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Abstract Research conducted amongmenwhohave sexwith

men(MSM)inhigh-incomecountrieshasdemonstratedthatneg-

ativemental health is one of the significant drivers of HIV infec-

tion, and fewstudies haveexamined the statusofmental health

amongMSM in China. We sought to describe depression and

loneliness and identify their correlates among Chinese MSM.

Across-sectional studywasconductedamongHIV-negativeor

unknownstatusMSMin2014.Time–locationsamplingandonline

conveniencesamplingmethodswereemployed.Depressionwas

measuredvia a short versionofCES-D (CES-D10).Loneliness

was measured from a single item in CES-D 10. Multivariable

logistic regressionswereconducted to identify independentcor-

relates of depression and loneliness. A total of 507 individuals

participatedin thestudy.Of them,26.8and35.5%reportedmod-

erate-to-severe symptomsofdepressionandfeeling lonely, res-

pectively. Depressed participants were more likely to have a

sense of hopelessness for the future (AOR 3.20, 95% CI 1.90,

5.20) and report higher levels of internalized homophobia

(AOR2.32,95%CI1.47,3.67).Participantswhoreportedfeeling

lonely were more likely to have had condomless receptive anal

intercourse in the past 6months (AOR 1.67, 95%CI 1.08, 2.58)

and feel hopeless for the future (AOR 2.40, 95% CI 1.60, 3.70).

MSM in China have significant rates of depression and lone-

liness.HIVpreventionefforts shouldaddress thementalhealth

needs of Chinese MSM such as providing safe environments

for social support and role models.

Keywords MSM �HIV �Depression � Loneliness �
Mental health � Sexual orientation

Introduction

Menwhohavesexwithmen(MSM)areoneof themostaffected

groups by the HIV/AIDS epidemic across the world (Neme,

Goldenberg, Stekler, Sullivan, & Stephenson, 2015). Glob-

ally, theMSMpopulation represents 78%ofallmenwhohave

been newly diagnosedwithHIV (Centers for Disease Control

and Prevention, 2015). In theU.S.,MSMcomprisemore than

half of all newly infected people with HIV annually and con-

tinue to be the largest group of individuals infected with HIV

(Halletal.,2008). InChina, theprevalenceofHIVamongMSM

has also increased substantially in recent years, and 29.4% of

new HIV infections in 2011 were through male-to-male con-

tact (Wu et al., 2015). While numerous behavioral interven-

tions focused on reducing sexual risk of MSM in China have

beenadopted in thepast twodecades, effective, long-term, and

sustainable behavioral change will be hard to obtain without

considering psychosocial and mental health factors.

Psychosocial and mental health issues such as depression

contribute significantly toHIVrisk in theMSMpopulation.For

example, gender role-related stress, homophobia, gay-related

stigma and discrimination, poor social support, and high rates

of drug and alcohol use lead to riskier sexual behavior and an

increasedprevalenceofHIVamongthispopulation(Safren,Reis-

ner,Herrick,Mimiaga,&Stall, 2010).Moreover,MSMsuffer

from a range ofmental health issues, most notably depression.
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Clinical depression is characterizedby lowmood, lossof inter-

est or pleasure in most activities, feelings of worthlessness or

inappropriateguilt, changes in appetite, difficulty sleeping, loss

ofenergy,difficultyconcentrating,appearingrestlessor slowed

down,andthoughtsofsuicide(Ophir,Asterhan,&Schwarz,2017).

The prevalence of moderate-to-high depressive symptoms in

MSM varies in different countries, ranging from 11% in India

(Tomori et al., 2016), to 24.6% in theU.S. (Dyer,Regan, Pacek,

Acheampong, & Khan, 2015), to 44.5% in Peru (Ferro et al.,

2015),andto46.3%inTanzania(Ahanekuetal.,2016).InChina,

theprevalenceofdepressionamongMSMis46.1%(Yanetal.,

2014),andamongthegeneralpopulationis3%(Chenetal.,2007).

Furthermore, depressionhas been shown to affect sexual func-

tioning and increase the risk of condomless sex and substance

use amongMSM (Ahaneku et al., 2016;Watkins et al., 2016).

Finally,depressioncanbeabarrier toaccessingHIVprevention

servicesandcare (DuBois&McKirnan,2012;Weietal., 2016).

Loneliness is alsocommonamongMSM,manyofwhomdo

notdisclosetheir sexualorientationtofamilyandfriendsforfear

ofrejection.Loneliness isanunpleasant, subjectiveexperience

thatresults fromthe lackofquantityorqualityofsocial relation-

ships(Peplau&Perlman,1982).Lonelinessmaystemfromminor-

itystress(Kuyper&Fokkema,2010),perceivedandenactedstigma,

lack of social support (Hubach et al., 2015), and loss of friends

andintimatepartnersduetoHIV/AIDS(Dispenza,Dew,Tatum,

&Wolf,2015).Moreover, lonelinesshasbeenshowntobeabar-

rier toreceivingHIVtestingandcounselingamongMSM(Neme

et al., 2015). Similar to depression, feeling lonely is associated

with higher rates of condomless sex and increased risk forHIV

infection (Kott, 2011); in fact, condomless sex was reported to

be a coping mechanism for lonely and isolated MSM to decre-

ase their feelings of loneliness (Martin&Knox, 1997;Shernoff,

2006).Whennotdirectlyusingsexualbehaviorasacopingstrat-

egy, some lonelyMSMmayengage in activities that indirectly

lead tounsafesexualbehaviors; forexample, lonelyMSMmay

turn to substances to escape feelings of loneliness, leading to

lowered sexual inhibitions, resulting in increased risky sexual

behavior (Kurtz, 2005).

Notonlydopsychosocial andmental health factors dispro-

portionatelyaffectMSM, they interact to lead toelevatedHIV-

risk behavior amongMSM. In fact, themore psychosocial and

mental health issues an individual endorses, the greater his risk

forbothparticipatinginriskysexualbehaviors(unprotectedanal

intercourse,multiple sexpartners) andbecoming infectedwith

HIV.Theseco-occurringpsychosocialhealthproblemsmayactu-

allybedrivingtheHIVepidemicamongMSM(Mustanski,Garo-

falo,Herrick,&Donenberg,2007;Stall et al.,2003).Moreover,

a fewtheoreticalmodelshavebeendeveloped toexplain thecon-

nection between negative affective states andHIV-risk behav-

iors, such as the AIDSRiskReductionModel (ARRM) (Cata-

nia, Kegeles, & Coates, 1990), the Information–Motivation–

Behavioral Skill Model of HIV prevention behavior (Fisher,

Fisher, & Shuper, 2009), the Integrative Model of Behavioral

Prediction (Fishbein, 2009), and the Loneliness and Sexual Risk

Model (LSRM) (Torress & Gore-Felton, 2007). As an example,

the LSRM has shown that loneliness is associated with increased

risky sexual behavior and that this relationship is mediated by the

influence of substance use and compulsive behavior (Torress

&Gore-Felton, 2007).Additionally, amodified version of the

LSRMsuggests that internalizedhomophobiamediates therela-

tionship between loneliness and sexual behavior among MSM

(DeLonga et al., 2011).

While the impactofdepressionandlonelinessonsexualrisk-

taking among MSM has been well documented in the mental

healthandHIVpreventionliteratureinthepastdecadefromdevel-

oped countries, their associationwith risky sexual behaviors is

poorlyunderstoodamongMSMinAsiancountriessuchasChina.

OnestudyinChinaexaminingsocialsupportanddepressivesymp-

toms found the prevalence of depression among generalMSM

of various serostatuses was 46.1% (Yan et al., 2014). Another

study discovered the prevalence of depression among a group

ofHIV-positiveMSMtobe36.0%,and that the levelofdepres-

sive symptomshad an impact onwhether participants initiated

antiretroviral therapy (Taoet al., 2017).However, there are still

nostudiesaddressing therelationshipbetweendepression, lone-

liness and risky sexual behavior amongMSM in China. More-

over,manyof the existing studieswere conductedamongMSM

whoareHIV-positive,soitisunclearwhetherthesefindingsapply

toHIV-negativeMSM.Exploringtheconnectionbetweendepres-

sion, loneliness,andriskysexualbehavioramongHIV-negative

and unknown status, MSM in China may shed additional light

onhow tobest reduceHIV transmission in thisvulnerablepop-

ulation.

Inthisstudy,wesought todescribetheprevalenceofdepres-

sion and loneliness among a diverse sample of HIV-negative/

unknownMSMinChina, andexamined their associationswith

demographic factors, psychosocial conditions, andHIV-related

risk behaviors.

Method

Participants

Weconductedacross-sectionalsurveystudyofMSMinJiangsu

Province,China,betweenNovemberandJanuary2014.Thissur-

veywas thebaselinedatacollectionfora longitudinalcohort study

designedtoassess theeffectsofaninterventiontoincreaseHIV

testing uptake amongMSM in the province. To be eligible for

the study, participants had tomeet the followingcriteria: (1) be

biologicallymale; (2)beat least18yearsofage; (3)be living in

Jiangsu Province; (4) have had oral or anal sex with another

male in thepastyear; and (5) self-report beingHIV-negativeor

havingunknownHIVstatus. Inaddition, since thiswaspartofa

cohort study,weaskedeligibleparticipants toprovide theircon-

tact informationduringthe informedconsentprocess.Weemplo-
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yed two sampling methods to recruit participants: time–loca-

tion sampling (TLS) and online convenience sampling.

Time–Location Sampling (TLS)

TLS is used to sampleMSMpopulations through the creation

of a sampling frame that comprises a universe of venues, days,

and time periods where and when the population can be found

to congregate. It has been described in detail elsewhere (Zhao

et al., 2015). Briefly, during the formative phase, we construc-

tedanup-to-dateuniverseor sampling frameofvenues frequen-

tedbyMSM, includingbars, danceclubs,bathhouses, andcruis-

ing areas, aswell as the days and time periods of attendance in

theChinesecityofNanjing.Fromtherosterofallpossiblevenue-

day-time(VDT)periods,a randomsampleofVDTperiodswas

drawn. At the randomly selected VDT, all potentially eligible

subjectswerecounted.Menentering/exitingthevenueorcross-

ing a predetermined linewere intercepted, assessed for eligibil-

ity, and invited to participate.

During theassessment, recruiters brieflydescribed the study

to the men and asked whether they were willing to participate.

Menwhohadnotpreviouslyparticipatedwerereferredtoaninter-

viewerwhoscreenedforeligibility.Eligibility screeningoccur-

red inaprivate areaof thevenueor in adesignated interviewing

spacenear thevenue. Inadditionto theaboveeligibilitycriteria,

participants recruited throughTLSalsohad tobe consecutively

approachedbythestaff at the randomlyselectedVDT(i.e., they

could not approach staff on their own or at a later time). Once

participantswere determinedeligible, staff discussed informed

consentusingatabletcomputerandaddressedquestions.Tocon-

sent to the study, participants had to click the‘‘Agree’’button on

the electronic informed consent form. Staff then oriented partic-

ipants to the tablet computer-assisted interview. Once partici-

pants were familiar with the operation of the tablet computer,

they completed a self-administered survey.

Participants were recruited during 23 randomly selected VDT

periodsfromNovember2013toDecember2013.Staffenumerated

777menfromtenvenues,consecutivelyapproached478, scree-

ned342(71.5%eligibilitydetermination), found290 tobeeligi-

ble (84.8%eligibility), and261(90.0%participation)consented

to the study and completed the survey.

Online Convenience Sampling

Wepostedour studyadvertisementon themostpopularprovin-

cialgay-orientedwebsitetoinviteonlineparticipationinourstudy.

By clicking on the advertisement, interestedMSMwere taken

to an Internet-based surveywebpage.The eligibility screening

and informed consent procedures implemented for the online

survey component were the same as the aforementioned TLS

component. To prevent duplicate participation, a feature within

the survey softwareprogramwas enabledwhichwouldnot allow

potentialparticipantstoaccessthesurveymorethanoncefromthe

same IP address. Furthermore, our staff double-checked the

contact informationprovidedbyparticipants before givingout

incentives for completing the survey. Frommid-November 2013

tomid-January 2014, 985 potential participants clicked on our

online survey advertisement or link. Of these, 941 entered the

eligibility screeningpage and823answered all eligibility ques-

tions (87.5% eligibility determination), 592 met the eligibility

criteria (71.9% eligibility), and 271 (45.8% participation) con-

sented to the study and completed the survey.

Participants who completed the survey received an incen-

tive in the formofa50RMB(&8USD)pre-paidcellphonecard.

The studywas approved by the University of California—San

Francisco’s Committee on Human Research and Jiangsu Pro-

vincialCenterforDiseaseControlandPrevention’sInstitutional

Review Board.

Measures

Outcome Variables

Depression(CES-D10)TheChineseversionof10-itemCES-D

Depression scale was used to screen depressive symptoma-

tologywithin thepastweek. Ithasbeenvalidatedamongaclin-

icallydepressedpopulationaswellasanon-clinical,generalpop-

ulation in China (Kohout, Berkman, Evans,&Cornoni-Huntley,

1993;Yu,Lin,&Hsu,2013).Scoresof theCES-D10 range from

0 to 30,with higher scores indicatingmore depressive symptoms

(Cronbach’sa=0.81).Thosewhohadscoresabove20wereclas-

sified as having moderate-to-severe depressive symptoms.

LonelinessLonelinesswasmeasured fromasingle item(‘‘I

felt lonely’’) in theCES-D10(Kohoutetal.,1993).Participants

who reported feeling lonely‘‘sometimes’’or‘‘most or all of the

time’’were categorized as experiencing loneliness. Although

theutilityofasingle-itemlonelinessmeasuremaybecalledinto

question, due to the stigma associated with being identified as

lonely, it has beenwidely used in previous studies inChina and

other countries (Luo&Waite,2014;Savikko,Routasalo,Tilvis,

Strandberg,&Pitkala, 2005; Zhong,Xu, Jin, Zou,&Liu, 2016)

and has been proven to have good face and predictive validity

(Tilvis, Pitkala, Jolkkonen, & Strandberg, 2000). In addition,

this single-question measure was the original standard against

whichmulti-item instrumentswerevalidated. It hasbeen shown

tobehighly correlatedwith the twomostwidelyused loneliness

assessment tools: the UCLA Loneliness Scale (Russell, 1996)

and the de Jong Gierveld Loneliness Scale (de Jong Giervel &

van Tiburg, 1999). Single-item surveys have also been used in

other studies tomeasuremoodstatusandgeneralhealthandare

considered to have the advantage of simplicity while preserv-

ingvalidity (DeSalvo,Bloser,Reynolds,He,&Muntner, 2006;

Luria, 1975).
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Independent Variables

Sociodemographics Participants were asked about their age,

educational level, legalmarital status,whetherornot theywere

cohabitingwith amanorwoman, employment status,monthly

gross income, and sexual orientation.

Sexual Behaviors and HIV Testing Participants reported

the number ofmale partners they engaged in anal intercourse

within the past 6months, andwhether or not they consistently

usedcondomswhenengaging in insertive and/or receptiveanal

intercourse.Participantswerealsoaskedwhether theywere tes-

ted for HIV in the past 12months.

Internalized HomophobiaFive out of the seven items from

the Reactions to Homosexuality scale were used to measure

internalizedhomonegativity(‘‘I feelcomfortable ingaybars,’’

‘‘I feel comfortable discussing homosexuality in a public sit-

uation,’’‘‘I feel comfortable being a homosexual man,’’‘‘Homo-

sexualityismorallyacceptabletome,’’‘‘EvenifIcouldchangemy

sexual orientation, I wouldn’t’’) (Berg, Ross, Weatherburn, &

Schmidt, 2013).The facevalidity of thefive itemswas confirmed

byapanel includingChineseprofessionalsandmembers fromthe

MSMcommunity;scoresofthefive-itemscalerangedfrom0to4,

with higher cores indicating fewer experiences of homophobia.

(Cronbach’s a=0.65).

Future Expectations Five items from the Chinese version

of the Beck Hopelessness Scale were used tomeasure partic-

ipants’ negative expectancies for the future (e.g., ‘‘It is very

unlikely that Iwill get any real satisfaction in the future,’’‘‘the

future seems uncertain to me’’) (Beck & Weissman, 1974;

Shek, 1993). The individual item scores ranged from 0 to 5

(Cronbach a= 0.73), and the total ‘‘hopelessness score’’was

the sum of the scores on the individual items, with higher

scores indicating more hopelessness.

Analysis

Potential duplicationbetweenTLSandonlineparticipantswas

examined by comparing the contact information provided by

participants; sevenduplicatedrecordswereexcludedfromanal-

ysis.Theanalyticalsampleincluded507MSMparticipantswho

completed theCES-D10.Weconducted all analyses inSTATA/

SE 11 (College Station, TX) with level of significance deter-

mined at a .05 p value.

Descriptive analyses were conducted to describe character-

isticsof the sample, includingsociodemographics,HIV-related

sexualorhealthbehavior,andpsychosocialconditions.Theinter-

nalconsistencyofthescaleswasassessedusingCronbach’salpha

coefficients.Bivariateanalyses,usingv2 tests,ofdepressionand
lonelinessbeganwith the full set ofdemographic, sexualbehav-

ior,HIVtesting,hopelessness,andinternalizedhomophobiavari-

ables. Variables that were associatedwith depression and loneli-

ness at pB .10 in bivariate analysis were entered into multivari-

able logistic regression models.

Results

We enrolled a total of 507 participants. Of these participants,

30%werebetweentheagesof18–25,41.6%hadcollegedegree

or above, 19.8% of the participants were married, 20.3% were

cohabitatingwith another man, and 67.9%were self-identified

as gay. 78.5% reported having prior HIV testing at the time of

interview.Thepercentageofcondomlessinsertiveanal intercourse

(CIAI) andcondomless receptive anal intercourse (CRAI)was

38.7and31.2%,respectively(Table1).Oftheparticipants,26.8%

experiencedmoderate-to-severe symptomsofdepression (here-

after‘‘depressed’’) and 35.5% experienced loneliness in the past

week. Meanwhile, 41.2% of the participants felt hopeless and

46.2% had high levels of internalized homophobia (Table 1).

Table 2 presents the bivariate correlates of moderate-to-sev-

eredepressionandlonelinessamongthestudyparticipants.Com-

pared to thosewhowere not depressed (i.e., non-to-mild), partic-

ipantswhohadexperiencedmoderate-to-severaldepressionwere

significantlymore likely to be 18–25years old (p= .002), and

be cohabiting with men (p= .003). They were marginally less

likely to have beenHIV tested in thepast 12months (p= .058),

and more likely to feel hopeless (p\.001) and have higher

levelsof internalizedhomophobia (p= .001).Meanwhile, com-

pared to those who had not experienced loneliness, participants

who experienced lonelinesswere significantlymore likely to be

aged between 26 and 35years old (p= .026) and have no main

male partner (p= .04). They were significantly less likely to

have been HIV tested in the past 12months (p= .036), more

likely to have CRAI (p= .022) and feel hopeless about the

future (p\.001).

Table 3 presents the multivariable correlates of moderate-

to-severe depression and loneliness of the study participants.

Participants who were cohabiting with men were 3.37 times

more likely to be depressed (AOR 3.37, 95% CI 1.31, 8.64)

compared to thosewere cohabitingwithwomen. Participants

who felt hopelessness about the future (AOR 3.20, 95% CI

1.90, 5.20) and reported higher level of internalized homopho-

bia (AOR 2.32, 95% CI 1.47, 3.67) were more likely to be

depressed. Meanwhile, participants who were aged 26–35years

oldhadgreateroddsofexperiencing lonelinesscompared to those

agedbetween18and25yearsold(AOR1.55,95%CI0.95,2.52).

Participants who had CRAI had greater odds of experiencing

loneliness compared to those did not have CRAI in the past

6months (AOR1.67, 95%CI 1.08, 2.58). Finally, participants

who had a sense of hopelessness were 2.4 timesmore likely to

experience loneliness compared to those who felt hopeful for

the future (AOR 2.40, 95% CI 1.60, 3.70).
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Table 1 Prevalence of negativemental health issues and sample characteristics amongHIV-negative/unknownmenwhohave sexwithmen, Jiangsu,

China, 2013

Characteristics N %

Depression No 371 73.2

Yes 136 26.8

Loneliness No 327 64.5

Yes 180 35.5

Age (in years) 18–25 151 30.0

26–35 186 36.9

36? 167 33.1

Education Middle school or less 74 14.6

High school or technical 222 43.8

College or above 211 41.6

Marital status Single 292 57.7

Married 100 19.8

Other 114 22.5

Cohabitating partners With women 93 18.3

With men 103 20.3

Other 311 61.3

Employment Fulltime 418 82.4

Other 89 17.6

Income (RMB) B2999 173 34.1

3000–4999 195 38.5

C5000 139 27.4

Sexual orientation Gay 344 67.9

Bisexual/straight/unsure 163 32.1

Out to anyone No 230 45.4

Yes 277 54.6

Age of first anal intercourse B18 72 16

19–25 260 57.6

C26 119 26.4

Condom use in first anal intercourse No 163 36.1

Yes 288 63.9

Have a main male partner No 276 54.4

Yes 231 45.6

Number of male anal sex partners B1 217 42.8

2–5 217 42.8

C6 73 14.4

CIAI No 277 61.3

Yes 175 38.7

CRAI No 311 68.8

Yes 141 31.2

HIV testing No 109 21.5

Yes 398 78.5

Hopelessness Hopeful 298 58.8

Hopeless 209 41.2

Internalized homophobia Low 254 53.8

High 218 46.2

CIAI condomless insertive anal intercourse, CRAI condomless receptive anal intercourse
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Table 2 Bivariate correlatesofmoderate-to-severedepressive symptomsand loneliness amongHIV-negative/unknownmenwhohavesexwithmen,

Jiangsu, China, 2013

Characteristics Depression Loneliness

Yes N % p Yes N % p

Age (in years) 18–25 47 151 31.13 .002 54 151 35.76 .026

26–35 59 186 31.72 78 186 41.94

36? 28 167 16.77 47 167 28.14

Education Middle school or less 16 74 21.62 .476 23 74 31.08 .660

High school or technical 64 222 28.83 82 222 36.94

College or above 56 211 26.54 75 211 35.55

Marital status Single 86 292 29.45 .079 107 292 36.64 .566

Married 18 100 18.00 31 100 31.00

Other 32 114 28.07 42 114 36.84

Cohabitating partners With women 12 93 12.90 .003 28 93 30.11 .131

With men 34 103 33.01 31 103 30.10

Other 90 311 28.94 121 311 38.91

Employment Fulltime 115 418 27.51 .449 155 418 37.08 .107

Other 21 89 23.60 25 89 28.09

Income (RMB) B2999 43 173 24.86 .704 60 173 34.68 .858

3000–4999 56 195 28.72 68 195 34.87

C5000 37 139 26.62 52 139 37.41

Sexual orientation Gay 95 344 27.62 .559 122 344 35.47 .979

Bisexual/straight/unsure 41 163 25.15 58 163 35.58

Out to anyone No 67 230 29.13 .286 82 230 35.65 .949

Yes 69 277 24.91 98 277 35.38

Age of first anal intercourse B18 20 72 27.78 .199 24 72 33.33 .268

19–25 80 260 30.77 102 260 39.23

C26 26 119 21.85 37 119 31.09

Condom use in first anal intercourse No 49 163 30.06 .450 61 163 37.42 .670

Yes 77 288 26.74 102 288 35.42

Have a main male partner No 81 276 29.35 .161 109 276 39.49 .040

Yes 55 231 23.81 71 231 30.74

Number of male anal sex partners B1 60 217 27.65 .758 80 217 36.87 .427

2—5 59 217 27.19 79 217 36.41

C6 17 73 23.29 21 73 28.77

CIAI No 81 277 29.24 .415 95 277 34.30 .460

Yes 45 175 25.71 66 175 37.71

CRAI No 81 311 26.05 .197 100 311 32.15 .022

Yes 45 141 31.91 61 141 43.26

HIV testing No 37 109 33.94 .058 48 109 44.04 .036

Yes 99 398 24.87 132 398 33.17

Hopelessness Hopeful 29 209 13.88 .000 50 209 23.92 .000

Hopeless 107 298 35.91 130 298 43.62

Internalized homophobia Low 52 254 20.47 .001 86 254 33.86 .455

High 74 218 33.94 81 218 37.16

CIAI condomless insertive anal intercourse, CRAI condomless receptive anal intercourse
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Discussion

In this study, we found that about one-fourth of the HIV-neg-

ative or unknown status MSM participants in China suffered

frommoderate-to-severedepressionandone-thirdsuffered from

loneliness. The prevalence of moderate-to-severe depression

in our sample, 26.8%,was lower than the rates reported in pre-

vious studies of Chinese MSM of various serostatuses, which

was46.1%(Yanetal.,2014),andChineseMSMwhowereHIV-

positive,whichwas 36.0%(Tao et al., 2017). The ratewaswithin

therangereportedbyotherdevelopingcountries,with11–46.3%

experiencingdepressivesymptomsamonggeneralMSM(Ahaneku

et al., 2016; Tomori et al., 2016). The results of our study also

revealedahighprevalenceofothernegativepsychological states

such as hopelessness and internalized homophobia, which were

significantly correlated with depression and loneliness among

our sample of MSM participants. In general, MSM are dispro-

portionately impacted by mental health issues, such as depres-

sionand suicidality (Dyer et al., 2015;Li et al., 2016).Thesemen-

tal health issues may be consequences of stigma and discrimina-

tion and may result in adverse behavioral and health outcomes,

includingHIVinfectionandpoorerhealthoutcomesdue to lack

of adherence in testing and treatment (Dyer et al., 2015).

A global online survey reported that internalized homopho-

bia was negatively associatedwith having ever tested for HIV

among ChineseMSM (Pyun et al., 2014). As one of the social

barriers of HIV care and treatment, internalized homophobia,

i.e.,negativefeelingsaboutone’sownsexualorientation result-

ing from the internalization of anti-gay stigma and prejudice

(Herek, 2004), may cause negative self-worth, increased self-

judgment, and the belief that something iswrongwith oneself;

thismayfurthercontributetominoritystressandfeelingsofdepres-

sionandultimatelyaffecthealth-seekingbehaviorssuchasHIV

testing.Therefore,campaignsthatfocusondestigmatizinghomo-

sexuality and promoting acceptance of one’s sexualitymay be

helpful in reducing internalized homophobia and improving

HIV prevention efforts among MSM.

Previous studies reported that theMSMpopulation inChina

was vulnerable to poor social support and increased depression

and loneliness, which are associated with higher rates of suici-

dal ideation (Li et al., 2016; Yan et al., 2014). Depression and

loneliness may arise due to genetic predisposition, personality

development (lack of self-esteem and self-worth) and early or

later life experiences.Lonely anddepressedpeople aremore

likely toexperiencecognitivedistortions, suchasseeingneutral

stimuliasnegativeandthreatening,whichthenperpetuatethecycle

of psychological distress (Blatt, Luyten, & Corveleyn, 2005).

Moreover,manyMSMinChinadonot disclose their same-sex

behaviors to others, including health care workers, for fear of

being rejected and discriminated against (Choi, Lui, Guo, Han,

Table 3 Multivariable correlates ofmoderate-to-severe depressive symptoms and loneliness amongHIV-negative/unknownmenwhohave sexwith

men, Jiangsu, China, 2013

Characteristics Depression Loneliness

AOR 95% CI p AOR 95% CI p

Age (in years) 18–25 1 .191 1 .043

26–35 1.41 (0.84, 2.73) 1.55 (0.95, 2.52)

36? 0.67 (0.34, 1.31) 0.86 (0.50, 1.45)

Marital status Single 1 .964 – – –

Married 0.98 (0.46, 2.12) – –

Other 1.07 (0.59, 1.94) – –

Cohabitating partners With women 1 .042 – – –

With men 3.37 (1.31, 8.64) – –

Other 2.28 (1.01, 5.0) – –

Have a main male partner No 1 .580 1 .054

Yes 0.87 (0.54, 1.41) 0.66 (0.44, 1.00)

CRAI No – – 1 .021

Yes – – 1.67 (1.08, 2.58)

HIV testing No 1 .315 1 .445

Yes 0.77 (0.45, 1.29) 0.83 (0.51, 1.34)

Hopelessness Hopeful 1 .000 1 .000

Hopeless 3.20 (1.90, 5.20) 2.40 (1.60, 3.70)

Internalized homophobia Low 1 .000 – – –

High 2.32 (1.47, 3.67) – –

–, not included in the final model; CRAI, condomless receptive anal intercourse
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&Mandel, 2006;Wei et al., 2014). Thismight discourage them

from accessing HIV prevention and other services provided by

the Chinese government. Furthermore, decreased communica-

tion betweenMSMand their family and friends about their life-

styleandconstantlyconcealing their sexualorientationmayfur-

ther exacerbate their already existing depressive symptoms and

loneliness.Toalleviate theirpsychologicaldistress, theymaybe

prone topursuehigh-risksexualbehaviors (Martin&Knox,1997;

Shernoff,2006).Therefore,developmentofanuancedHIVpre-

vention program considering psychological, social, and per-

sonality issues should be adopted among MSM in China.

An interesting finding in this study is that participantswho

are cohabitingwith othermenhavegreater odds of beingdep-

ressed. A possible explanation may be that those MSM who

arecohabitatingwithmenaredoingsooutofnecessitybecause

theyhavebeenrejectedby their familyandpeers.The rejection

from family and peersmay contribute to higher levels of isola-

tion, shame, loneliness,anddepression,whichmaythenleadto

increased riskysexualbehavior.Anotherpossibility is thatMSM

whocohabitatewithothermenmaynotfeeltheycandosoopenly,

but rather feel theneed toconceal their livingarrangements.The

additionalstressofhidingtheirhomesituationmaycontribute to

increasedfeelingsofstressanddepression.Tocorroborate these

hypotheses, apreviousstudyamongChineseMSMshowed that

cohabitingwithamalepartnerwasassociatedwithhavingincre-

ased ratesofcondomlessanal sex (Zhangetal., 2015).Thisfind-

ing supports the idea that MSMwho cohabitate with men have

higher rates of loneliness and depression, which then increases

their risk of having condomless receptive anal intercourse.

People feel lonelywhen they perceive their interpersonal

relationshipstobedeficient, situationallyorchronically.Avari-

etyofcopingstrategies, fromconstructive tohighlydestructive,

have been adopted by people who feel lonely (Woodward&

Kalyanmasih, 1990). Loneliness was shown to be associated

with instability of self-esteem, avoidance behaviors, and lower

social supportamongMSM(Martin&Knox,1997).Loneliness

maycontribute todifficultieswithsafersexnegotiationandcon-

domuse (Vanable, Carey, Blair,&Littlewood, 2006). A recent

study showed that a one-unit increase in the UCLA loneliness

scorewasmetwitha10%decrease in theoddsofcondomusage

amongasampleofHIV-positiveMSM(Hubachetal.,2015). In

our study, lonely participants were significantly more likely to

havecondomlessreceptiveanal intercourse,whichisconsistent

with data from previous studies (Hubach et al., 2015;Martin&

Knox, 1997). LonelyMSMmay engage in condomless sexual

behaviors tonurturecommittedrelationshipsorseekcasualsex-

ual encounters towardoff feelingsof lonelinessandfoster a sense

of connection with sex partners (de Voux et al., 2016; Pope,

Wierzalis,Barrett,&Rankins,2007).Therefore,whenexamining

barriers to condom use, psychological factors such as loneliness

and depression should be strong considerations in addition to

the usual access barriers (e.g., obtaining condoms) and usage

barriers (e.g., decreasedsexual sensation) (Mimiagaetal., 2013).

A better understanding of the social context of the MSM com-

munity will benefit HIV prevention programs.

Mental health ofMSMis influencedbya collectionof envi-

ronmental, social, andindividual factors,especially thecontexts

they are living in.While previous studies have shown that HIV

behavioral interventions are effective in reducing the odds of

havingunprotectedanal sex, deeply rooted social problemsand

inequities, such as poverty, homelessness, racism, stigma and

homophobia,andtheresultingmentalhealthproblems,mayaffect

HIVriskandcanimpact theeffectivedeliveryofpreventionpro-

grams. Thus, maximizing the effectiveness of these interven-

tions through continued assessment of mental health issues is

critical for a sustainable impact on the HIV epidemic (Herbst

et al., 2007). Current HIV programming for MSM in China is

heavily focusedonpromotingcondomuseandHIVtesting,and

there are noevidence-based interventions addressing the social

and mental health contexts of HIV-related sexual behavior in

this population. Measures to prevent HIV in China may have

limited efficacy ifmental and behavioral health are not consid-

ered together.Althoughtheattitudeof thegeneralpublic toward

MSM populations has improved dramatically in the past dec-

ade,MSM-andHIV-relatedstigmaanddiscriminationare still

highly prevalent in the community. Being attuned to psycho-

logicalbarrierstoHIVpreventionbehaviorsthatstemfromdepres-

sion and loneliness will be crucial to more effectively combat

theHIVepidemic inChina.Tohavemore impact,HIVpreven-

tionprogramsshouldnotbelimitedtoscreeningformentalhealth

andpsychosocial issues, but alsoprovidea supportivecommu-

nity for MSM via peer-led education and health communica-

tion.Acomprehensive interventionprogramaddressing thesex-

ual health and overall wellbeing ofMSM at both the individual

and the community level should be developed and scaled up

nationally. Such interventions should focus on the interaction

of psychological and behavioralmechanisms for HIV risk and

integratewithtreatmentofmentalhealthproblemsfoundamong

Chinese MSM. Meanwhile, improving competency of screen-

ing and identify earlymental disorders of patients amonghealth

professionals in HIV organizations will strengthen the current

healthsystemincopingwithHIVepidemicacrossChinaandthe

world.

This study had several limitations. First, participants were

recruited fromMSMvenues and a gay-orientedwebsite in one

ChineseProvince.Thus, ourfindingsmaynot begeneralizable

toMSMwhodonot frequent thesevenues,donotvisit theweb-

site, or live in other parts ofChina. Second, datawere collected

via self-report,which is subject to social desirability bias. This

bias was decreased by having participants self-administer our

survey. In addition, participants were asked to recall informa-

tion from the past 6months, which allows for the potential of

recallbias.Finally, lonelinesswasmeasuredfromasingle item

on the CES-D 10, so may be conflated with our measure for

depression.Although the singlequestionhas facevalidity, future

studiesmayconsiderother fullyvalidatedshort scalesmeasuring
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loneliness,suchastheshortversionoftheUCLALonelinessScale,

which contains three items measuring three aspects of loneli-

ness (Hughes, Waite, Hawkley, & Cacioppo, 2004).

In summary, our study suggests that MSM in China have

significant rates of depression and loneliness. Loneliness may

lead to higher rates of sexual behavior that place MSM at risk

for becoming infected with HIV. Further exploration of the

pathway throughwhich loneliness leads to increased risky sex-

ual behavior is warranted among Chinese MSM. Prevention

programs should integratementalhealth andbehavioral assess-

ments and interventionswithHIVandSTI screening inorder to

be maximally effective. Providing a supportive community to

address psychosocial andmental health factorsmay be the crit-

ical step in more efficiently reducing HIV transmission among

MSM in China.
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