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Abstract

The risk of acquiring sexually transmitted infections (STls) among men who have sex with men (MSM) is driven by
various socio-behavioral factors. From 2015-2017, 247 MSM = 18 years-old who reported alcohol use in the past
year, were recruited into a cross-sectional study in San Francisco. Participants completed a survey assessing socio-
demographics, substance use and treatment, sexual behaviors, HIV status and self-reported STI diagnosis in the past 6
months. Multivariable logistic regression models stratified by HIV status were used to identify the correlates of STls.
Of 247 MSM, the prevalence of bacterial STIs were: gonorrhea (12.9%), chlamydia (9.3%) and syphilis (6.0%). Among
177 MSM living without HIV, factors significantly associated with recent STI diagnosis were: current pre-exposure
prophylaxis (PrEP) use (aOR = 3.53, 95% Cl: 1.42-8.75, p = .01), popper use during sex in the past 6 months (aOR
= 3.16,95% Cl = 1.34-7.47, p = .01) and a history of alcohol treatment (aOR = 0.17, 95% CI = 0.04-0.68, p = .0I).
Also, in a sensitivity analysis (removing PrEP), any receptive condomless anal sex was independently associated with
recent STI diagnosis (aOR = 2.86, 95% ClI = 1.15-7.08, p = .02). Among 70 MSM living with HIV, factors significantly
associated with recent STI diagnosis were: White race/ethnicity (adjusted odds ratio [aOR] = 7.36, 95% confidence
interval [CI] = 1.48-36.62, p = .0l), younger age (aOR = 0.90, 95% CI: 0.84-0.97, p < .0l) and a higher number of
male sexual partners in the past 6 months (aOR = 1.03, 95% CI = 1.00-1.06, p = .02). Sexual health interventions
that address the unique needs of MSM living with and without HIV who use alcohol in San Francisco are needed to
reduce STI acquisition and transmission.
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Men who have sex with men (MSM) are disproportion-
ally impacted by HIV and other sexually transmitted
infections (STIs) and MSM living with HIV tend to have
a higher prevalence of STIs compared to their counter-
parts (CDC, 2019; Remis et al., 2016). According to the
2019 National HIV Behavioral Surveillance (NHBS)
report the prevalence of any bacterial STI (i.e., gonor-
rhea, chlamydia, and syphilis) was 26% among MSM liv-
ing with HIV, compared to 18% among MSM living
without HIV (CDC, 2019). Similarly, the prevalence of
ever being diagnosed with genital warts or herpes sim-
plex virus (HSV) among MSM living with HIV were
12% and 10% respectively, compared to 6% (for both)
among MSM living without HIV (CDC, 2019).

STI risk among MSM is often driven by substance use
including the use of inhaled nitrates (“poppers”) and
methamphetamine, both of which have been linked to
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condomless anal intercourse (CAI) and multiple sexual
partnerships (Carey et al., 2009; Hambrick et al., 2018;
Sewell et al., 2017). Additionally, a systematic review of
different substances used in nightlife settings (“club
drugs”) documented their associations with STI inci-
dence (Drumright et al., 2006). Also, epidemiological
research has linked heavy alcohol consumption to CAI
and HIV infection among MSM (Allen et al., 2015;
Santos et al., 2018; Vosburgh et al., 2012; Woolf &
Maisto, 2009). However, less is known about how the
prevalence and correlates of STIs differ by HIV serosta-
tus among MSM who use alcohol. Findings from such
work may help inform the development of targeted inter-
ventions strategies for MSM who use alcohol who are
living with and without HIV.

To reduce this gap in research, we studied MSM who
use alcohol in the San Francisco (SF) Bay Area to esti-
mate the prevalence and identify the correlates of recent
STI diagnosis by HIV serostatus. We hypothesized that
the correlates of STI diagnosis would differ by HIV status
and be shaped by social (e.g., substance use) and behav-
ioral (e.g., CAI) factors. This research may further our
understanding of how the socio-behavioral correlates of
STIs differ by HIV serostatus among MSM who use alco-
hol and inform the development of sexual health inter-
ventions for this sub-population of MSM.

Methods

The study protocol, eligibility rate and participant flow
have been described in full detail elsewhere (Santos et al.,
2018). Briefly, data were drawn from a cross-sectional
study called The SEEDS Study, of 247 MSM recruited
using respondent driven sampling (RDS) and enrolled
between 2015 and 2017. Participants were eligible if
they: (1) were a cisgender man who reported sex with
another man (MSM) in the past year, used alcohol in the
past year, were = 18 years-old and lived in the SF Bay
Area. Participants completed a survey that assessed drug
and alcohol use, condomless receptive and insertive anal
sex, number of male sex partners, HIV status and self-
reported STI (syphilis, gonorrhea, chlamydia, HSV, and
genital warts) diagnosis in the past 6 months. All partici-
pants provided written informed consent and all study
procedures were approved by the IRB at the University of
California, San Francisco (IRB study#14-14481).

Statistical Analysis

Bivariate logistic regression was used to identify factors
associated with the primary outcome of interest, self-
reported STI diagnosis in the past 6 months. Multivariable
logistic regression was then used to further examine fac-
tors that were significant (p = .05) in bivariate models

while controlling for age. Final models were built using a
backward stepwise selection procedure where variables
that did not retain significance (i.e., p > .05) were
removed one at a time in order to attain the most parsimo-
nious model. Interactions were tested between exposures
theorized to interact using the multiplicative scale in
order to ensure the integrity of both final models. All
models were stratified by HIV serostatus and analyses
were conducted on complete cases. Since we conducted
stratified analyses, we did not perform RDS adjustment.
A sensitivity analysis was also performed exploring mul-
tivariable models with and without current PrEP use
among MSM living without HIV. All analyses were con-
ducted using Stata 16.1.

Results

Of a total of 247 participants, the median age was 40 years
(interquartile range [IQR] = 30,52) and 82 (66.8%) were
non-White. The prevalence of STIs were: 32 (12.9%) for
gonorrhea, 23 (9.3%) for chlamydia, 15 (6.0%) for syphi-
lis, 9 (3.6%) for genital warts, and 4 (1.6%) for HSV. The
median number of male sexual partners in the past 6
months was 4 (IQR = 2,10) and 44 (17.8%) participants
reported currently using PrEP. Popper use and alcohol use
during sex in the past 6 months were reported by 83
(33.6%) and 180 (84.9%) participants, respectively. A total
of 80 (32.3%) individuals reported ever receiving treat-
ment for alcohol use (Table 1).

Results from the multivariable logistic regression
analyses show that among MSM living without HIV, fac-
tors significantly associated with recent STI diagnosis
were current PrEP use (adjusted odds ratio [aOR] = 3.53,
95% confidence interval [CI] = 1.42-8.75, p < .01)
using poppers during sex in the past 6 months (aOR =
3.16,95% CI = 1.34-7.47, p < .01) and a history of alco-
hol treatment was negatively associated with the outcome
(aOR=0.17, 95% CI = 0.04-0.68, p = .01). Results from
the sensitivity analysis show that after removing PrEP
from the model, any receptive condomless anal sex
among MSM living without HIV was independently
associated with STI diagnosis (aOR = 2.86, 95% CI =
1.15-7.08, p = .02) (Table 2). Among MSM living with
HIV, factors significantly associated with STI diagnosis
were White race/ethnicity (aOR = 7.36, 95% CI = 1.48—
36.62, p = .01), having a higher number of male sexual
partners in the past 6 months (aOR = 1.03, 95% CI =
1.00-1.06, p = .02) and younger age (aOR = 0.90, 95%
CI = 0.84-0.97, p < .01) (Table 3).

Discussion

In this study, approximately one in five MSM who use
alcohol in San Francisco were diagnosed with a bacterial
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Table I. Sociodemographic, Behavioral and Clinical
Characteristics of Men Who Have Sex with Men in
San Francisco, CA (N = 247).

Sociodemographics n (%)
Median age in years (interquartile range = IQR) 40 (30, 52)
Education

Less than high school 19 (7.7)

High school or GED 52 (21.1)
Some college or 2-year degree 81 (32.9)
Bachelor’s degree 61 (24.8)
Any post-graduate 33 (13.4)

Race/ethnicity

White 82 (33.2)
Black/African American 74 (29.9)
Asian/Pacific Islander 33 (13.3)
Hispanic/Latino 38 (15.3)
Mixed/Other 20 (8.1)

Sexually transmitted infections
Living with HIV 70 (28.3)
Syphilis diagnosis in the past 6 months 15 (6.0)
Gonorrhea diagnosis in the past 6 months 32 (12.9)
Chlamydia diagnosis in the past 6 months 23 (9.3)
Herpes simplex virus diagnosis in the past 6 months 4 (1.6)
Genital warts diagnosis in the past 6 months 9 (3.6)

Sexual behaviors in the past 6 months
Any insertive condomless anal sex 154 (62.3)
Any receptive condomless anal sex 136 (55.0)
Median number of male sexual partners (IQR) 4(2,10)

Medication use
Currently taking pre-exposure prophylaxis (PrEP) 44 (17.8)
Any viagra use ever 60 (24.2)

Alcohol use
Frequency of binge drinking in the past 12 months
Never 28 (11.3)
Less than monthly 58 (23.40
Monthly 46 (18.6)
Weekly 78 (31.5)
Daily or almost daily 37 (14.9)

AUDIT score risk levels
Zone | (0-7) 46 (19.0)
Zone Il (8-15) 95 (39.2)
Zone Il (16-19) 35 (14.4)
Zone IV (20-40) 66 (27.2&

Severity of dependence score of 3 or above 113 (45.7)

Drug and alcohol use during sex in the past 6 months
Inhaled nitrates/”poppers” 83 (33.6)
Ecstasy 37 (14.9)
Gamma hydroxybutyrate (GHB) 36 (14.5)
Methamphetamine 71 (28.7)
Alcohol 180 (84.9)

Substance use treatment ever
Treatment for alcohol use 80 (32.3)
Mutual support group attendance (e.g., 12-Step Groups) 55 (22.2)

Note:

Some percentages may reflect denominators smaller than the N given in the
column head, due to missing data.

Data that were not normally distributed were described using medians and
interquartile ranges.

Binge drinking was defined as consuming five or more drinks on one occasion
in the past year.

The 10-item AUDIT was used to measure hazardous alcohol consumption and
AUDIT score risk levels were based on a standard cut-off of 16 or greater
which represents moderate to high risk of hazardous drinking.

A severity of dependence score of 3 or greater is indicative of alcohol dependence.

STI in the past 6 months, which is similar to that reported
among MSM across the United States (CDC, 2019).
However, the prevalence of gonorrhea among MSM in
this study was higher than that among MSM throughout
the United States (CDC, 2019). We also found that the
correlates of recent STI diagnosis varied qualitatively by
HIV status among MSM in this study. Based on our find-
ings, we recommend that interventions: develop targeted
strategies for MSM living with and without HIV who
drink alcohol, increase the frequency of STI screening
(especially for gonorrhea) leveraging mobile screening
models and consider using novel partner notification sys-
tems to facilitate STI prevention and treatment efforts
(Jain et al., 2017; Ronn et al., 2020).

Among MSM living without HIV, current PrEP use
and popper use during sex were associated with recent
STI diagnosis. Although, prior research among MSM has
shown a higher incidence of STIs among PrEP users com-
pared to non-users, the literature on risk compensation and
PrEP use is mixed (McCormack et al., 2016; Traeger
et al., 2019). Thus, it is possible that our finding linking
PrEP use to recent STI diagnosis may be driven by engage-
ment in regular STI screening services associated with
PrEP programs. Regardless of the mechanism, this finding
signals the importance of routine STI screening services
for MSM on PrEP. It is also important to note that in the
sensitivity analysis, after removing PrEP from the multi-
variable model, any receptive condomless anal sex was
associated with recent STI diagnosis, suggesting that there
may be collinearity between these exposures. Popper use
among MSM has been linked to: group sex, CAI, serodis-
cordant CAI, and multiple anal sexual partners, and
greater STI incidence (Daskalopoulou et al., 2014; Zhang
etal., 2020). Hence, our finding linking popper use to self-
reported STI diagnosis is consistent with prior research
and underlines the need to integrate substance use treat-
ment services into sexual health programs.

Alcohol treatment’s negative association with STI diag-
nosis among MSM living without HIV, may indicate that
substance use treatment has collateral health benefits
including reducing the risk of STI acquisition and onward
transmission (Mukandavire et al., 2017; Witte et al., 2011).
Also, it is possible that reduced alcohol consumption medi-
ates the association between alcohol treatment and
decreased STI acquisition. Future studies leveraging longi-
tudinal data should examine potential mediators between
alcohol treatment and decreased STI acquisition among
MSM. We also recommend that sexual health programs
develop streamlined processes to connect clients with alco-
hol dependence to efficacious treatment programs.

Among MSM living with HIV in this study, those who
were younger and those with a higher number of male



's1uem [e21ual pue ‘snuia xa|duwis saduaay ‘elpAwelyd ‘eaydaouos ‘sijiydA~s :syauow g ased aya ur Suimo||oy aya jo Aue yam pasoudelp Suiaq partodad oym soyl sapnjdul SISOUSEIP || S U ‘DWO0IN0 Y|
*a5uapuadap |Oyod|e JO SANEIIPUI S| UDIBAIS IO § JO 240DS 3dUpUAdap JO AIIBAIS

‘BupjulIp snop.ezey Jo Yjsii Y31y 03 dIeJOpoW SIUDSDIdDU UDIYM U913 U0 9| JO JO-IND PJBPUBIS B UO PISE] SJ9M S[9A3] YSlI 2403s | [NV PUB uoidwinsuod [oyod[e snop.ezey 2.nseaw 01 pasn sem | |dNY Wal-0| Y|
*UOISEDI0 SUO UO $HULIP dJ0W IO dAl SulwNSUod se pauyap sem Supjulip aduig

*A1082182 BAIIESAU-A|H Y3 Ul PApNRUl (9 = U) Umoudun, SNIEIS A|H

‘e3ep SuISSIW 03 SNP ‘pESY ULIN|OD Y3 Ul USAIS N 9Y3 UBY] JS|[BWS SJOIBUILIOUSP 323[jo4 AeW saSeiusdlad swog

*S9sA|eU. 3|qBLIBAIINW PAlIIRIIS Ul JaYlin) paJojdXa d19M SIsA|eue d3eLIBAIG DY WOl S3|qelieA (§0°0=) Juedyiudig

‘ol3e SPPO paisnlpe = YOEr ‘Oled SPPo = YO

'sqeak ul 98 10} P3[|0.3U0D S|OpPOW d|qelieAR|N|y

‘uolssa.8a. 213s130] uisn paleaauas a49M sanjeA-d

*sadued 9|iJenbuaiul pue suepaw 3uisn paqglIdSIP S49M PAINGLISIP A[[BULIOU 10U B49M JBY) BIR(

910N

[0} (66'0—80'0) 80 (Tel) ¥e (92) € FT0 1€ (sdnousy doig-aAjpm ] “8:9) uaAs aduepuaiie dnous 1uoddns [eniny

(99000 £1°0 10 (89°0—+00) £1'0 10> (€5°0+00) §1°0 (880 1§ (90 ¢ (Lv€) 8 433 3N [OYOO[E 10} JUBWIIED |

Sl (£8'8-0L0) 6¥'T (8€8) 0€1 (9°16) €€ (518) L6 sypuow g ased xas ulunp asn [0yod|y

43 (STT-5£0) 680 (970 oF 62L1) L (s61) LT sypuow g ased xas Sulnp asn aulwelaydweyisly

10> (86'TI-+6'1) T0'S (8111t (T80 11 (T ol sypuow 9 ased xas ulnp asn (gHO) 23e14INqAX0IPAY ewiweD

10> (TI'6-¥L'1) 86'€ (sz1) 1€ (6'5€) ¥1 €21 21 sypuow 9 ased xas uLinp asn Asesd3

10> (81'6=€8'1) 01'% 10> e 9re 100> (6£711-857) TS'S (£1€) s§ (519) ¥T 70 1€ sypuow xis 3sed xas Zulnp asn ,Jaddod, /areiu pajeyu)

1§ (89'1-6£0) 180 (€Tv) SL #8¢) §1 (ev) 09 9AOQE .10 £ JO 2035 9dUdPUIdIP Jo ALIaAdg

86' (z0'e—€€0) 00°1 (IS0 v¥ (€99 01 (8+7) v (0¥-07) Al U0z

LS LLy=1%0) 1+ 0L€l) ¥ 81) L Wz 21 (61-91) 111 duoz

9 (S1'T£T0) ££0 (€°€p) 92 (8'9¢) ¥1 (Tsy) 9 (51-8) 11 U0z

2duUdIRpRY (1) 1€ #81) L ((PAVRZ4 (£-0) 1 2uoz

w\u\,u\ V‘ME $3400S .:QD<

9¢" (SL'TI-6£0) STT (9%1) 9t (€519 1) 0T Ajrep asowie .o AjreQ

sl (8¥'51-59°0) 81°€ (Tze) Ls (Sev) £1 (6:87) OF AP1RaAA

€8 (£6'9-070) 0T'I (€00) 9¢ (821§ 70 1€ Ajyauoly

LE (86'01-0¥°0) 01'T (e 1y (0€d) 6 ((KxK43 Alyauow ueys ssa]

2dua.RjeYy (9°6) LI 9z (8o1) sl e

sypuow 7| 1spd aya ur Supyuup a8uiq Jo fouanbaiq

[} (9T's-01'1) 1¥T (970 or (6'5€) ¥1 (8'81) 9T JoA3 3sn eidein Auy

10> (s8-Tr'1) €5 100> (€9'T1-697) €8S 840 ¥+ (8€9) 1T (991) €T (d34d) sixejhydoud aunsodxe-a.d Bupjer Apuaind

10> (60'1-20°1) SO°1 [(TIaR% 0T L (CHVES (4O1) ssouaed [enxas sjew Jo Jaquinu UeIpaly

[0} (80°£-511) 98°C 10> (ze8-0L'1) s8°€ (1'€S) ¥6 (6'92) 0€ (€'9%) ¥9 X35 [eue $$3|WOpuU0d 3Andada4 Auy

10 (€€'9-€7'1) 08T (€'65) S01 (6'92) 0€ (€%5) SL XS [BUE SSO|WIOPUOD dARJASUl AUy

L0° (S6'71-980) 9°€ #8) §I (821§ (ool RYIO/PIXIN

y0° (zeTI-so'1) 9°¢€ @s1) LT (o€ 6 (o€ 81 ouneT/aiuedsiy

ve (£8'9-150) £8'1 (€91) 67 (€snN9 (991) €T JOpUES| JYIoed/UEISY

2dudIRpRY (1'€D) 1+ (821§ (097) 9¢ UBdLIBLIY UBDLIY/IDEIG

w (£6'5950) L6'1 (£'9¢) 9 (6'5€) ¥1 (69¢) 1§ SUYA

Apiuypaseony

6 (§5°-60°0) 8%°0 (€91) 6T (821§ (€21 ¥t arenpess-isod Auy

86’ (I¥¥—€70) 10°1 (971€) 95 (5°€p) L1 (z87) 6¢ 93.59p s,I0]aydeg

o’ (§¥'T-010) 150 (8% v (s00) 8 (097) 9¢ 92.39p 4eh-7 10 339]|0 dwog

e (81'7-80°0) €40 #'17) 8¢ (€sn9 ((KxK43 Q39 -0 [ooyds y3iH

EEECEETEN] (99) 01 (92 ¢ (09 2 [ooyds ysiy ueys sso]

S (#0'1-6°0) 00 1 (#0'1-96°0) 00'I €0 (66'0-£6'0) 960 (05 ‘87) S€ (T 90 1€ (zs°0€) 9¢ (401 = 28ued 3jnUenbaonul) sseak up a3e uelpaly

d (1D %S6) YO® d (1D %S6) YOo® d (1D %S6) YO (LL1 = u) (6€ = u) (8g1 = u) 3JqDLDA
T IPPOW | IPPO |e1o| |LS 3uad9y |1S 3uadaJd oN

(4] = u) ¥D ‘OdsIdUBI] UBS Ul ‘UOIIDRJU| PAIIWISUR |

Alrenxas & yum pasouseiq 3uiag 140dey 30N PIQ PUe PIQ OYAA AIH 3NOYIM SUIAIT US| YIIM XS SABH OYAA US| JO SD1IsLIIdRIRYD) [JOIARYDgG pue dlydeiSowspoloos g ajqeL



's1iem [e31ual pue ‘snuia xa|dwis sadiay ‘elpAwelyd ‘eaytaouos ‘s|

d4s :syauow g 3sed aya ul Suimojjoy oy jo Aue yam pasouselp 3uieq paliodad oym asoys sapn|pul sIsoudelp | ]S IS ‘DWOINO Y|

*92uapuadap [OYOd|E JO SAINEBDIPUI SI J9IB3.IS IO € JO 9.40ds dduUspuadap Jo A1LIaAss v

“8upjulip snop.ezey Jo disid Y31y 01 21eJapow sIUsAIaI UdIYM U9134S U0 G| JO JJO-IND PJBPUEIS B UO PISeq UM S[9A3] dsld 2403s | |JMNYV PUB uondwnsuod [oyode snopJezey a4nseaw 01 pasn sem | |dNY Wal-0| Yl

‘UOISEDD0 SUO UO SHULIP 3JOW IO dAl SUILINSUOD Se paulap sem Supjulip aduig

“eaep 3uISSIW 03 NP ‘PEAY ULIN|OD Y3 Ul USAIS | Y3 UBY] J9|[BWS S.I0IBUILIOUSP 39|)a. Aew sadeauadiad swog
's9sA[eU. 9|qRLIBAIINW PalIL.Is Ul JaYyan) pa.iojdxa 24om sIsA[eur dI1BIIBAIG U3 WO S3|qELIBA (§0'0=) JuedyIusiS
‘olyeJ Sppo paisnipe = YQE ‘Onel SPPo = YO

'sJea4 Ul 93e 10} PI||0JIUOD S[OPOL D|QRIIBAIRIN|

"uolssa.i8a4 d13si3o| Suisn padessusd auom sanjeA-d

‘sa3ued 9jn.enbusiul pue sueipaw Suisn paqLIDSOp 949M PaINGLISIP A|[BWLIOU 30U B19M JeY) B3R

910N

43 (58'1-51°0) €50 (00¢) 1T 019+ (€€€) £1 (sdnougy deig-anjom ] “8:2) JaAa douepuaze dno.ig aioddns eminjy

€9’ (LTT=570) 920 1¥) 6T (89¢) £ (I'ev) T I9A3 3SN |OYOD|e JOj JUBUIIES |

€6 (51'9-81°0) £O'I (££8) 0§ (z88) SI (528) s¢€ sypuow 9 ased xas Surnp asn |oyod|y

€0’ (£801-90'1) O¥'€ (1£9) o (9°€2) ¥1 (1's¥) €T syauow 9 ased xas Burnp asn auiwelaydureyialy

1T (61'4+9°0) S1'T #1951 (5169 (9216 syauow 9 ased xas 3uLinp asn (gHD) 23L4AINgAXOCIPAY Bl

0T (LE91-+5°0) 00°€ (58) 9 (s € (89) € syauow g ased xas Sulinp asn Aseisd3

90 (01'8-€6°0) S£'T (oo¥) 8T (829 11 (€€€) £1 syauow 9 ased xas 3urinp asn ,saddod, /are01u pajeyu)

Vig (96'1-€2°0) 890 (T¥s) 8¢ (€L¥) 6 (8'99) 67 9AOQE JO € JO 2405 22udpuddap Jo AI1IPARS

1 ($8'1-01°0) ¥¥0 (828) ¢ (€90 § (#'s€) L1 (0¥-07) Al U0z

(20'9-570) ST’ @91 11 (€90 § sz 9 (61-91) 111 3uoz

(0'1-50'0) 80 (€87) 61 (s € (€€€) 91 (51-8) 11 U0z

CRIEETEN] (€70 s1 (519 9 (z81) 6 (£-0) 1 U0z

S[9AS] YSI $94008 | |NY

00°I (25'9-510) 00°1 @&sn i (s € (951 8 Ajrep asowle .o Ajreq

65 (6¥'€-11°0) 790 (00¢) 1T ©10¥ (€€€) £1 AplRapn

€€ (S¥°€-520°0) 670 (Tv1) ol @91 (92D 6 Aypuopy

o€ (€1'TI-9%°0) LET @v0) L1 (I'ey) 8 (CYANN) Ajyauows ueys ssa

U4y s 0Ls1) € (9s1) 8 J2A9N

sypuow 7| 1spd ay ur Supjuup a3uiq Jo fouanba.iq

€0 (€0°01-90'1) £T°€ (s'87) 0T (eLp) 6 (519 11 asn eadeip Auy

40} (90'1-00°1) €0°1 yO° (50'1-001) 2O'I (1es (05 ‘s) 0l (01°¢) s (4OI) s4ouried [enxas djew Jo JaquInu UeIPa|

10 (LL61-zeN) TS (009) T (T¥8) 91 (6:05) 9T X35 [eUE $53|WOPUOd 2Andada. Auy

y0° (8THT0'1) ¥0'S (002) 6 (68) LI (£79) te X35 [eUE SS3|WIOPUOD dARJISUI AUy

S (€£71€-00°0) +0°0 8L (9T°s1-21°0) +'1 (0 s (T9) 1 82+ J3YIO/PRXIN

€T (S£'T-100) 070 LE WL01-1%0) 1T sn (zsn € (951 8 ouneT/aluedsiy

8¢ (16%7-910) 10T 4 (Ly'6v—€9°0) 9°S (L9 (so1t (6€) T I3pUE|s| JYyioeg/uelSy

U9y (I'Lp) €€ (€90 5 (6%5) 8T UBDLIBWY UBDLIYY PG

10° (299¢-81'1) 9€°L 10 (er'61-6T1) L6F Tp0) L1 ('ey) 8 (9216 UYA

Aipiupasony

60 (11'591-99°0) S°01 (89) ¥ (£s1) € )1 arenpe.d-isod Auy

8y’ FTST-170) €€T (T s (sone 09 € 22483p s.403ydeg

68° (@'9-610) TI'I (9°€9) L€ (€Lp) 6 (099) 8¢ 23.83p Jeak- 4o 983]|0d awos

96’ (€T L~t10) 560 (0D ¥1 (zsn € (070 11 @a3o 4o jooyds y3iH

U3940y (o€ e (sone (0¥l L |ooyds ysiy uey3 ssa]

10> (£6080) 060 10> (£60-88°0) 260 (S “L8) S'L¥ (¥ ‘60) L€ (S5 ¥¥) 0§ (401 = 28ued 3jnuenbaorul) sueak up a3e uelpaly

d (ID %56) Yor d (1D %S6) YO (0L =) (61 =u) (1Is=u) 3JqDLDA
€10 |LS 3uad3y |LS 3uadaJ oN

(04 = u) YD ‘O3sIdUBIY UES Ul ‘UOIIDDJU| PRIIIUSURL |

Ajlenxag & yum pasouselq 3uiag 140day 10N PIQ PUB ‘PIQ OYAA AIH YHM SUIAIT USLY YIIM X3S SABH OYAA US| JO SO1ISIISIDBIBYD) [BJOIARYSg pue djydeiSowspoldos *¢ ajqe]



American Journal of Men’s Health

sexual partners had a higher odds of STI diagnosis, com-
pared to their counterparts which is consistent with prior
research (Dean et al., 2017; Grewal et al., 2017). MSM
living with HIV, may be at increased risk of STI acquisi-
tion due to immunosuppression (McClelland et al., 2005).
Additionally, the co-occurrence of HIV and other STIs
may increase HIV viral replication and potentiate onward
transmission (Dean et al., 2017). As such, sexual health
interventions in the SF Bay Area should actively engage
MSM living with HIV who use alcohol in comprehensive
HIV care and STI prevention and treatment efforts.
Moreover, based on our findings regarding younger MSM
we recommend adapting existing mobile health platforms
designed for young MSM, to deliver STI prevention mes-
sages that address relevant STI risks such as those associ-
ated with multiple sexual partnerships (Daher et al., 2017;
Lelutiu-Weinberger et al., 2018; Mayer & Fontelo, 2017).

This study has limitations. We used cross-sectional
data which limits our ability to draw causal inferences.
Specifically, we do not know the temporal sequence
between the correlates we identified and self-reported
STI diagnosis in the past 6 months. Hence, further analy-
sis using longitudinal data are needed to confirm and
build on our findings. The outcome of interest was based
on self-reported data and thus may not include asymp-
tomatic or undiagnosed STIs. It is also possible that STI
prevalence may falsely appear higher among MSM living
with HIV and those on PrEP due to regular screening pro-
cedures associated with HIV treatment and preventative
care services. There were few participants who reported
recent STI diagnosis among MSM living with HIV, which
may have increased our chances of committing a type I
error. In addition, we relied on self-reported data of sensi-
tive behaviors (e.g., sexual behaviors and substance use)
which are subject to social desirability bias however our
use of ACASI has been shown to reduce this bias com-
pared to face-to-face interviews (Beauclair et al., 2013).

Despite these limitations, this study provides impor-
tant information on the prevalence and correlates of STIs
among MSM living with and without HIV who use alco-
hol in the San Francisco Bay Area. The high prevalence
of STIs in this population underscores a persistent public
health problem. Also, the correlates of ST1Is differed qual-
itatively by HIV status, highlighting the need for sexual
health interventions to address the unique needs of MSM
living with and without HIV.
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