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Abstract

Introduction: Reducing higlrisk behaviors (i.e multiple partnershipcondomless
analvaginalsex alcohol use before sex, illicit drug usder HIV diagnosis is criticdbr
curtailing HIV transmissiorWWe designed an intervention to explgesg- counselingn
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reducinghigh-risk behavios among newly diagnosed HIp6sitive Chinesemen who have
sex with menISM).

Methods: We randomized 367 newly diagnosed Higsitivemen to either standaiaf-care
(SOC; n=183) apeercounselingntervention(n=184), and followed them fd2 months
(visit at 0-#3-, 6=, 9-and 12month).SOC participantseceived counseling on higisk
behavior reduction by clinistaff. Interventionparticipants received bo®OCand peer
counselingA generalized estimatingquation wasised to compargre-post diagnosis high-
risk behaviorchangelogistic regressiowas usedo assesthelikelihood of practicing high-
risk behaviers between intervention and SOC participants. Both iatémgat and per

protocol(full-dosageppproaches were used for the analyses.

Results: Foerspre and postdiagnosis comparisonsjultiple partnership fell from 50% to 16%
(p<0.001)raleohol use before sex from 23% to 98460.001) illicit drug use from 33% to 6%
(p<0.001), condomless ansdxfrom 47% to 4% insertive from 23% to 2%; receptive from
36% to 3%p<0.001).In the ntentto-treatanalysisaccounting for repeated measyeser
counselingvas more likely toedue insertiveanal seYAOR=0.65; 95%CI: 0.45-0.94),
condomiesanal seXAOR=0.27; 95% CI: 0.10-0.64) and illicit drug use (AOR=0.32; 95%
Cl: 0.16-0.64). In th@erprotocol analysispeercounselingvas associated with a lower
likelihood of using illicit drug (OR=0.23; 95%CI: 0.07-0.81) and having condomless vaginal
sex with women (OR=0.12; 95%CI: 0.07-0.98).

Conclusions=We observed a 14%3% decrease itheprevalence of selectedgh-risk
behaviorsafter HIV diagnosisPeercounselinghad a greater impaat reducing condomless
anal sex withmen,illicit drug use and condomless vaginal sex with womentower Future
studies'with exclusive peer-counselengnarenecessary ttest its efficacy and effectiveness

among Chinese MSM.

Clinical TrialNUmberNCT01904877
Introduction

In China, an inexorable upward treofdHIV has beemvithnessecamong men who have
sex with menISM) (1-3), with theHIV prevalenceamong this subgroup surging from 1.2% in

2005 to 7.7% in 2014 (4)A mathematical modeling also suggestsotential escalation &fl\V
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prevalence among Chinese to 21.4% by 2020, if no fuetfective prevention interventigare
implemented(5). The unrelentingdlV burden among Chine9dSM highlights an urgent need

to design and implement innovatifeasible and effective HIV interventions.

Timely HIV diagnosis and rapid podtagnosis linkag#o-care is a critical step of the
continuumeofHIV care (6). The theory behithis testingand-linkageto-carestrategyinvolves
“preventiomwith.positives”includingantiretroviral therapy (ART) initiation/adherenioe viral
suppressiomnd safer sethrough behavioral interventions to reduce transmission to others (7-9).
Despite the scalap in available and free HIV care services in recent y&dmsiese MSM
remain sboptimal in regular HIV tsting, linkage to and engagementiV care(10, 11).0n
one handthis€hallenge can blargelyattributedto variousindividual and structurddarries
reported among Chinese MSMcluding low HIV literacy HIV -associatedtigma,cultural
discriminationagainst homosexuality, lack of suppaitV disclosureconcern and psychological
burden. On.the.other hand, thathoritativeness of regular healthcprevider and the rigidness
of universal.China Center for Disease Control and Prevention (CDC) standzackdhereafter
SOC) maybe insufficientto accommodatspecific HIV careneeds of Chinese MSMesulting
in reduced confidence and trust in routine HIV care (10-13).

Peesare often effective changiragents among sociaéxual minoritysubgroups(14).
As supporing.membersand role models to their community, peers are cdgalbe of
outreaching tepecifichidden populations arfdcilitating care deliveryto those in need(15).
Comparedtosregular healthcare professionals, peer educators/coumsgibesmorecost
effective(16) in‘influencing behavioral modifications lagdressing clientgsychological needs
without discriminatbn or stigmatization (17). Qualitative evidenceuggestshat peer counsielg
may help to buildconfidence and trusbwardsHIV careserviceq18, 19).A metaanalysisof
fifteen studies.alsdound peeted HIV interventionsnight reduce overall unprotected anal
intercourse'among Hviegative MSM. However, most interventiomsre conducted in
American'and"Canada=13), were not randomized control tridCT) (n=13) andvere simply
groupbasedn=15)(20) Very little is known regarding the efficacy of individual-based peer

counseling intérventiom reducinghigh-risk amongHIV -positive MSM.

The promising perdeliveredcounselingor safer sex can becaucialand scalable
alternativeto the predominant SO0 foster better HIV care engagement am@hgnese MSM.

However noRCT haseverbeen conducted twompare the efficacy of peeounselingrerses
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SOCin reducing higlrisk behaviors amonglV -positiveChinese MSMWe conductedhe first
one-on-ongandomized intervention trié Beijing, Chinato 1) to assess change in higkk
behaviors across a cohort of recently diagnosed pdsitive Chinese MSM before and after
diagnosis; and 2) in the same cdhassess difference in higisk behaviors between those
randomized.to.a 4-session peer counseling intervention vs. those randon8Z&ddounseling
during a 12-month follow-up.

Methods
Study design and setting

This study was a twgear(2013.3-2015.3), twehase RCassessing the efficacy of
peercounseling vs. SOC ohRT initiation/adherencéprimary outcomef the trial) as well as
high-risk hehaviors change (main outcome in the current study), quality of life, ighestself-
efficagy, hospital anxiety and depression among newly diagnosedobi$itive MSMin Beijing,
China (2122). Phase Wwas a continuing enrollment phabkat has beesubstantiallydescribed
elsewherdg10, 23-27).In short,we collaborated witlalocal gayfriendly communitybased
organization (€BOChaoyang AIDS Volunteer Groypo recruitparticipantsszia short message
servicej'website advertisemegay-frequented venue outreach aeeér referralThe inclusion
criteriainclude cis-gender man, had sex with another man irpl2 months, 18 years or
older, living'in"Beijing and not planning teelocatein the next 12 month$i1V-negative or
statusunknown(selfreport) willing to provide blood sample fatlV test,and willing to
provide written informed consent for study participatighgible participants werasked to
complete a questionnaire survaty sociodemographiharacteristics and behavioral risk factors
followed:byasfree onsite HIV rapid test. Participamtith an initial positive result were asked to
have their blood drawn for laboratory confirmatory teBtaticipants weravited backto the
clinic within five daysof the initial visitreceivelab test resulinformed by a medical doctor.

HIV=positive men consented to participate in Phase Ilwmaerandomized to receive
either peer counseling or SOC within one week of their HIV diagnosis delivegtment
assignments generated by Vanderbilt Data Coordinating Center were put in numbelauesnve

to be opened by study participants upon randomization. To ensure a balanced randomization
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between interention and SOC arm, participants were first blomkdomized using a 1:1 ratio to
each of the two collaborated HIV clinics (Xicheng District CDC or Chaoyang District CDC). In
each clinic, an equal number of participants were further randomized to intenensOC arm

in multiple 4 or 6-person block sizes until thalance was reach¢#8). Randomized
participantsweredirected to visit the designated CDC clinic to compéeseirvey andhe first
counseling,to begin the Phasdrlal. Participantsn both arms were followed for 12 months, and
wererequéestedto complewther peeor SOCcounseling ab-, 3-, 6-and 9monthwith a

follow-up survey at 3-, 6-, 9- and 12-monfihe questionnaire surveyas set to precedbe
counseling during a visit with both events (0-, @-and 9-month)We allowed a‘buffering

period” (= 7 daysbefore/afteithe scheduled dat#) facilitate the participant retention

SQCpatticipantgeceivedcourselingprovided bya CDGtraineddoctor. Ageneric
messageemindemwassent to the participan&daysprior tothe scheduled visiT.he 36min
SOC counselingovered contents relatedgafer sex and prevention of HIV transmission per
China CDCs HIV counseling guidelinesSOC counselor also addressed guestions/concerns
from the participants during the vidih peer counseling, @tal ofsix peer counselorsave
recruited.and.trained before administering peer counselihgegr counselors wekdV -
positive MSMwho had at least six months of experiemceommunitybasedHIV counseling
servicesreceived Gour manuabuided workshop training, and 4-hour individual facdace
training from an experienced behavioral scierffsR.A.). The peercounseling manualas
developedand enhanced based on an adapted Infornvéinration-Behavioral Skills (IMB)
model (2933). Participantsn the peercounselingnterventionarm would receivea mesage
sent by the.designated peer counselor via cellphone or social media apps to samediusd\a
confirmed time/date within the buffering peridthe peercounseling session involved a one-on-
one 60-minuterdiscussion focusing on topics regarding specific high-risk behaviors niodifica
includingthe strategy taeducemale/female sexual partners, condomless/arsbkex,
commercial sexjlicit drug use, alcohol intoxication and multiple concurrent partnershigpke
end of the counseling, peer counselor and participant would identify one or more geafsifor
sexto be qualitatively evaluated in the next visit. As mandated by China CDC, allpzart&in
the peer-counseling intervention arms need to atiamihe SOC. Thus, participants in the
intervention arm received an initial SOC prior to the permseling sessiolhe study protocol

was reviewed and approved by the institutional review boards of Vanderbilt Utyivarsl the
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National Center for AIDS/STD Control and Prevention (NCAIDS) of China Center for Disease

Control and Prevention.
Data collection

A trained nurse in the clinic administered a papesed questionnaire survey to all
participantsupon enroliment (before HIV testing) collect dataon: (1) sociedemographic
characteristicsincluding age, ethnicity, marital status, education, employment, income, legal
household registration in Beijinpukou), duration of living in Beijing, and health insurance
status; (2pre-diagnosis higlrisk behaviors, including age of sex debut, year of sexual activity,
lifetime male/female sexual partners, prior HIV testing histonresent(past3-month) alcohol
consumption, recent alcohol use before sex, recent illicit dru¢saeeported intake of any of
these drugs: methamphetamine, MDMA, rush, mjagatimulant consisting of
Methamphetamine and caffein&ptamine, cannabis/marijuana, cocaine, opium, heroin or
morphine)recentcondomlessnsertive/receptive anal sex with men, recent sex with women,
recent experience with male commercial sex workers, recent anal sexmaith HI\-positive
men, and Selfeported HIV risk perceptio(®4,26). HIV -positiveparticipantsvho continued
Phase II'trial were asked fiarthercomplete aaurseadministeredjuestionnaire opast3-month
high-risk behaviorgascertained at-36-, 9-and 12month follow-ups)yndother interested
outcomegascertained at-03-, 6-, 9- and 12-month followps) includingquality of life (34) ,
stigmato HIV(35) and homosexuality(363¢lf-efficacy(37), hospital anxietyand depressio(88,
39). All dataregarding linkag®-careandART initiation analyzed elsewhere were obtained
from medicakecords and National ART Databg24, 22).Both HIV and syphilis tests were

lab-confirmed All laboratory tests and techniques have been described elsd26et@).
Satistical-analyses

To compare the baseline characteristics betweeimtervention andsOCarns, we used
Chi-square.oerFisher’s exact tests ¢ategorical variableandWilcoxon Ranksum test for
continuouswariable$Ve used generalized estimating equations (3&B3¥sess thstatistical
significance ohigh+isk behavior changpre- and posHIV diagnosis andto assess the trends
of thesebehavioral changes duriige 12 months follow-up, adjusted farpriori

confounders( age, ethnicity, educatiorgrital statugnd employmentART use is suggested to
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be associated with higiisk behavior change and healthcare vigls). In our study, more than

half of the participants initiated ART during the first 3 months of followduperefore, we also
adjusted ART use as a confounder in the current anai@imtent{o-treat analysis, we
performedbivariate and multivariable GEE models with logit functi@?) to longitudinally

assess thimpactof peer counselings. SOCin selected significarttigh-risk behaviors P<0.05

in Supplemental Table 1). In the multivariable GEE model, we adjustedrf@sponding

baseline higkrisk behavior, age, ethnicity, education, marital status, employment and ART use
In the perprotocol analysis (fullosage analysisjve conducted subgroup analysemong
participantsn both arms that completed all four sessions of either SOC or peer counseling.
Unconditionallegistic regressiomanalysesvere employed to compare selechegh-risk
behaviors'among participants between intervention and SOC arm based on the 12-month exit
survey databueto insufficient degrees bkedom to spend (sparse ‘yes’ response in the
characteristics being evaluated), only unadjusted result is presented to avdittinogerhen
performing.multivariable adjustment (43). We used Stata 12.0™ (StataCorp LP, Sifiéiga,
Texas, USAJor all statistical analyses

Results

Enrollment.and.study population

Werinitially recruited3,760 MSMin Phase bBnd then excluded 172 observations due to
duplicate patticipationconfirmedHIV -seropositivityprior to thisstudy, nonMSM, refusalto
provide bleod sample, invalid identification number, or lack of a questionnaire. Thgref6383
participantaindertookHIV testsand 455menwerenewly diagnosed as beihf)V -positive
(prevalence=12.7%; 455/3,58&mong the 4531V -positiveMSM, 367 (367/455; 80.7%)
werefurther enrolledo Phase IFandomizatiorto either intervention (n=184) or control (n=183)
arms.Eighty-eightparticipantsvere excludedlue torefusalto participate in Phase, lloss of
contact, havingdeft Beijing for hometown for treatmeafter diagnosis, failure to fiil Phase I
guestionnaires, very poor health, or death after diagrsisils of theenroliment and retention

processareillustratedin Figure 1.

Sociodemographic characteristics of the 3,588 participants in Phase | havedmirede
elsewherd23, 26).Among the 367 HI\positive men entering the Phase Il triak median age
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was 28years (interquartile rang@4-32).Most men were Hawethnic(93%),single(88%),
employed (83%), notocal resident$82%),and collegeeducated (77%). The post-
randomization distribution of mobiselinecharacteristics were not signifiady (P>0.05)

different between two arm@able 1).
Pre- and post- HIV diagnosis high-risk behaviors change

Table*2shows the prevalenad recenthigh+isk behaviordefore and after HIV
diagnosisr@mpaing to baseline surveyeported risk behavioassessedt 3monthdeclined
dramatically including alcohol consumption (55.1% vs. 38;1<0.001) alcohol use before sex
(22.9% vs.8.80; P<0.001),illicit drug usg33.0% vs. 5.9%; P<0.001), havindhad multiple
male sexuapartners $0.1% vs. 15.%; P<0.001 ) having had condomlessal sexX47.4% vs.
3.8%; P<0.001)with men, having had condoml@ssertiveanal sex23.4% vs. 2.%; P<0.001)
with men, and havingadcondomlesseceptive anal sef36.2% vs. 3.%; P<0.001)with men
Thedecreasing pattn forthesebehaviorsvas consisterdfterstratifying in studyarms

Trend andoverall impact of peer counseling vs. SOC

Figure 2 displays the trend sélectechighrisk behaviors over the study timeframe. In
contrast tosthe sharp decrease immediately-ghaginosis (Table 2), we saw a plateau in the
prevalence of almost all sexual and duging behaviors starting from the 3-month to the end of
the studyNeither peeicounseling intervention nor SOC aldinether reducedhe prevalence of
thesehigh-risksbehaviors beyond that was seen immediately post-diagfogis$0.05). Reer
counselingnas‘more likely to reducthe frequency of practicing insertive anal sex, condomless
receptive or insertive anal saxd illicit drug use over the 12 months periBg@.05)
(Supplemental Table 1n multivariable analysisising intentto-treat approach (Table,3)
compared t&8OC MSM receiving peer counseling intervention had a 35% reduced nskref
practicinginsertive anal sex with meAQR: 0.65; 95% CI: 0.44-0.91), 73% reduced risk of
engaging in.econdomlesmal sex with menAOR: 0.27; 95% CI: 0.10-0.64), and 68% reduced
risk of usingillicit drugs AOR: 0.32 95% CI:0.16-0.64).

Subgroup analysis of full-dosage receiving participants
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Results of the logistic regression analyses of associations between counseling status
(intervention vs. SOC) and higisk behaviors among futlosage (completion of all four
counseling sessions in either arm) participants are shown in Table 4. Based on treH. 2xih
survey, we found participants in the peer counseling arm had doworisk of using illicit
drug (OR=0:23; 95% CI: 0.00-81) andB8% lower risk opractiagng condomless vaginal sex
with women (OR=0.12; 95% CI: 0.02-0.98) comparedhtosereceiving SOCQounseling alone.

Discussion

In our Beijing MSM study, we observed a 14P8% decreased prevalerioalcohol
drinking beforeisex, illicit drug use, multiple male partnerships and condomkgssesx among
HIV -positive Chinese MSM aftem HIV diagnosisin contrast, anal/oral sex with Hipositive
MSM, commercial sex, ancbndomlessex with womerwasless frequent in this populatipn
thus not varyingt a greater exteint pre- and post- HIV diagnostomparison0.4%-2.4%
decrease)Qur.findings were consistent with a longitudinal study and&@/ in Amsterdam
showing that recently seroconverted MSM reduce their condomless anal sex andafumber
sexual partner®llowing anHIV diagnosis (44)A Mathematicalmodeling studylso reveda
substantialrisk behavioreduction among postiagnosis MSMn SoutherrCalifornia(45).
Howeverya recent study in Los Angeles indicatdésgher prevalence ebndomless anal sex
among recently seroconverted MSM compared to that befiMediagnoses(46Per theChina
CDC guidelines, our study participants received bothgstand postest counselingn safer
sexprovided by healthcare staff; participants in the intervention arm received bothr@Q@er
counseling.“This magxplainthe substantial decline in riglbehaviors that participants reported
post-diagnosisAlternatively,awareness of one’s HIV positivity status may ragisgchological
distressand reduce motivation for sex (4A)id challenging to disaggregatdether highrisk
behaviorsnerereduced amongllV-positiveMSM as a result ahe HIV diagnosistself or due
to the impaet-of preandpostiestcounselingpr thedramatic decreasgassimply a
phenomenowf “regressiorto the mean(48) ina prospective intervention studyuture trial
with minimumuyet ethicapre- and postest safer segounselingnayhelpbetter elucidatéhe
influence of HIV diagnosis on modifying high-risk behaviors.

Previous studies amom)V -negativeChineseMSM by Zhang et al. (serial cross
sectional study) and Zhu et al.(single armpost interventionyuggestshatintervention based
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on MSM peer groups is feasible to reducgrotected anal intercour§49, 50). In our study

among newly diagnosédlV -positive Chinese MSNh Beijing, we found peer counselling (vs.

clinic staftdelivered SOCinterventionweremore likely to reduce illicit drug use, condomless

anal sex with men and condomless vaginalvgigx womenin the 12 months post-diagnosis.

Our per protecol analyses (vs. intéottreat) showed a greater pemunseling intervention

effect on risky_behavior (i.e. illicit drug use) reduction compared to SOC, suggesting
cumulativebenefit of peer counseling in positively influencing risky behaviohisie with our
findings, an RCTamong HIV-infected MSM in Chicago, United Statesnd greater HIV
transmission riskeductionin an treatment advocacy program led by peer advocates compared to
those in standard ca(®l). Aggregate evidenaaf 22 MSM studiesuggestshatpeerdelivered
interventionis moreefficaciousin discouraging highisk activities or encouraging safer sex
practiceamong MSM (20). Compared tatlitional healthcare providensees are more credible

and less stigmatizing gudgmentalwhich is essential in buildingiutual trust before any
counseling.can be successfully delivered(20, 52). An experimental analysis among an urban gay
communityseenter also suggests thetipeducatofsounselors are often deemed as opinion
leaderamong gay community members; interventions that are employed and endorsed by such

roles mayless highrisk takings(53).

Although peer counselingasfound to be e#ctive inreducing several highsk
behaviors in our trial, theverallresultsshouldbe interpreted criticallyNearly all highrisk
behaviors feldramatically between baseline anth®nth visit, but did not shoany greater
reducing trenaver time in bottarms. This might be due to the strengtheB&ICguided by the
“Four Free,"One Cargjolicy (18), thus the SOC counselliogrresponded with our trial time
period might havéeen effectiven nurturingrisk reduction, especiallselevant toour
participatng clinics in Beijing where SOC staff received additional centralirathing before
studypartieipation It is also likely that sincéoth intervention and contrafrms received SOC
counselinggzangdditional efficacy as a result péer counselling intervention might te® small
to be measuredpart from theexisting SOCor therobustSOCeffect is likely to compensate the
effect of any peer counselling. Finally, the counseling may not be a principal factor in the
reduction in highdsk activities post-diagnosisré&ention servicesfferedto HIV-positivepeers
are a recognizestrategy taeduce new infection&4), along with suppression of viral load by

early ART initiation ad adherence (55, 58hnovative andculturally adaptegbrevention
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interventions for “prevention with positives” remain limited among ChineskIMfgyhlighting
the urgent needf developing such programs for tackling the HIV epidemics among Chinese

MSM in any non-interventionaettings

Our study is subjected to limitatiarfsirst,despite we assignghrticipants to a
specific peer counselor at the beginning of the trial, participants sugtah toan
alternativepeercounselomwhen the assigned peer counselor was altkento any
emergencywhich might affecpeercounselingconsistencyln addition, since the actual
peercounseling experience wase-on-one between counselor and participants, we could
not monitorthe.actual interventioguality beyond the initial protol-based traininglack of
fidelity monitor). Secondsince the sample size was derived to test the intervention on
primary outcomes (i.e. ART initiation/adherencsg wererestrained in statistical power to
perform a number of dosaggecific analysesr complexmultivariable adjustment in
regressionranalyses. Thigker thetrial protocol, we were limited itesing the exclusive
effect of peerounseling in modifying high-risk behavior without theerferenceby SOC or
introduction of ART. Fourth, highisk sexual and substance use behaviors are sensitive
topics to our study participants. We did not use compasgsisted selinterviews due to the
restrainedesource inour study locations, subjecting our dateptatential social disability
bias.Weralso.observed higher retention rates among participants in the intervention arm; the
differential retention and logo-follow-up across groups is likely to resulthiased findings.
However, we-did not find any statistically significant differencbaseline
sociodemg@graphic and behavioral characteristics between those retained-ttbltst/-
up (data now shown).ast,this study was conducted among MSM sampled in Beijing,
China, which may limit the generalizability of our findings to MSMthe regions of the
country.Despite thesémitations, our study was the firRCT to prospectivelyassess the
impactHIV=diagnosis, as well ggeer courding versus standardf-care orhigh-risk

behavior changes amomngwly diagnosed HIV-positiv€EhineseM SM.
Conclusions

Much has beewritten about peer counselilagd ‘positive prevention” for HIV-
infectedpersons. We think is important to address the oversimplified issue of the benefits

of peer counseling in various settings angong populations of differenharacteristics
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The use of peers as facilitators for M&decific intervention should be studied further,
given their potential to accommodate the psychologsmadial, andnstitutionalneedsy
MSM. Future randomized iclical trial with exclusive peer counseling amn routine care or
acombinationof other comparable risk reduction prograanenecessary téurther

demonstrate.itsfficacyin realword practice.
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Table 1. Baseline characteristics of newly diagnosed HIV-positive Chinese MSM in a

randomized clinical trial (N=367)

Characteristics ALL Intervention arm  Standardef-care arm  P-value
(N=367) (N=184) (N=183)
n, (%) n, (%) n, (%)

Age, year 0.91
Median, IQR 28, (2432) 28, (2532) 28, (24-33)

Ethnicity 0.31
Han majority 342(93.2) 169 (91.8) 173 (94.5)
Non-Hanminorities 25 (6.8) 15 (8.2) 10 (5.5)

Current marital status 0.10
Unmarried 323(88.0) 167 (90.8) 156 (85.2)

Married 44 (12.0) 17 (9.2) 27 (14.8)

Education (year/of schooling) 0.26
College and above (>12) 282 (76.8) 149 (81.0) 133 (72.7)

Senior high schoal (20-12) 35(9.6) 15 (8.2) 20 (10.9)
Junior middle school (®) 46 (12.5) 19 (10.3) 27(14.8)
Primary school orlowerg) 4(1.1) 1(0.5) 3(1.6)

Employment 0.25
Employed 304 (82.8) 157 (85.3) 147 (80.3)
Unemployed/retired 25 (6.8) 10 (5.4) 15 (8.2)

Student 24 (6.6) 13 (7.1) 11 (6.0)
Other 14 (3.8) 4 (2.2) 10(505)

Monthly incomegChinése Yuan (1 0.76

USD=6.8 Yuan)

Median, IQR 5,000 (3,000-8,000 5,000 (3,000-8,000) 5,000 (3,000-8,000)

Health insurance 0.08
No 164 (44.7) 74 (40.2) 90 (49.2)

Yes 203 (33.5) 110 (59.8) 93 (50.8)

Legal Beijing resideney (Hukou) 0.81
No 301 (82.0) 150 (81.5) 151 (82.5)

Yes 66 (18.0) 34 (18.5) 32 (17.5)
Duration of living in Beijing, year 0.97
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Median, IQR
Age of sex debut, year
Median, IQR
Year of sexual activity
Median, IQR
Lifetime number of male sexual
partners
<10
>10
Perception of HIV. risk prior to
HIV diagnosis
Low or very low
High or very high
Syphilis infection
No

Yes

5, (2-10)

20, (1822)

8, (4-12)

159(43.3)
208 (56.7)

100 (27.3)

267(72.7)

313 (85.3)
54 (14.7)

5, (29)

20, (1822)

8, (4-11)

73 (39.7)
111 (63.3)

42 (22.8)

142 (77.2)

160 (87.0)
24(13.0)

5, (2-10)

20, (1823)

8, (4-12)

86 (47.0)
97 (53.0)

58 (31.7)

125 (68.3)

153 (83.6)
30 (16.4)

0.76

0.88

0.16

0.06

0.37
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Table 2. Comparison of high-risk behaviors during the past 3 masgssed before and after HIV diagnosis among Chinese MSM in

a randomized clinical trial

Overall Intervention arm Standardsf-care arm
Characteristics Pre HIV Post HIV ~ P-value  Pre HIV Post HIV P-value  Pre HIV PostHIV ~ P-value
diagnosis diagnosis diagnosis diagnosis diagnosis  diagnosis
(N=367) (N=338) (N=184) (N=174) (N=183)  (N=164)
n (%) n (%) n (%) n (%) n (%) n (%)

Alcohol consumption <0.001 <0.001 <0.001

No 165 (44.9) 206 (60.9) 82 (44.6) 111 (63.8) 83(45.4) 95(57.9)

Yes 202 (55.1) 132 (39.1) 102 (55.4) 73 (36.2) 100 (54.6) 69 (42.1)
Alcohol use.before sex <0.001 0.003 0.001
No 283 (77.1) 309 (91.4) 147 (79.9) 159 (91.4) 136 (74.3) 150 (91.5)
Yes 84 (22.9) 29 (8.6) 37(20.1) 15 (8.6) 47 (25.7) 14 (8.5)
Illicit drug Use <0.001 <0.001 <0.001

No 246 (67.0) 318 (94.1) 132 (71.6) 168 (96.9) 114 (62.5) 150 (91.4)

Yes 121 (33.0) 20 (5.9) 52 (28.4) 6 (3.1) 69 (37.5) 14 (8.6)
Had multiple (>1) male sexual <0.001 <0.001 <0.001
partners
No 183 @9.9)  285(84.3) 95 (51.6) 148 (85.1) 88(48.1) 137 835)
Yes 184 60.1) 53(15.7) 89(48.4) 26 (14.9) 95(51.9)  27(165)
Had condomless anal sex with <0.001 <0.001 <0.001
men
No 193 (52.6) 325 (96.2) 96 (52.2) 171 (98.3) 97 (53.0) 154 (93.9)
Yes 174 (47.4) 13 (3.8) 88 (47.8) 3(1.7) 86 (47.0) 10 (6.1)
Had condomless insertive anal <0.001 <0.001 <0.001
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sex with men

No 281 (76.6) 331 (97.9) 139 (75.5) 171 (98.3) 142 (77.6) 160 (97.6)
Yes 86 (23.4) 7(2.1) 45 (24.5) 3(1.7) 41 (22.4) 4 (2.4)
Had condomless receptive anal <0.001 <0.001 <0.001
sex with men
No 234 (63.8) 328 (97.0) 114 (62.0) 173 (99.4) 120 (65.6) 155 (94.5)
Yes 133 (36.2) 10 (3.0) 70 (38.0) 1(0.6) 63 (34.4) 9 (5.5)
Had anal sex'with known HIV- 0.15 0.57 0.14
positive men
No 351 (95.6) 315 (93.2) 175(95.1) 163 (93.7) 176 (96.2) 152 (92.7)
Yes 16 (4.4) 23 (6.8) 9(4.9) 11 (6.3) 7 (3.8) 12 (7.3)
Had oral‘'sex with known HIV- 0.14 0.08 0.87
positive men
No 351 (95.6) 330 (97.6) 174 (94.6) 171 (98.3) 177 (96.7) 159 (97.0)
Yes 16 (4.4) 8 (2.4) 10 (5.4) 3(1.7) 6 (3.3) 5(3.0)
Had anal sex with commercial 0.66 0.37 0.88
sex worker
No 360 (98.1) 333 (98.5) 181 (98.4) 173 (99.4) 179 (97.8) 160 (97.6)
Yes 7(1.9) 5 (1.5) 3(1.6) 1(0.6) 4(2.2) 4 (2.4)
Had condemless vaginal sex 0.02 0.04 0.17
with wemen
No 350 (95.4) 331 (97.9) 176 (95.6) 171 (98.3) 174 (95.1) 160 (97.6)
Yes 17 (4.6) 7(2.1) 8 (4.4) 3(1.7) 9 (4.9) 4 (2.4)

Note: samplessize may vary due to missing response and attrition from baseline to 3-month follow-up visit

This article is protected by copyright. All rights reserved



Author Manuscript

This article is protected by copyright. All rights reserved



Author Manuscript

This article is protected by copyright. All rights reserved



Table 3 Bivariate and multivariable logistic regression analyses of the impact of peer
counseling intervention versus standard-of-care on selected sexual behaviors among Chinese
MSM over a 12-month follow-up (intenticio-treat)

High risk behaviors Comparison  OR 95% ClI aOR 95% ClI

Had insertive analsex with men Yes vs. no 0.63 (0.44,0.91) 0.65 (0.45,0.94)

Had condomlessireceptive or insertive anal  Yes vs. no 0.25 (009 0.66) 0.27 (0.10,0.74)
sex with men

lllicit drug use Yes vs. no 0.29 (0.15,0.59) 0.32 (0.16, 0.64)

Note: OR, odds,ratio; aOR, adjusted odds ratio; Cl, confidence interval

*Adjusted for the corresponding baseline high-risk behasige, ethnicity, education, marital status, employment and ART
use
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Table 4 Subgroup analysis of peer counseling versus standard-of-care on recent high-risk

behaviors among newly diagnosed HIV-positive MSM participated in all sessions (per-

protocof)
Characteristics Intervention Standardsef-care (N=124) Unadjusted OR (95%
(N=165) Cl)*
n (%) n (%)

Alcohol consumption

No 102 (61.8) 76 (61.3) Reference

Yes 63 (38.2) 48 (38.7) 0.97 (0.61,1.58)
Alcohol use before sex
No 151 (91.5) 116 (93.6) Reference
Yes 14 (8.5) 8 (6.4) 1.34 (0.55,3.31)
Illicit drug use

No 149 (97.6) 121 (90.3) Reference

Yes 16 (2.4) 3(9.7) 0.23 (0.07,0.81)
Had multiple (1) male sexual
partners
No 146 (88.5) 103 (83.1) Reference
Yes 19 (11.5) 21 (16.9) 0.64 (0.33,1.25)
Had condomless‘insertive or receptive
anal sex with men
No 163 (98.8) 122 (98.4) Reference
Yes 2(1.2) 2(1.6) 0.75 (0.11,5.39)
Had anal sex with known HIV-
positive men
No 155 (96.9) 120 (96.8) Reference
Yes 10 (6.1) 4 (3.2) 1.94 (0.59,6.32)
Had oral sex with known HIV-
positive men
No 160 (97.0) 123 (99.2) Reference
Yes 5 (3.0) 1(0.8) 3.84 (0.44,33.32)
Had anal sex withseemmercial sex
worker
No 163 (98.8) 124 (100) Reference
Yes 2(1.2) 0 -
Had condomless vaginal sex with
women
No 164 (99.4) 118 (95.2) Reference
Yes 1 (0.6) 6 (4.8) 0.12 (0.02,0.98)
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Note: OR, odds ratio; Cl, confidence interval

Sassessed cross-sectionally using the last follow-up data (12-month visit)
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