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Abstract To understand associations between location of

sex and sexual risk, it is most helpful to compare sexual

encounters within persons. We systematically reviewed

within-subjects comparisons of sexual encounters reported

by men who have sex with men (MSM) with respect to

location of sex. Within-subjects comparisons of sexual risk

and location of sex were eligible if they collected data post-

1996 from samples of MSM. We independently screened

results and full-text records in duplicate. Of 6,336 dedu-

plicated records, we assessed 138 full-text studies and in-

cluded six, most of which compared unprotected anal

intercourse against other anal intercourse. This small, but

high quality, body of evidence suggests that associations

between attendance at sex-on-premises venues and person-

level sexual risk may be due to overall propensity towards

unprotected sex. However, there may be some location

factors that promote or are associated with serononcon-

cordant unprotected anal intercourse. Health promoters

may wish to focus on person-level characteristics.

Keywords HIV/AIDS epidemiology � Social

epidemiology � Men who have sex with men � Systematic

review � Case-crossover analysis

Introduction

Sex-on-premises venues (SOPV) are indoor locations out-

side the home where patrons engage in sex, often with

casual partners [1]. SOPVs include bathhouses, saunas, sex

clubs, porn cinemas and public sex parties. In contrast,

public sex environments, also known as ‘cruising loca-

tions’ or ‘beats’, are another important class of location for

anonymous sexual encounters and include places such as

outdoor parks [2]. Both of these classes of locations are in

contrast to encounters held in the homes of sexual partners.

Across studies, use of SOPVs among men who have sex

with men (MSM) appears frequent. One internet-recruited

sample of MSM in 38 European countries showed that in

the four weeks prior to survey completion, 30.5 % had

visited an SOPV [3].

Use of certain locations for sex may be associated with

specific sexual behaviours or with sexual risk-taking at the

person level, that is, across different people. Qualitative

research has long suggested that SOPVs are important

places for sexual exploration [4], including where those

venues also serve an important social role [5] and where

these locations are also venues for substance use [6–8].

Quantitative studies consistently report person-level asso-

ciations between SOPV attendance and sexual risk be-

haviour. Indeed, person-level associations between sexual

risk behaviour and engagement in anonymous sex in

SOPVs are not new [9]. Comparing New York City MSM

recruited via various physical and online sites, MSM re-

cruited in bathhouses reported the most encounters with

anal intercourse in the last three months [10]. Of MSM

sampled in commercial sex venues in Seattle, 14 % re-

ported unprotected anal intercourse (UAI) and 9 % re-

ported UAI with serononconcordant partners at the most

recent visit [11]. SOPV attendance and HIV seropositive
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status may also be associated. This could be due either to

increased risk of transmission through attendance at

SOPVs, or due to increased attendance among MSM living

with HIV, or both. Recently HIV-infected MSM in Seattle

were more likely to have met partners through SOPVs than

HIV-seronegative MSM [12]. Cross-sectional data from

Belgium [13] also showed that MSM sampled in SOPVs

were more likely to be HIV-seropositive (14.5 %) than

MSM sampled at gay bars (4.9 %) or other social events

(1.4 %).

Yet this evidence does not tell us specifically if sexual

risk is greater in sex-on-premises venues as compared to

other sexual locations. In order to understand ‘location

effects’ on sexual risk, it is important to separate out per-

son-level characteristics from the encounter-level charac-

teristic of location of sex. Indeed, all of the above analyses

examine person-level rather than encounter-level asso-

ciations. That is, they examine associations between per-

son-level use of specific sexual venues and person-level

sexual risk behaviours, generally over a specific retro-

spective time period. While these analyses are helpful in

understanding behaviours across different people, they are

not helpful in understanding what is happening within in-

dividual people at the level of the sexual encounter. To

understand associations at the level of the sexual encounter,

analyses should optimally compare several sexual en-

counters within respondents [14]. These analyses are

known as within-subjects or within-person comparisons, or

as ‘case-crossover analyses’, in that they use the person as

their own control when encounters vary in terms of loca-

tion and sexual risk behaviour outcomes. These analyses

separate out the effects of person-level characteristics on

the outcome variable.

Within-subjects analyses are helpful because they pro-

vide information on situational characteristics proximal to

a sexual encounter, and may provide a more robust theo-

retical test of how situational characteristics may be asso-

ciated with sexual behaviours. Key theories that aim to

understand how sexual risk behaviour ‘happens’ focus on

the level of the sexual encounter and address the role of

situational characteristics, including venue. For example,

highly stimulating sexual contexts of the sort experienced

in an SOPV may be associated with relaxation of safer sex

norms via cognitive escape [15]. Some evidence of the

cognitive escape theory exists for substance use and sexual

risk behaviour [16, 17]. More generally, specific situational

characteristics, such as venue of sex, may interfere with

risk appraisals proximal to sexual encounters [18].

Finally, SOPV-based health promotion has long been an

important feature of HIV prevention efforts for these rea-

sons and because of the sexual proximity within these lo-

cations of MSM reporting high-risk behaviours and MSM

with low-risk sexual preferences [19, 20]. This proximity is

important because it may facilitate the mixing of different

socio-sexual networks with different prevalences and

baseline risk levels for sexually transmitted infections [20].

As opposed to settings such as bars or smartphone apps,

proximity in SOPVs as highly stimulating sexual contexts

may prevent adequate risk appraisal, as discussed above.

Though SOPV-based health promotion interventions are

not without challenges, they have been found to be ac-

ceptable in large social venues, for example in London [21]

and in various American cities [22]. Understanding loca-

tion-specific sexual risk behaviours could inform future

setting-based prevention efforts.

Because of the importance of understanding associations

between location of sex and sexual risk, and because of the

importance in examining the most robust encounter-level

evidence on this association, our objective was to sys-

tematically review studies reporting within-subjects com-

parisons analysing the encounter-level association between

location of sex and sexual risk behaviours in MSM.

Methods

Search Methods

In line with our review objective, studies were included if:

(a) they conducted within-subjects comparisons of sexual

encounters; (b) they only included encounters reported by

MSM; and (c) they tested location of sex (as opposed to

venue of partner meeting) as a predictor of sexual risk

behaviours (generally UAI, but this is discussed below).

We included studies reported as full-length journal articles

or dissertations. Studies were excluded if they collected

data before 1996, the year in which highly active an-

tiretroviral therapy became widely available. Though

search methods and inclusion/exclusion criteria were set a

priori, we did not register a protocol for this review, as at

the time of preparing this review systematic review regis-

ters did not accept protocols for reviews of observational

studies in epidemiology.

On 9 July 2013, we searched MEDLINE with MEDLINE

In-Process & Other Non-Indexed Citations, PsycINFO,

Embase, CINAHL, ISI Web of Science, Sociological Ab-

stracts, ASSIA, and Dissertations and Theses A&I, all

through last update. We drew studies for this review from a

broader evidence synthesis project that studied all within-

subjects comparisons of sexual encounters in MSM in order

to understand the current state of research on encounter-

level determinants of sexual risk. Our search strategy in-

cluded keyword and subject heading terms for MSM (to

narrow results to the population), for encounter-level models

(to narrow studies to within-subjects comparisons), and for

HIV risk and safer sex outcomes (to capture studies
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examining sexual risk as an outcome). Studies were limited

to after 1996 given the significant shift in the HIV risk

landscape following development of antiretroviral therapy.

We used the following strategy for MEDLINE, Embase and

PsycINFO:

1. (gay or bisexual or homosexual or queer or LGBT* or

men who have sex with men or MSM).mp. or exp

homosexuality/or exp homosexuality, male/or exp

bisexuality/or exp transsexualism/or exp transvestism/

2. (event$ or encounter$ or episode$ or (critical adj2

incident) or conditional logistic regression or multi-day

or multiday or diary or association$).mp.

3. (HIV or condom or (safe* adj2 sex*) or (unsafe* adj2

sex*) or (unprotected adj3 intercourse*) or (protected

adj3 intercourse*) or risky sex*).mp. or exp sexually

transmitted diseases/or exp safe sex/or exp sexual

behavior/or exp HIV infections/or exp Acquired

Immunodeficiency Syndrome/

4. 1 AND 2 AND 3

5. limit 4 to yr=’’1996–Current’’

We downloaded search results to a reference manager

and removed any duplicates. Two reviewers independently

screened abstracts to agree on an initial set of records,

which were then retrieved in full-text form for comparison

against the inclusion and exclusion criteria. The first re-

viewer extracted data on analyses, sample and design from

each included study. The second reviewer checked

extraction.

Synthesis Methods

Due to heterogeneity in measurement and analysis ap-

proaches among included studies, we did not meta-analyse

findings. We undertook post hoc appraisal of included

studies and highlight key methodological features in our

synthesis; studies were not appraised a priori because of

lack of consensus on appraisal tools for this study type.

In our narrative synthesis, we present details of within-

subjects comparisons in the studies included in this review.

Within-subjects comparisons separate out the effects of

encounter-level characteristics from effects of person-level

characteristics on the dependent variable (here, sexual risk

behaviour) using a variety of methods. Multilevel models

(also known as hierarchical linear models or generalised

linear mixed effects models) analyse multiple encounters

per respondent by dividing variance on the dependent

variable into that attributable to person-level variance and

that attributable to encounter-level variance. McNemar’s

test and conditional logistic regression match encounters

reported by the same person that are different on the de-

pendent variable (e.g. one encounter with UAI and one

encounter without UAI) to remove person-level con-

founding on the dependent variable.

Furthermore, our synthesis reports within-subjects

comparisons testing the relationship between location of

sex and the dependent variable of sexual risk as presented

in included studies. Where multivariate models were pre-

sented in included studies, we also extracted effects of

covariates, and we present those as well. We did not have

any a priori expectations as to how location of sex would

be defined, but we were careful to ascertain that the loca-

tion being discussed referred to location of sex as opposed

to venue of partner meeting. We report below classifica-

tions of locations of sex as reported by, and to the level of

detail available, in each included study. We defined the

dependent variable of sexual risk behaviour by examining

any comparison between any type of unprotected anal in-

tercourse and another sexual behaviour. We believed a

priori that this was likely to include three key types of

comparisons: UAI versus any other sexual behaviour, UAI

versus protected anal intercourse, and comparisons be-

tween serononconcordant UAI (i.e. UAI with a partner of

unknown HIV serostatus match or of different HIV

serostatus) and other types of sexual behaviour. Because

we were examining sexual encounters, we presumed that

the outcomes captured in included studies were likely to be

binary, but we agreed to include studies examining sexual

risk using other types of measures.

Results

Databases searched identified 11,510 references, reduced to

6,336 records after deduplication across databases. We

narrowed this on the basis of screening of title and abstract

to 138 studies. At this stage, studies were set aside prin-

cipally because they were not quantitative investigations,

because they did not address MSM specifically, or because

they did not examine sexual risk at the encounter level. We

examined 138 full-text records and included six documents

from six different studies [15, 23–27] (see Fig. 1).

Excluded Studies

Of the 132 studies we excluded, we set aside 101 studies

that did not specifically analyse multiple encounters per

respondent or location of sex, four studies that examined

location of sex but not by comparing multiple events

against each other within subjects, five studies that exam-

ined differences between partnerships reported by the same

respondent, three studies that collected data pre-1996 (and

did not report on location of sex), and 16 studies that

collected multiple events per respondent but did not ex-

amine location of sex.
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Three near-eligible studies were excluded from this ana-

lysis. Two studies [28, 29] used population-average statis-

tical models. Interpretation of within-subjects comparisons

is different from population-average models, including

generalised estimating equations [30], in that coefficients of

encounter-level characteristics in multilevel models reflect

the difference between one encounter and another within the

same person, whereas population-average models reflect the

average difference between one encounter and another

across the entire population. One study [31] tested venue of

partner meeting (but not location of sex, as confirmed by

contact with the author) as a covariate in within-subjects

comparisons, and did not report results.

Characteristics of Included Studies and Analyses

Two studies [24, 26] collected data from Australian sam-

ples using in-person interviews (see Table 1). The four

remaining studies collected data from samples in the

United States with a variety of methods. Sample sizes of

MSM ranged from 116 to 1,225. One study [23] focused on

MSM living with HIV and one study [24] focused on HIV-

seronegative MSM. Two studies [15, 25] examined only

Latino populations. The earliest study began data collec-

tion in 1999. One study [15] was taken from a dissertation,

while all others were published as journal articles.

Studies used multilevel models, McNemar’s test or

conditional logistic regressions to compare encounters

within respondents. All are standard approaches to within-

subjects comparisons. Of note is that McNemar’s test and

conditional logistic regressions both require at least one

encounter with UAI and at least one encounter without

UAI per respondent.

Appraisal of Reporting

Studies were of high quality. All studies clearly stated

study hypotheses, presented theoretically and empirically

driven analysis strategies, and described study samples.

Mechanisms of data collection were clearly reported. Study

results were described fully, including confidence intervals

for all univariate results where appropriate. One study [23]

reported significance, but not effect sizes, for multivariate

analyses.

Categorisations of Location of Sex

Broadly, studies compared home or private locations

against SOPVs, though both specific categorisations of

SOPVs and specific categorisations of additional locations

varied across studies. Only two studies [15, 24] used

similar measurement schemes to categorise location of sex,

describing locations as either being respondent’s home,

partner’s home or SOPV (see Table 2). However, only one

of these two studies [15] defined SOPV, specifying that this

category included a bathhouse, a sex club or a sex party.

All other studies categorised location of sex in different

ways. One study [27] compared encounters held at the

respondent’s or partner’s home with encounters held at sex

clubs or bathhouses and encounters held at an ‘other’ lo-

cation, described as hotel, dance club, porn theatre, video

arcade or another public place (e.g. a cruising location).

Confusingly, another study [26] separated encounters in

bathhouses from encounters in other SOPVs, and compared

these two types of encounters against encounters in the

respondent’s home, in the partner’s home, in cruising lo-

cations and in other locations. Finally, one study [25]

classed all encounters into ‘public’, i.e. an SOPV or a

cruising location, or ‘private’, i.e. the respondent’s or

partner’s home or a motel, and another study compared

encounters at sex parties or bathhouses (both of which are

included as SOPVs in the introduction to this review).

Categorisations of Sexual Risk

Three studies [15, 23, 24] defined sexual encounters as

those that included anal intercourse, one study [27] in-

cluded encounters with oral intercourse as well, and two

studies [25, 26] included all sexual behaviour with a

partner. Studies that defined sexual encounters as those

that included anal intercourse compared unprotected anal

intercourse against protected anal intercourse, and one

study [23] also compared serononconcordant UAI against

all other anal intercourse. Moreover, of those studies [25,

26] that included all sexual behaviour with a partner, one

study [25] compared UAI against all other sexual be-

haviour and the other study [26] separated encounters by

PAI, UAI and no anal intercourse, and estimated a

multinomial logistic regression with no anal intercourse

as the reference category. The final study [27] compared

11,510 records identified via 
database searching 

6,336 records after duplicates 
removed 

6,198 records excluded 
based on title and abstract 

138 full-text records assessed for 
eligibility 

132 records excluded 
• 129 did not measure 

location of sex 
• 2 did not use within-

subjects analyses 
• 1 did not report 

information 6 studies included in synthesis 

Fig. 1 Flowchart of the systematic review
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serononconcordant UAI against all other anal intercourse

and oral intercourse.

Study Findings

Three studies [15, 23, 24] directly compared UAI against

protected anal intercourse (PAI). UAI was not more likely

than PAI in non-private settings (SOPVs or sex parties) in

any of these univariate analyses, nor was UAI more likely

than PAI in respondent’s home or partner’s home in the

two studies [15, 24] that tested this category separately.

These three studies covered HIV-seropositive and HIV-

seronegative populations, as well as Latino MSM. While

UAI and PAI encounters were not directly compared in the

one study [26] that separated out UAI, PAI and encounters

with no anal intercourse, inspection of the results for both

multivariate analyses suggests that UAI was more likely

than PAI in both SOPVs as defined in this specific study

(i.e. not including bathhouses) and ‘beats’ as compared to

encounters in the respondent’s home, though this evidence

was indirect.

One study [25] compared UAI against all other sexual

behaviour in Latino MSM. UAI was significantly more

likely in private settings (23.0 % of encounters) than in

public settings (14.0 %). This study also compared anal

intercourse against all other sexual behaviour and found

that anal intercourse was significantly more likely in pri-

vate settings (80.0 %) than in public settings (55.0 %). The

proportion of anal intercourse events involving UAI ap-

peared similar in both public and private settings.

Finally, two studies tested serononconcordant UAI, or

UAI with a partner of unknown or different HIV serostatus

against other anal intercourse [23] or against other anal

intercourse or oral intercourse [27]. Both studies found that

serononconcordant UAI was positively associated with

encounters in SOPVs, though in multivariate models only

the effect reported by the first study [23] remained statis-

tically significant.

Discussion

This systematic review demonstrated little evidence of

differences in UAI as compared to PAI between public and

private encounters, with the exception of indirect evidence

from one study that did not directly compare UAI and PAI,

but rather tested each against a category of ‘no anal in-

tercourse’ [26]. However, a critical delimiter in interpreting

these findings is the diversity of venue classifications and

populations used in included studies.

The findings of this review contextualise and expand the

findings of the person-level analyses discussed in the intro-

duction. That is to say, one way of contrasting significant

person-level associations between SOPV attendance and

sexual risk behaviour [9, 10] and non-significant encounter-

level associations is to note that those attending SOPVs may

Table 1 Characteristics of included studies

Study Location Collection method Sample size Encounter definition Analytic method

Colfax

[27]

United

States

(multiple

cities)

Audio/computer

self interview

n = 3,597 encounters from 1225 MSM

reporting both high-risk and low-risk

episodes

Last anal or oral

intercourse with up to 3

partners

Conditional logistic

regression

Prestage

[24]

Sydney,

Australia

In-person

interview

n = 207 HIV-MSM with regular partners,

and n = 264 HIV-with casual partners,

reporting both PAI and UAI

Last 2 anal intercourse:

with and without a

condom

McNemar’s test

Reisen

[25]

New York

City,

United

States

Audio/computer

self interview

n = 315 Colombian, Dominican, or

Brazilian MSM reporting at least one

public and one private sex event

Sexual behaviour with a

partner

McNemar’s test

Smith

[26]

Melbourne,

Australia

In-person

interview

n = 733 encounters from 202 MSM Most recent encounter with

up to 5 different partners

Multilevel model

with backwards

stepwise selection

Wilson

[15]

New York

City,

United

States

In-person

interview

n = 116 Latino stimulant-using MSM Last 2 anal intercourse with

substance use: with and

without a condom

Conditional logistic

regression

Wilson

[23]

New York

City,

United

States

Structured weekly

internet sex diary

for 6 weeks

n = 258 encounters from 100

HIV ? MSM

Last anal intercourse in the

week

Multilevel model
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Table 2 Details of analyses in included studies

Study Comparison Measurement of

location

Univariate model results:

location effects

Multivariate

model results:

location effects

Multivariate model results:

confounder effects

Colfax

[27]

Serononconcordant

UAI versus other

AI or oral

intercourse

Home (ref), sex club

or bath, other

(hotel, dance club,

porn theatre, video

arcade, public

place)

Sex club or bath 1.5**, other

0.9 ns

Sex club or bath

1.1 ns, other

0.8*

Drinks: 1–2 1.0 ns, 3–5 1.2 ns,

C6 2.4***; substance use

1.5*; partner alcohol: yes

1.3*, unknown 1.2 ns; partner

substance use: yes 1.5**,

unknown 1.6**

Partner: age 26–35 0.8*, 36–45

0.7*,[45 0.7 ns; steady non-

primary 1.2 ns, nonsteady

1.3 ns; encounters in last

6 months: 2–5 1.2 ns, C6

1.2 ns

Prestage

[24]

Casual: UAI versus

PAI

Respondent home,

partner home,

SOPV

UAI probability: respondent

home 32.6 % versus

35.6 %, partner home

26.1 % versus 24.2 %,

SOPV 31.1 % versus

34.8 %; all ns

None None

Regular: UAI

versus PAI

Respondent home,

partner home

UAI: respondent home

64.7 % versus 60.4 %,

partner home 29.0 % versus

31.4 %; all ns

None None

Reisen

[25]

UAI versus other

sex

Public (sauna, bar,

club, movies, park,

bathroom), private

(home, hotel)

UAI: public 14.0 % versus

private 23.0 %**

None None

AI versus other sex Public (sauna, bar,

club, movies, park,

bathroom), private

(home, hotel)

UAI: public 55.0 % versus

private 80.0 %***

None None

Smith

[26]

PAI versus no AI Respondent home

(ref), partner home,

beat, sauna, SOPV,

other

None presented Partner’s home

1.55 ns, beat

0.06***, sauna

2.14***, SOPV

2.22 ns, other

0.47 ns

Partner: occasional 3.29**,

casual 2.64**,

HIV ? 0.47**, HIV

unknown 1.75 ns, intoxicated

1.55*

Majority gay social network
2.48**

UAI versus no AI Respondent home

(ref), partner home,

beat, sauna, SOPV,

other

None presented Partner’s home

1.99 ns, beat

0.85 ns, sauna

1.91 ns, SOPV

17.99***, other

1.95 ns

Partner: occasional 0.41***,

casual 0.11***,

HIV ? 0.18***, HIV

unknown 3.00***

Injection use: not last year

0.86 ns, last year 9.97***

Wilson

[15]

UAI versus PAI Respondent home,

other’s home,

SOPV (bathhouse,

sex club, party)

Respondent home 1.23,

other’s home 1.19, SOPV

0.64; all ns

None

Wilson

[23]

UAI versus PAI Sex party or

bathhouse, other

(ref)

Sex party or bathhouse 1.6 ns None

Serononconcordant

UAI versus other

AI

Sex party or

bathhouse, other

(ref)

Sex party or bathhouse 6.3** Sex party or

bathhouse*

Partner: met online*, strong

sexual attraction*

* p\ 0.05, ** p\ 0.01, *** p\ 0.001; AI is anal intercourse; (ref) is the reference category. All effect sizes are odds ratios unless otherwise

indicated
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have greater preference for UAI generally, without specific

location-related effects on sexual risk behaviour. However,

this may not hold for serononconcordant UAI. SOPVs may

be preferred for serononconcordant UAI or may somehow

facilitate it. How SOPVs are associated with serononcon-

cordant UAI may be linked to how sexual partners com-

municate in SOPVs. We discuss these interpretations further

below.

However, differences between studies in interpretations

are key. Specifically, distinctions between UAI and PAI

reflect a more targeted comparison between two forms of

sexual behaviour than analyses comparing UAI against all

other sexual behaviour. These analyses may reflect the

assumption that the difference between condom use and

no condom use in anal intercourse is a critical ‘decision

point’ informed by considerations of, for example, plea-

sure loss [32]. These analyses may also reflect that

comparing UAI versus PAI is particularly salient for un-

derstanding risk for HIV transmission, given the percep-

tion of decreased risk under other forms of intercourse

such as fellatio [33].

But because analyses that compare serononconcordant

UAI against other sexual behaviour present a comparison

that addresses an especially high-risk sexual practice, these

analyses may be viewed as aiming to understand how risk

appraisal, among other cognitive or affective processes,

may be different across situational characteristics [18].

Both studies testing serononconcordant UAI as an outcome

[23, 27] showed significant positive associations of this

outcome with non-private settings. When viewed in context

of the significant differences between settings in prob-

ability of any anal intercourse [25], the differences between

non-significant findings for UAI and significant findings for

serononconcordant UAI suggest that differences between

settings in sexual behaviours may come in the ability to

make informed decisions about the seroconcordance of

partners with whom to engage in UAI, rather than in the

decision to engage in UAI or PAI.

This contrast between findings also suggests that pat-

terns of sexual behaviour related to engagement in

serononconcordant UAI specifically are related to choice of

location. Specifically, risk reduction practices that may

make UAI less risky in sex-on-premises venues, such as

serosorting (choosing partners believed to be of the same

HIV serostatus) or communication around HIV disclosure

[34], may be less feasible in highly stimulating sexual

contexts, where, as qualitative evidence suggests [35, 36],

explicit communication may be unacceptable or unwel-

come. However, findings in this review were not able to

shed light on other risk reduction strategies that occur in

the context of possibly serononconcordant UAI, including

strategic positioning (i.e. avoiding receptive UAI if HIV

seronegative) or withdrawal before ejaculation [37], both

of which cross-sectional evidence demonstrates may be

popular at bathhouses specifically [38].

Additional research should be conducted to understand

the similarity or dissimilarity of sexual risk behaviour

across a range of SOPVs, and to consider the most ap-

propriate way of measuring location of sex. Diversity of

SOPVs included in different categorisations in studies in-

cluded in this review made it difficult to make more

specific targeted syntheses across included studies. It may

also be that different types of venues may be similar in

different settings. For example, while an omnibus classi-

fication of public vs private locations as used in one study

[25] may have prevented clear comparison with other

studies, similarly a classification system that separated

bathhouses from other SOPVs without definition of the

remaining SOPVs considered [26] was inconsistent with

the broad comparisons used in other included studies.

Another opportunity for additional research is to con-

sider how venue-specific sexual risk patterns can inform

health promotion. While it is important to tailor setting-

based health promotion to the specific contexts in which it

occurs [10, 39], health promoters may wish to concentrate

on person-level characteristics that are associated with risk

behaviour (e.g. insufficient knowledge of safer sex prac-

tices or low self-efficacy) as opposed to encounter-level

and location-level determinants. Venue-based health pro-

motion should also take into account the different com-

munication norms present between venues, as explicit safer

sex messaging has been found to be unacceptable in

qualitative [35] and quantitative [40] investigations.

An important point to consider is the degree to which

the included evidence may no longer reflect current risk

practices in SOPVs and cruising locations. The most recent

study included in this systematic review was published in

2010. Longitudinal evidence from repeated cross-sectional

surveys in Australia suggests that the advent of smartphone

apps and internet sex-seeking sites have changed the

prevalence and nature of use of SOPVs [41]. The per-

centage of MSM reporting using SOPVs to find sexual

partners in the last year declined between the years 1998

and 2008, while the percentage reporting using the internet

has increased to upwards of 60 % since data was first

collected on this in 2001.

Given that SOPV use appears to continue at a high

level in MSM, this is not to say that SOPVs are no longer

important in an era of smartphone-mediated sex seeking.

Rather, because SOPVs may no longer be the only venue,

or the preferred venue, in which to find casual sexual

partners, it is important to note how the differences be-

tween SOPV and non-SOPV encounters may have chan-

ged over time. Included studies in this systematic review

did not examine interactions between person-level char-

acteristics and choice of venue in associations with sexual
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risk behaviour. These ‘cross-level’ interactions are fertile

ground for future research.

This review had several strengths and limitations be-

yond the relative ‘age’ of the included studies. One

strength of this review was its focus on within-subjects

comparisons. As stated in the introduction, within-subjects

comparisons address person-level confounding, while sin-

gle-event analyses or person-level global association

studies cannot. However, in studies where repeated mea-

sures were taken over several measurement occasions (of

which one was included [23]), reactivity bias may have

affected the results. Included studies also did not draw on

probability samples. While this may have been partially

addressed by using within-subjects comparisons, it is pos-

sible that cross-level interactions between person-level

characteristics and location of sex may have biased our

results. Because included studies did not present validity or

reliability of measurement tools, it was impossible to assess

the quality of measurement. Moreover, because of the use

of non-probability samples, it is likely that our results may

only generalise to groups of higher-risk MSM, as past

comparisons between probability samples and community-

recruited samples of MSM have shown that community-

recruited MSM report higher levels of risk behaviour [42,

43].

Because all studies included here were observational

studies, study-level results are susceptible to the biases

faced by all observational studies. Biases most salient here

include recall bias (especially of specific sexual risk be-

haviours), social desirability bias (especially for the three

studies [15, 24, 26] that used in-person interviews for data

collection) and performance bias (especially when included

studies queried specific encounters). Because these studies

are observational, it is impossible to draw evidence of a

causal effect between venue of sex and sexual risk from

these studies.

At the review level, rigorous search and screening ensured

that all available studies were located. However, like any

review, ours may have been subject to publication or re-

trieval bias. Observational studies may be especially subject

to publication bias reflecting the non-publication of non-

significant results. However, it should be noted that our

overall finding of statistical non-significance arose in spite of

this, which strengthens confidence in our conclusions. We

included evidence from journal articles and dissertations, the

latter forming a critical part of the unpublished literature

[44]. No otherwise pertinent and methodologically adequate

reports were excluded because they were published in other

sources. All studies came from samples recruited in Australia

and the United States. While this may improve the ‘internal

validity’ of our conclusions, it means that we cannot gen-

eralise these findings to MSM living in other countries. This

is especially important in considering that MSM in other

countries may face structural conditions that might prevent

meeting sexual partners in non-SOPV contexts.
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