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Abstract The aim of this study was to identify predictors of

intentionaluseof theHIVriskreductionpracticesofserosorting,

strategic positioning, and withdrawal before ejaculation during

unprotected anal intercourse (UAI) with casual partners. A cross-

sectional survey pertaining to the Swiss HIV behavioral surveil-

lance system, using an anonymous self-administered question-

naire, was conducted in 2007 in a self-selected sample of men

having sex with other men (MSM). Analysis was restricted to

participants with UAI with casual partner(s) (N = 410). Logistic

regressionwasusedtoestimatefactorsassociatedwithintentional

use of serosorting, strategic positioning, and withdrawal before

ejaculation.Intheprevious12months,71%ofparticipantsreported

having UAI with a casual partner of different or unknown HIV-

status. Of these, 47% reported practicing withdrawal, 38% sero-

sorting, and 25% strategic positioning. In the 319 participants

with known HIV-status, serosorting was associated with fre-

quent Internet use to find partners (OR = 2.32), STI (OR = 2.07),

and HIV testing in the past 12 months (OR = 1.81). Strategic

positioning was associated with HIV-status (OR = 0.13) and

having UAI with a partner of different or unknown HIV-status

(OR = 3.57). Withdrawal was more frequently practiced by

HIV-negative participants or participants reporting high num-

bers of sexual partners (OR = 2.48) and having UAI with a

partner of unknown or different serostatus (OR = 2.08). Risk

reduction practices are widely used by MSM, each practice

having its own specificities. Further research is needed to

determine the contextual factors surrounding harm reduction

practices, particularly the strategic or opportunistic nature of

their use.

Keywords Risk reduction � HIV prevention �MSM �
Sexual behavior

Introduction

In recent years (2000–2008), many European countries faced a

noticeable resurgence in new cases of HIV and STI reported in

men who have sex with men (MSM) (European Centre for Dis

ease Prevention and Control, 2009; Hamers & Downs, 2004).

This was associated with an increase in anal penetration

practices (Balthasar, Jeannin, & Dubois-Arber, 2007; Van de

Ven et al., 2004; Velter, Bouyssou-Michel, de Busscher, Ja-

uffret-Roustide, & Semaille, 2007) and a decrease in condom

use (Balthasar et al., 2007; Bezemer et al., 2008; Bochow,

Wright, & Lange, 2004; Elford, 2006; Van de Ven et al., 2004;

Van Kesteren, Hospers, & Kok, 2007). As test uptake also

increased in some countries, it has been debated if it is a true

increase in incidence (Hart & Elford, 2010); however, it is

agreed, that at least incidence did not decrease.

Over the last 10 years, there was increasing evidence that

MSM were likely to adopt protective behaviors alternative to

condom use to reduce HIV transmission risk while having unpro-

tected anal intercourse (UAI) (Elford, 2006; Van de Ven et al.,

2004). These practices, generically labelled as ‘‘risk reduction

behaviors,’’include practices such as‘‘serosorting’’(choosing to

have unprotected sex with partners of same HIV-status), ‘‘stra-

tegic positioning’’(the HIV-negative partner acts only as the

insertive participant during the sex act and the HIV-positive

partner acts only as the receptive participant), and withdrawal

before ejaculation. Per-contact risk estimations were provided
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for these practices and none achieves a level of protection

equivalent to condom use (Gold & Skinner, 2001; Vittinghoff

et al., 1999). However, a recent prospective cohort study

showed that these practices were likely to reduce rates of HIV

infection, with strategic positioning appearing to be the most

effective practice followed by serosorting and withdrawal (Jin

et al., 2009). It is probable that these practices do not decrease

the transmission rate of other STI in the same proportion

although no estimate is available.

Evidence of serosorting is reported in many places (Berry,

Raymond, Kellogg, & McFarland, 2008; Eaton et al., 2007;

Golden, Stekler, Hughes, & Wood, 2008; Halkitis, Moeller, &

Pollock, 2008; Parsons et al., 2005; Snowden, Raymond, &

McFarland, 2009; Truong et al., 2006; Van Kesteren et al.,

2007;Velter,Bouyssou-Michel,Arnaud,&Semaille,2009)and

appears to be on the increase in MSM (Golden et al., 2008; Mao

et al., 2006; Velter et al., 2007). In particular, serosorting has

been identified as an alternative practice adopted early after

seroconversion among HIV positive individuals (Steward

et al., 2009). Limitations in the use of serosorting have been

demonstrated (Eaton, Kalichman, O’Connell, & Karchner,

2009) and it has been argued that serosorting could potentially

increase HIV transmission to the extent that rates of unrecog-

nized and/or acute infection are high in the reference popula-

tion (Pinkerton, 2008; Vittinghoff & Padian, 1996). Recent

research, including mathematical modelling, confirms these

findings in settings where the percentage of undiagnosed

infections is high but also suggests that serosorting may lead to

effective risk reduction in settings with low proportions of

undiagnosed infections; hence, testing frequency becomes an

issue in high risk populations (Wilson et al., 2010).

Strategic positioning is used by MSM when having unpro-

tected anal sex in the context of serodiscordant relationships and

with casual partners by HIV positive MSM who report a higher

prevalence of receptive UAI than insertive UAI with HIV

seronegative partners or partners of uncertain status, thus sup-

porting the hypothesis that this practice is intentional (Crepaz

et al., 2009; Parsons et al., 2005; Van de Ven et al., 2002).

Withdrawal before ejaculation during anal sex may be well

accepted in MSMas aharmreduction practice (Gold &Skinner,

1997), although we know that pre-ejaculatory fluid may not be

freeofthevirus(Ilariaetal.,1992;Pudney,Oneta,Mayer,Seage,

& Anderson, 1992). High prevalences of withdrawal were

reported in the United States, Australia, France, and Switzer-

land(Balthasar, Jeannin,&Dubois-Arber,2005;Parsonsetal.,

2005; Richters, Knox, Crawford, & Kippax, 2000; Van de Ven

et al., 2002; Velter et al., 2007).

In Switzerland, a general decrease in condom use–in partic-

ular with casual partners–has been observed over the last 10

years (Balthasar et al., 2007); consequently, new questions on

risk reduction practices in this situation were introduced in 2007

in thenationalMSMsurveyregularlyrepeatedaspartof thebehav-

ioral surveillance system (Dubois-Arber, Jeannin, & Meystre-

Agustoni, 2006). These questions deal with the intentional use of

the above mentioned risk reduction practices to avoid HIV trans-

mission, and were meant to assess the prevalence and character-

istics of MSM using them as a means of risk management.

Inapreviousarticle,weanalyzed the importanceof risk reduc-

tion practices in the context of the overall protection strategy

adopted by MSM having anal intercourse with their casual

partners and factors associated with different levels of protec-

tion: systematic use of condoms, intentional use of risk reduc-

tion practices, and inconsistent condom use without any inten-

tional use of risk reduction practices (Balthasar, Jeannin, Loc-

iciro, & Dubois-Arber, 2010). Findings suggested that risk

reduction—all practices together—might be more an opportu-

nistic response rather than a strategy per se. However, risk

reduction practices—serosorting, strategic positioning, and with-

drawal before ejaculation—were not examined separately.

In this article, we further explored the intentional use of risk

reduction practices with casual partners as a way of avoiding

HIV transmission and identify the specificities linked with each

of these practices by analyzing demographic, lifestyle, and

health-related factors associated with them, in order to better

understand the profile of those who use them.

Method

Participants

Data were collected in 2007 in the context of an HIV behavioral

surveillance survey (Gaysurvey; N = 2953), which is part of the

Swiss HIV behavioral surveillance system (Dubois-Arber et al.,

2006;Dubois-Arber, Jeannin,&Spencer,1999).Thesurveyhas

been repeated eight times between 1987 and 2007 (Balthasar

et al., 2007; Balthasar, Jeannin, & Dubois-Arber, 2008). The

survey was cross-sectional, relied on a self-selected sample of

MSM, and used an anonymous, self-administered question-

naire. The items on sexual risk reduction practices were intro-

duced for the first time in the 2007 core questionnaire.

Procedure

The questionnaire had both a paper-and-pencil and an Internet

modeofadministration.Thequestionnairewasdistributed through

out the country through several channels, with the assistance of

gay organizations: a paper-and-pencil questionnaire was inser-

tedinthemaingaynewspaperspublishedinSwitzerland,mailed

byalmostallgayorganizations totheirmembers,anddistributed

in gay bathhouses. The questionnaire was also available on the

internet; the online version was announced with banners pub-

lished on the main gay websites within the Switzerland Internet

domain (‘‘.ch’’). More details on the dissemination of the

questionnaire have been published elsewhere (Balthasar et al.,

2007; Balthasar, Jeannin, & Dubois-Arber, 2009; Balthasar
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etal.,2010).ThedatawerecollectedbetweenJuneandOctober

2007.

The questionnaire was reviewed by the Swiss Federal Office

of Public Health, the Swiss AIDS Foundation, and gay com-

munity leaders. The survey was approved by the ethical review

board of the Faculty of Medicine and Biology at Lausanne

University, Switzerland.

Measures

The questionnaire has been used in its current form for most

items since 1992, for behavioral surveillance purposes. The

mainindicatorsthatwereusedforsurveillancewereagreedupon

at the European level. It provided information on sociodemo-

graphic characteristics, number of sexual partners (all types of

partners) in the past 12 months, HIV-status (self-reported), STI

history, and preventive behaviors in the last 12 months in dif-

ferent relationship contexts (casual/steady partners and partners

with different or unknown HIV-status).

The use of sexual risk reduction practices was assessed with

three questions which were new questions (one per practice),

each referring to unprotected anal intercourse with casual part-

nersandstressingtheparticipant’spurposefuldecision toreduce

HIV transmission risks in such circumstances: (1) Serosorting:

‘‘Over thepast12 months,didyouever practice analpenetration

without a condom, having previously asked your partner if he

was of the same HIV-status as you, in order to avoid HIV

infection? (with casual partners: yes/no)’’; (2) Strategic posi-

tioning: ‘‘Over the past 12 months, did you ever practice anal

penetration without a condom and choose only the insertive or

receptive role in order to avoid HIV infection? (with casual

partners: yes, only receptive/yes, only active/no)’’; (3) With-

drawal before ejaculation: ‘‘Over the past 12 months, did you

ever practice anal penetration without a condom and withdraw

before ejaculation in order to avoid HIV infection? (with casual

partners: yes/no).’’

A casual partner was defined in the questionnaire as any

sexual partner that the participant did not consider to be his

steady partner. The label for each practice did not appear in the

questionnaire.

Data Analysis

In the first step, the analyses were restricted to the participants

who reported having had UAI with at least one casual partner in

the past 12 months (n = 410; 13.8%). The prevalence of each

practice was evaluated.

In the second step, participants of unknown HIV-status

(refused to answer or didn’t know, n = 18, and non-tested par-

ticipants, n = 73) were excluded from the analyses on sero-

sorting and strategic positioning since these practices require an

a priori knowledge of this information. However, these 91

individuals were retained in the analysis of withdrawal.

Univariate and independent multivariate logistic regressions

wereperformedtoidentifypredictorsofeachHIVriskreduction

practice. The following variables were used as predictors:

Sociodemographics Characteristics

The variables included in the analysis were: age (\25 years,

25–34 years, or C35 years), nationality, size of the city of resi-

dence (above/below 100,000 inhabitants), education level (uni-

versity degree vs. less than university degree).

Relational Status

The relational status was defined by the variable ‘‘having had a

steadyrelationshipwithamalepartnerduringthepast12 months’’

(yes/no).

Sexual Activity

Sexual activity was defined by the number of sexual partners

(all types of partners) with whom anal penetration had been

practiced in the past 12 months.

Contexts Possibly Associated with Decisions on Harm

Reduction (Past 12 Months)

Two variables were used to take into account such contexts: reg-

ularly visiting sex-on-premises venues, and regularly seeking sex-

ual partners through the Internet.

Prevention and Risk Reduction

The two following variables: having visited a prevention web-

site of the Swiss AIDS Foundation containing information on

harmreductionpractices (past12 months), andbeingmember in

a gay organization were used as proxies for MSM related infor-

mation.

Risks

Three variables were used in the analysis: having had any STI

(past 12 months), UAI with a partner of different or unknown

HIV-status (past 12 months), and frequent use of substances

while having sex (past 12 months).

HIV Test

We used two variables: having been tested recently (past 12

months), and reported HIV-status.
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Survey Mode

The survey mode identified paper versus online questionnaire.

Dependent Variable

Each of the three practices (serosorting, strategic positioning

and withdrawal) was used as the dependent variable.

We also compared the profiles of those reporting 0, 1, 2 or 3

practices, using the same variables as in the regression. We used

bivariate analysis with Pearson’sv2; individual tests were assessed

at aB .003 with Bonferroni correction, yielding an overall a
level of .05. Data were analyzed using the statistical package

STATA 10.0.

Results

Demographics

Of the 410 participants having had UAI with at least one casual

partner in the past 12 months, 261 (64%) completed the ques-

tionnaire online. Sociodemographic and behavioral character-

istics differed strongly according to the survey mode. Internet

participants were younger than those who completed the paper

questionnaire and less likely to report a higher education degree

or live in a city of more than 100,000 inhabitants.

Risk Reduction Practices

Overall, 71% of the 410 participants who had UAI with at least

one casual partner in the past 12 months reported having had

UAIwithapartnerofdifferentorunknownHIV-statusinthepast

12 months (33% one time; 38% several times). About 80% of

participantswereever testedforHIVand43%hadanHIVtest in

the past 12 months. In comparison with the entire Gaysurvey

sample, our selected participants reported more sexual partners

(median of 5 vs. 3) and the proportion of HIV-positive partici-

pants in this study was 21% compared with 12% and 6% for the

paper and Internet questionnaires, respectively, in the whole

survey (Balthasar et al., 2008).

The first step of the analysis, which included all 410 partici-

pants who had UAI with casual partners (HIV-negative, HIV-

positive, and non-tested), provided information with which to

obtain the proportion of participants using each harm reduction

practice. Of the 410 participants selected, 38% had practiced

serosorting in the past 12 months and 25% practiced strategic

positioning.Abouthalfofparticipants(47%)reportedpracticing

withdrawal before ejaculation. Seventy-one percent of partici-

pants used at least one of the three practices, 37% reported only

onepractice,29%reportedtwopractices,and5%reported three.

Twenty-nine percent did not use any risk reduction practice.

Differences were observed according to the HIV-status of

the participants (Table 1). Among HIV-negative and non-tested

participants, withdrawal was the most frequently reported

practice (52.6% and 38.4%, respectively), while HIV-positive

participants reported serosorting most frequently (40.9%, as

much as their HIV-negative counterparts) and withdrawal

second most frequently (33.3%). Regarding strategic posi-

tioning, the discrepancy according to HIV-status was particu-

larly high, with 26.9% of HIV-negative participants reporting

this practice compared with 7.6% of HIV-positive participants.

Among the non-tested participants, 30.1% practiced strategic

positioning, i.e. by choosing to be the insertive partner only.

The second step of the analysis was restricted to observations

about participants who reported having been tested for HIV

(n = 319). Univariate and multivariate analyzes were used to

identify details and investigate the profile of these participants

according to their practices.

Serosorting

The univariate analysis (Table 2) showed associations between

serosorting and several variables, such as regularly frequenting

sex-on-premises venues (p = .002), frequent use of the Internet

to find sexual partners (p = .004), having contracted a STI in the

past 12 months (p = .040), and having had UAI with partners of

different or unknown HIV-status (p\.001).

The logistic regression(Table 3)confirmedtheseassociations

and, in addition, highlighted the use of HIV testing in the past

12 monthsasanother significantcovariateof serosorting.Odds

ratios (OR) greater than one were found between serosorting

and frequent use of the Internet (OR = 2.32), STI (OR = 2.07)

and HIV testing in the past 12 months (OR = 1.81), whereas

ORs less thanone were found for regularly frequenting sex-on-

premises venues (OR = 0.39) and UAI with partners of dif-

ferent or unknown HIV-status (OR = 0.14).

Strategic Positioning

According to the univariate analysis (Table 2), strategic posi-

tioning was associated with the age of the participant (p = .034),

regularly frequenting sex-on-premises venues (p = .043), UAI

withpartnersofdifferentorunknownHIV-status(p = .003),and

HIV-status (p = .001).

In the logistic regression (Table3), two factors remained asso-

ciated with strategic positioning: UAI with a partner of different

HIV-status (OR = 3.57) and HIV-status, with HIV-positive

participants being less likely to practice strategic positioning

(OR = 0.13).

Withdrawal

The profile of participants who reported practicing withdrawal

before ejaculation was similar to that of participants practicing
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strategic positioning. In the univariate analysis (Table 2),

associations between withdrawal and age 25 and older (p =

.009), high number of sexual partners (more than six) (p =

.006), UAI with a partner of unknown or different HIV-status

(p = .001), and HIV-status (p = .008) were observed. As was

the case for strategic positioning, HIV-positive participants

were less likely to practice withdrawal before ejaculation as a

form of risk reduction strategy.

The logistic regressionconfirmedtheseassociations (Table 3).

Resultsshowedthatwithdrawalwasmorefrequentlypracticedby

HIV-negativeparticipants,participantswhoreportedahighnum-

ber of sexual partners (OR = 2.48), and by those who reported

UAI with a partner of unknown or different serostatus (OR =

2.08).

Lastly, we compared those reporting 0, 1, 2 or the three

practices and did not find significant differences in their profile

(data not shown).

Discussion

This study estimated the intentional use HIV risk reduction

practices inMSM who reportedhavingUAIwithcasual sexual

partners. The study found that about 75% of MSM tried to

reduce the risk of HIV infection while having unprotected sex

byusingwithdrawalbeforeejaculation,serosortingorstrategic

positioning,rankedhereintheirorderofprevalence.Thisstudy

also compared the characteristics associated with each of these

practices and found specificities linked with the use of each of

them.

Risk reduction practices were highly prevalent among MSM

who reported UAI with casual partners and a significant pro-

portionofMSMusedmorethanoneof thesepractices.Thisfind-

ing is interesting, since such practices were never promoted in

Switzerland by either public health authorities or HIV preven-

tion or gay organizations, suggesting that individual HIV risk

management has increased among MSM over the past several

years. The results suggest that MSM are likely to consider or use

alternative prevention practices, even if these practices have

questionableefficacy.However,wecouldascertain theextent to

whichthestudyparticipantsusedtheseasstrategies, i.e.,whether

they used these practices consistently as an alternative to con-

dom use or whether they adopted these practices‘‘in the heat of

the moment’’for different contextual reasons, such as substance

consumption, familiarity with the partner, emotional state, etc.

As some of these practices convey a certain amount of risk, data

on frequency of utilisation of these would be useful as would be

morequalitativedata todistinguish theuseof thesepracticesasa

rescue in given situations or as a conscious strategy.

Risk reduction practices are often associated with positive

HIV-status (Jin et al., 2009; Suarez et al., 2001; Wolitski, Par-

sons, & Gomez, 2004). In a recent review (Van Kesteren et al.,

2007), itwasshownthatHIV-positiveMSMweremore likely to

engage in UAI with other HIV-positive MSM than with those

who were HIV-negative, in both primary and non-primary rela-

tionships. However, in line with results from France (Velter

et al., 2007) and Australia (Mao et al., 2006), our data showed

that risk reduction practices were not limited to HIV-positive

MSM. We observed that, indeed, both HIV-negative and, sur-

prisingly, non-tested participants also used these threepractices.

Several hypotheses can be proposed to explain the results

concerning the non-tested participants; these are that an error

was made by the participants when they completed the ques-

tionnaire, a data entry error occurred, or, very likely, these par-

ticipants have a subjective certainty concerning their own status

and act accordingly.

As expected, the comparison between HIV-negative and

HIV-positive MSM showed behavioral differences concerning

the practices chosen. Among MSM who had UAI with casual

partners, HIV-positive participants tended to report more sero-

sorting whereas HIV-negative participants reported more fre-

quently withdrawal before ejaculation. Strategic positioning is

theleastpracticedinorderofreporting,regardlessofHIV-status.

The most frequently used practice by the participants, with-

drawal before ejaculation, is of great concern because this practice

was shown to be the least effective (Jin et al., 2009). Per contact

Table 1 Risk reduction practices according to the HIV-status of the respondenta

HIV-status Serosorting Strategic positioning Withdrawal

Yes No Yes No Yes No

HIV-negative N 106 147 68 185 133 120

% 41.9 58.1 26.9 73.1 52.6 47.4

HIV-positive N 27 39 5 61 22 44

% 40.9 59.1 7.6 92.4 33.3 66.7

Non-tested N 14 59 22 51 28 45

% 19.2 80.8 30.1 69.9 38.4 61.6

Refused to answer/did not know N 7 11 7 11 9 9

% 38.9 61.1 38.9 61.1 50.0 50.0

a Based on participants who reported having had unprotected anal intercourse with at least one casual partner in the past 12 months
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Table 2 Associations between risk reduction practices and demographic and behavioral characteristics

Serosorting (N = 319) Strategic positioning (N = 319) Withdrawal (N = 410)

n % p n % p n % p

Age

\25 years 21 40.4 5 9.62 26 31.7

25–34 years 45 48.9 21 22.8 61 50.4

35 years and more 67 38.3 ns 47 26.9 .034 105 50.7 .009

Nationality

Swiss national 109 40.7 66 24.6 157 46.0

Non-Swiss national 24 47.1 ns 7 13.7 .089 184 54.0 ns

Residence area[100,000 inhabitants

No 72 41.4 38 21.8 106 44.5

Yes 61 42.1 ns 35 24.1 ns 86 50.0 ns

University degree

No 67 40.4 37 22.3 101 44.7

Yes 66 43.1 ns 36 23.5 ns 91 49.5 ns

Steady partnera

No 102 41.3 52 21.1 146 45.2

Yes 31 43.1 ns 21 29.2 ns 46 52.9 ns

Sexual partnersa,b

1–5 partners 59 39.3 36 24.0 83 40.1

6 or more partners 74 43.8 ns 37 21.9 ns 109 53.7 .006

Regularly frequenting sex-on-premises venuesa

No 117 46.1 52 20.5 151 45.9

Yes 16 24.6 .002 21 32.3 043 41 50.6 ns

Frequent use of Internet for sexual encountersa

No 63 34.8 42 23.2 110 46.6

Yes 70 50.7 .004 31 22.5 ns 82 47.1 ns

Ever visited website on RRP

No 115 40.2 68 23.8 18 42.9

Yes 18 54.6 ns 5 15.2 ns 174 47.3 ns

Gay organization

No 107 39.9 63 23.5 158 45.0

Yes 26 51.0 ns 10 19.6 ns 34 57.6 .072

STIa

No 100 38.9 60 23.4 160 47.1

Yes 33 53.2 .004 13 21.0 ns 32 45.7 ns

UAI with partners of different or

unknown HIV-statusa

No 61 69.3 10 11.4 40 33.9

Yes 72 31.2 ns 63 27.3 .003 152 52.1 .001

Frequent substance use while having sexa

No 105 41.02 63 24.61 161 48.35

Yes 28 44.44 ns 10 15.87 ns 31 40.26 ns

HIV-testa

No 53 36.1 36 24.5 108 46.0

Yes 80 46.5 .059 37 21.5 ns 84 48.0 ns

HIV-status

Unknown NI NI NI NI 37 40.7

HIV negative 106 41.9 68 26.9 133 52.6
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Table 2 continued

Serosorting (N = 319) Strategic positioning (N = 319) Withdrawal (N = 410)

n % p n % p n % p

HIV positive 27 40.9 ns 5 7.6 .001 22 33.3 .008

NI none included in analysis, STI sexually transmitted infections, UAI unprotected anal intercourse, RRP risk reduction practices
a In the past 12 months
b With anal intercourse

Table 3 Multivariate analysesa

Serosorting (N = 319) Strategic positioning (N = 319) Withdrawal (N = 410)

Adj. OR 95% CI p Adj. OR 95% CI p Adj. OR 95% CI p

Age

\25 years 0.62 0.27;1.41 ns 0.40 0.13;1.21 ns 0.48 0.25;0.93 .029

25–34 years 1 1 1

35 years and more 0.71 0.38;1.32 ns 1.56 0.80;3.02 ns 1.06 0.64;1.75 ns

Nationality

Swiss national 1 1 1

Non-Swiss national 1.69 0.84;3.40 ns 0.48 0.19;1.20 ns 1.36 0.77;2.41 ns

Residence area[100,000 inhabitants

No 1 1 1

Yes 0.98 0.55;1.74 ns 1.40 0.76;2.59 ns 1.18 0.75;1.87 ns

University degree

No 1 1 1

Yes 1.13 0.65;1.97 ns 0.80 0.43;1.46 ns 0.84 0.53;1.33 ns

Steady partnerb

No 1 1 1

Yes 0.94 0.49;1.82 ns 1.85 0.91;3.74 .087 1.39 0.81;2.40 ns

Sexual partnersb,c

1–5 partners 1 1 1

6 or more partners 1.51 0.82;2.76 ns 0.81 0.41;1.60 ns 2.48 1.51;4.08 .001

Regularly frequenting sex-on-premises venuesb

No 1 1 1

Yes 0.39 0.19;0.82 .013 1.81 0.86;3.82 ns 0.75 0.42;1.33 ns

Frequent use of Internet for sexual encountersb

No 1 1 1

Yes 2.32 1.32;4.07 .003 1.09 0.58;2.06 ns 0.84 0.53;1.32 ns

Ever visited website on RRP

No 1 1 1

Yes 2.10 0.88;5.00 .093 0.57 0.19;1.73 ns 0.90 0.43;1.85 ns

Gay organization

No 1 1 1

Yes 1.73 0.83;3.60 ns 0.98 0.42;2.30 ns 1.65 0.89;3.07 ns

STIb

No 1 1 1

Yes 2.07 1.05;4.07 .035 1.05 0.48;2.31 ns 0.93 0.52;1.66 ns

UAI with partners of different or unknown HIV-statusb

No 1 1 1

Yes 0.14 0.07;0.27 .001 3.57 1.60;7.94 .002 2.08 1.27;3.42 .004
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risk of HIV transmission in case of receptive UAI with with-

drawal has been estimated to be only about half the risk of UAI

with ejaculation (Jin et al., 2010) and higher risks of STI have

been shown to be associated with withdrawal among hetero-

sexual adolescents (Sznitman et al., 2009). Difficulties to actu-

ally put in practice withdrawal were also illustrated by elevated

contraceptive failures among women using this method (Trus-

sell & Vaughan, 1999).

Among the three practices evaluated in the study, serosorting

was theonlypractice thatcouldbe identifiedasa‘‘structuredstrat-

egy.’’Reportedby 42%ofourparticipants, serosortingappeared

to be practiced in a coherent and structured manner. First, it was

significantlyassociatedwiththeregularuseoftheInternettofind

sexual partners, a tool that makes it considerably easier to select

sexual partners according to a wide range of selection criteria,

including HIV-status and adherence to safer sex guidelines.

Second,serosortingwasassociatedwithrecentHIVtesting(past

6 months), which is theoretically a prerequisite to use this

strategy. Third, we found that MSM who reported having had

UAI with partners of different or unknown HIV-status were less

likely topracticeserosorting.All these independentassociations

suggest that serosorters may use this practice with casual part-

nersinacoherent,strategicway.Lastly,ourdatashowedastrong

association between the use of serosorting and STI in the past

12 months. STI are more prevalent in HIV-positive persons and

this may be one of the reasons. Our study design did not allow us

to make such assumptions regarding withdrawal and strategic

positioning, because additional contextual and qualitative infor-

mation would be required.

Regarding strategic positioning, our data showed that this

practice was most frequently reported by HIV-negative partic-

ipants. In the overall sample, we observed that HIV-negative

MSM were more likely to choose to be the insertive participant

during anal intercourse with casual partners regardless of their

preventive strategy. We did not observe a similar trend among

partners in a steady relationship (Balthasar et al., 2008). In addi-

tion, strategic positioning could be at odds with personal sexual

preferences regarding sexual position.

None of these practises achieves the same level of efficacy

regarding HIV transmission as condom use, especially in the

context of casual relationships, and, when used specifically to

reduce HIV risk, do not protect against other STIs. Moreover,

anylevelofprotectionthesepracticesmayoffercanbealteredby

contextual factors that are beyond the individual’s control. The

efficacyofserosorting, forexample,dependshighlyontheprev-

alenceofacuteHIVinfections(Butler&Smith,2007;Pinkerton,

2008), on the universality and frequency of HIV testing (Wilson

et al., 2010), and on the accuracy and veracity of the information

presumably shared by the sexual partners, particularly HIV-

status. Serosorting may increase HIV transmission when the

prevalence of acute infections is high and the level of undiag-

nosed infections is low. The risk of HIV transmission is higher

during the first phase of HIV infection, when HIV is most often

undiagnosed.

We compared the profile of participants who used 0, 1, 2 or 3

strategiesanddidnotfindsignificantdifferences.Thismayseem

surprising as we found profile differences associated with each

strategy. We do not know, however, the frequency with which

each of the practice was used when several were mentioned. It is

possible that participants have preferences regarding the type of

harmreductionpractice theyuseandmayaddoneor twomoreto

their repertoire according to the situation and partner encountered.

Our results have implications in terms of research and pre-

vention. Regarding research, we need to better understand the

Table 3 continued

Serosorting (N = 319) Strategic positioning (N = 319) Withdrawal (N = 410)

Adj. OR 95% CI p Adj. OR 95% CI p Adj. OR 95% CI p

Frequent substance use while having sexb

No 1 1 1

Yes 1.35 0.69;2.64 ns 0.47 0.21;1.07 .072 0.57 0.33;1.01 .053

HIV-testb

No 1 1 1

Yes 1.81 1.05;3.13 .033 0.61 0.33;1.13 ns 0.73 0.45;1.19 ns

HIV-status

Unknown NI NI 0.63 0.35;1.14 ns

HIV negative 1 1 1

HIV positive 0.82 0.40;1.68 ns 0.13 0.04;0.38 .001 0.26 0.13;0.50 .001

NI not included in analysis, STI sexually transmitted infections, UAI unprotected anal intercourse, RRP risks reduction practices, CI confidence

interval, Adj. OR adjusted odds ratio
a Controlled for survey mode (paper versus online questionnaire)
b In the past 12 months
c With anal intercourse
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contextual factors surrounding harm reduction practices and to

ascertain whether these practices consist of finalized strategies

used as alternatives to using condoms. This will require quali-

tative approaches with a thorough appraisal of the context and

themeaningof theuseof thesepracticesor strategies.Regarding

prevention, it is necessary to acknowledge the most commonly

used risk reduction practices among MSM who do not system-

atically use condoms, and to address these practices in preven-

tion activities in a balanced way, which represents a commu-

nicationchallenge (Hart&Elford,2010). It is important to stress

that highlighting these practices is not equivalent to promoting

them. MSM need accurate knowledge about the conditions

under which these practices might actually reduce the risk of

HIV transmission.

In particular, risks related to serosorting must to be properly

addressed since a high incidence of acute infection could dan-

gerously alter its efficacy. MSM need to be informed that acute

infections may increase the HIV transmission rate, and that

frequent HIV testing in high risk populations is important.

Limitations and Strengths

As part of the Swiss Behavioral Surveillance System initiated in

1987, the survey used in this study was based on a non-proba-

bilistic sample. This approach allows for national coverage at a

reduced cost. This does not allow us to infer our results to the

whole MSM population in Switzerland. However, the broad

dissemination of our questionnaire permitted us to attenuate

selection bias and the use of the Internet allowed us to reach

younger and less educated participants. One can expect, how-

ever, that this method could overestimate the level of risky behav-

iorsinceseveralofthesitesornewspapersusedforrecruitmentwere

used for contacting partners.

Currently, many studies use different approaches to address

risk reduction practices in MSM. However, most of the studies

were limited to triangulating behavioral observations without

inquiring about the intentional character of the harm reduction

practices (Golden et al., 2008; Mao et al., 2006; Richters et al.,

2000;Truongetal.,2006).Other studies investigatedrisk reduc-

tion practices by analyzing risk representations (Eaton et al.,

2007; Gold & Skinner, 2001). Our approach permitted us to

estimate the prevalence of intentional harm reduction practices,

but was still insufficient to ascertain whether these practices

were used consistently or impulsively, or to understand MSM’s

beliefs concerning their level of protection. Qualitative studies

are needed to further explore these practices and their impor-

tance in terms of individual risk management.
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surveillance du VIH/sida en Suisse. Bulletin de l’Office Fédéral de
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