because the gen-
eral population of MSM has not been enumerated or described,
it is not possible to ascertain whether the findings from this study
are generalizable to all MSM in this setting or to MSM in other ur-
ban settings.425 We did, however, attempt to maximize the possibil-
ity of generalizability at least in this setting by recruiting from
multiple sites, including clinical and nonclinical settings. In addi-
tion, these findings represent data from the baseline only and be-
cause the cross-sectional study design does not allow for causal
inferences of STI/HIV positivity and meth use or other factors.
In addition, although sexual and drug risk behaviors were mea-
sured within the past 3 months, we cannot rule out the potential
for recall bias. An audio-computer self-assisted interview was
used for the study, as this modality has been shown to increase
the likelihood of report of confidential information.*** However,
we also cannot rule out the possibility of social desirability bias.

Despite these limitations, this study provides important
findings for a setting plagued by a syndemic of HIV, syphilis,
and meth use, and high unemployment among MSM, a setting
that has long-standing racial disparities in STIs and HIV driven
by structural factors including structural racism and violence. 565
The findings point to specific venues that may provide access
points for public health interventions to limit transmission and ac-
quisition of STIs/HIV and substance misuse. Future research is
needed to further elucidate out the complexity of the overlapping
HIV/STI transmission and substance use networks (i.e., networks
of sex and economy) within the social, spatial, and social media
context of MSM, as well as the differential HIV/STI risk by online
venue. In addition, interdisciplinary interventions are needed to
target transmission risks in specific key populations, populations
like the one highlighted in this study with networks that may be as-
sociated with a likelihood of high HIV, syphilis, and other STI
transmission.*’”
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