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Abstract  

Objective: This study aimed to identify situational and behavioral factors associated with 

condomless anal sex without on-demand PrEP in the open-label extension (OLE) study of the 

ANRS-IPERGAY trial. 

Methods: Univariable and multivariable modified Poisson regressions with a generalized 

estimating equation (GEE) were used. The attributable risk percentage for each explanatory 

variable and for condomless anal sex without PrEP was calculated.  

Copyright © 2020 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



Results: In the OLE, 19% of anal intercourses were unprotected (i.e., no PrEP or condom). Of 

these, 85% were attributable to sexual intercourse with main partners and 47% with HIV-

negative partners. The following factors were positively associated with condomless anal sex 

without PrEP: a depressive episode in the previous 12 months (aR [95% CI], p-value: 1.49 

[1.02;2.17], 0.039), a higher number of sexual intercourses during the previous 4 weeks (1.01 

[1.002;1.02], 0.014), and sexual intercourses under the influence of alcohol (1.45 [1.10;1.92], 

0.008). By contrast, condomless anal sex without PrEP was less frequent during sexual 

intercourses with known casual, unknown casual and multiple partners (0.20 [0.14;0.30], <0.001; 

0.10 [0.05;0.20], <0.001; 0.11 [0.05;0.29], <0.001, respectively), as well as with HIV+ partners 

with an undetectable viral load (VL) and HIV+ partners with a detectable/unknown VL or 

unknown serology status (0.57 [0.38;0.86], 0.007; 0.52 [0.32;0.87],0.012, respectively). 

Conclusions: Choosing to have condomless anal sex without PrEP depends primarily on the 

sexual partner‟s characteristics (level of intimacy, serological status). This reflects a form of 

rationality in HIV risk management. However, our results raise questions about the true efficacy 

of managing HIV risk using this approach.  
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Introduction 

In the context of diversified prevention, pre-exposure prophylaxis (PrEP) and condoms constitute 

the main HIV prevention tools for men who have sex with men (MSM) (1). Several barriers exist 

to MSM using them. However these barriers have mostly been studied separately.  

The main reported barriers to condom use in MSM are the loss of pleasure (2–4) and the lack of 

intimacy with the partner (5–7).  

With regard to PrEP, studies investigating its efficacy have been implemented in the context of 

the underuse of condoms and the associated lack of any noticeable decline in the HIV epidemic 

in specific population such as MSM. Identified barriers to PrEP initiation include cost (8–11), 

distrust in the medical system (8) and stigma (8,9,12). These factors might explain the gap 

between the number of people targeted for PrEP and the number that actually initiate it. Barriers 

identified with poor PrEP adherence are a low perceived HIV risk (13) and logistical factors such 

as stock-outs, losing pills, missing doses due to travel, forgetting to take the pill, and disruption 

to daily schedules (14,15). With regard to clinical trials, these barriers may also contribute to 

explain the 28% and 26% of MSM participants who did not take on-demand PrEP (or placebo) 

during the double-blind and open-label extension phases (16) of the ANRS-IPERGAY trial(17). 

Moreover, the iPrEx study also showed that the mean percentage of daily PrEP use detected by 

clinical indicators was 53% at week 24 for MSM participants enrolled in the active arm (18).   

Literature provides explanations for the lack of condom use and PrEP adherence separately. A 

previous study within the ANRS-IPERGAY trial highlighted that 13% of the MSM enrolled 

were infrequent (“low-level”) users of PrEP and of condoms during the whole trial (19). That 

study highlighted that low-level users were more often young, unemployed and perceived a 
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lower HIV risk than participants who frequently used PrEP. However, it did not provide specific 

information on unprotected (i.e. no PrEP or condom) anal intercourse, which constitutes the 

greatest HIV infection risk. The specific context of on-demand PrEP need to be investigated 

because, unlike daily PrEP, it depends much more on perceived risk in a given sexual situation. 

With on-demand PrEP therefore, people must make an individual choice before having sexual 

intercourse. In this context, the factors associated with the lack of on-demand PrEP use may be 

different from those for daily PrEP.  

Given this context, the present study aimed to identify the situational and behavioral factors 

associated with condomless anal sex without PrEP in the OLE study of the ANRS-IPERGAY 

trial.  

 

Methods 

Study population 

ANRS-IPERGAY was a double-blind randomized combined prevention trial, conducted in 

France and Canada (2012-2016), to evaluate the efficacy and safety of on-demand PrEP in high-

risk men who have sex with men (MSM). The main inclusion criteria were as follows: HIV 

negative man or transgender woman having sex with men, aged 18 years or older, and reporting 

condomless anal sex with at least two different partners in the previous 6 months. The following 

dosage schedule was prescribed: 2 pills between 2 and 24 hours preceding a sexual intercourse, 

followed by 1 pill 24 hours and another pill 48 hours after the first drug intake. A comprehensive 

description of the trial‟s methodology and results can be found elsewhere (16). In November 

2014, following the discontinuation of the double-blind placebo-controlled randomized phase, all 
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those still being followed were invited to remain and participate in the OLE study. This consisted 

in continued access to PrEP until its expected approval in France, which was set to occur before 

June 30, 2016 (in reality, full approval came in January 2016). MSM who had not participated in 

the double-blind phase but who met eligibility criteria of the latter could also be included in the 

OLE. All participants in the OLE study provided oral informed consent, 98% of them also 

providing written informed consent (17). Only the latter were retained for the present analysis.  

 

Questionnaires 

Throughout the whole study (i.e., double-blind and OLE phases), a two-yearly questionnaire 

collected sociodemographic and socioeconomic characteristics of participants, while their 

psychosocial characteristics as well as data on active involvement in community-based activities 

on prevention in the previous 12 months were collected annually. 

Participants also filled in an anonymous online questionnaire every 2 months, in which a section 

on "sexuality" recorded information on their sexual behaviors in the previous 2 months and 

particularly their practices during their most recent sexual intercourse.  

 

Variables 

Outcome: No PrEP or condom use during most recent anal intercourse.  

A dichotomous outcome of self-reported "condomless sex without PrEP" was constructed 

according to participants' responses regarding PrEP and condom use during their most recent 

anal intercourse with the following categories: 0 when participants had used condoms during 
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anal sex OR when they used PrEP correctly (defined as taking at least one pill within 24 hours 

before sex and one pill taken within 24 hours after sex), or in a suboptimal fashion (any other pill 

intake within 48 hours before or 48 hours after the sexual intercourse ); and 1 when participants 

reported condomless anal sex AND did not take any PrEP pill (defined as no pill within 48 hours 

before or 48 hours after the sexual intercourse).  

The decision to categorize suboptimal PrEP use as “0” was based on the fact that we were 

studying only anal intercourses which were not protected in any way by PrEP, and accordingly 

suboptimal use could be considered as using PrEP.  

 

Explanatory variables  

Sociodemographic, socioeconomic, and psychosocial characteristics of participants, as well as 

their active involvement in community-based activities on prevention and sexual behaviors, were 

the variables used to test for an association with condomless sex without PrEP during the most 

recent anal intercourse. Sociodemographic and socioeconomic characteristics may influence 

health behaviors (20). Literature also shows a high prevalence of depressive episodes among 

MSM (21,22). Depressive episodes have been associated with poor adherence to HIV treatment 

(20,22,23). Therefore, we investigated whether there was an association between 

sociodemographic, socioeconomic and psychosocial characteristics and condomless sex without 

PrEP. We also tested for any association between participation in community-based prevention 

activities and our main outcome, as this could have promoted HIV-transmission prevention 

behaviors. Finally, we tested for the influence of sexual behaviors on condomless sex without 
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PrEP in order to evaluate whether prevention strategies differed according to the type of sexual 

behavior.  

Sociodemographic and socioeconomic characteristics included age at enrolment, educational 

level higher than high-school (yes; no), active employment (yes; no), main partner (yes/no) and 

comfortable housing (yes; no). Psychosocial characteristics included anxiolytic and 

antidepressant use in the previous 12 months (yes; no), lifetime experience of depression (no; 

yes, during the previous 12 months; yes, before (i.e., more than 12 months previously)), and two 

scales, one for brief sensation seeking (BSSS-4, range: [4;20], a higher score indicating higher 

levels of sensation seeking) and the other for risk taking (SS2, range: [2;10], a higher score 

indicating higher levels of risk taking). Both scales were constructed according to Stephenson et 

al. (24). Participants' sexual behaviors (i.e., number of sexual intercourses during the previous 4 

weeks, number of sexual partners in the previous 2 months and sexually transmitted infections 

(detected and/or being treated during the previous 2 months)) were also considered as potential 

correlates of condomless sex without PrEP, as were sexual behaviors related to their most recent 

sexual intercourse.  

With respect to the most recent sexual intercourse the following three principal variables were 

included: i) a variable combining the partner‟s serological status and viral load (VL) using three 

categories(HIV-; HIV+ with undetectable VL; unknown serology or HIV+ with detectable or 

unknown VL), ii) the type of intercourse (insertive anal sex and/or oral sex; receptive anal sex 

and/or insertive anal sex and/or oral sex) and iii) the type of partner(s) (main; casual known; 

casual unknown; multiple). Other variables also investigated for the most recent sexual 

intercourse included alcohol consumption (yes/no) and recreational drug use (involving ecstasy, 
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cocaine, GHB/GBL and ketamine) during sex (yes; no), place of the sexual intercourse (public; 

private) and perception of risk of HIV infection (on a 10-point scale).  

 

Statistical analyses 

To estimate the relationship between the outcome (i.e., condomless anal sex without PrEP) and 

its potential correlates, univariable and multivariable modified Poisson regressions with a 

generalized estimating equation (GEE) approach were computed. GEE is a robust methodology 

that takes into account the intra-individual correlation of observations over time (in the present 

study, the self-reported absence of PrEP or of condom use during anal sex during a follow-up 

visits), and therefore leads to increased accuracy of estimates and variances of parameters in 

regression analyses (25). A modified Poisson regression approach enables robust relative risks to 

be estimated (26). Variables with a p-value ≤0.25 in the univariable analyses were considered 

eligible for the multivariable model.  

The significance threshold was fixed at 25% to prevent the omission of important predictors 

given the multiple confounding effects present in the data (27,28). We calculated the main 

attributable risk percentages for our explanatory variables and for condomless anal sex without 

on-demand PrEP. Attributable risk is a measure of the proportion of the outcome that can be 

attributed to a certain risk factor, i.e., the extent to which the incidence of the outcome would be 

reduced if the risk factor did not exist (29,30). We calculated attributable risk percentages after 

adjustment for all other correlates by using relative risks from the multivariable GEE model as 

follows: attributable risk = (relative risk -1) / relative risk (30).  

Copyright © 2020 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



We computed the variance inflation factor (VIF) to test for multicollinearity in equivalent linear 

models and interpreted VIF values <5 as presenting no multicollinearity issues (31). 

All analyses were based on two-sided p-values, with p≤0.05 indicating statistical significance. 

They were conducted using SAS 9.4 software (SAS Institute, Cary, NC). 

 

Results 

The present study included all participants in the ANRS-IPERGAY OLE study (M0 to M18) 

with available data on their use of PrEP and condoms during their most recent anal intercourse 

(n=319, 1,253 visits). 

Description of the study sample 

Mean age of the 319 participants was 37 years (sd: ±10), 76% had a high-school diploma and 

84% reported being employed; 94% judged their housing to be comfortable (see Table 1). At 

baseline, 43% reported a main partner. With regard to their psychological profile, 27% and 16%, 

respectively, had taken anxiolytics or antidepressants during the previous twelve months, while 

56% reported lifetime experience of depression, whether during the previous twelve months 

(23%) or before (33%). Among the 1253 most recent anal intercourses reported over follow-up 

in the OLE study, 237 (19%) were condomless and without PrEP. 
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Factors associated with condomless sex without PrEP during the most recent anal intercourse  

Results from the univariable analyses  

In the univariable analyses (see Table 2), condomless anal sex without PrEP was more frequent 

(p≤0.25) among younger participants, the unemployed, those who reported having a depressive 

episode before the previous 12 months, those with higher risk-taking scores in the SS2 scale and 

those having a main partner. With regard to sexual practices, participants with higher numbers of 

sexual partners during the previous two months were less likely to report condomless anal sex 

without PrEP, while those reporting a higher number of sexual intercourses during the previous 4 

weeks were more likely to do so. With respect to sexual practices during the most recent anal 

intercourse, condomless sex without PrEP was less frequently reported for the following 

categories: casual known or unknown partners, multiple partners, HIV+ partners with 

undetectable VL and partners with unknown serology or HIV+ partners with detectable or 

unknown VL. This was also true when the most recent anal sexual intercourse happened in a 

public place, under the influence of drugs, or when participants perceived a higher risk of HIV 

infection. By contrast, condomless anal sex without PrEP was more frequently reported when the 

sexual intercourse happened under the influence of alcohol.  

 

Results from the multivariable analysis  

Variables from univariable analyses with a p-value ≤0.25 were included in the multivariable 

analysis. The GEE estimates (Table 2) confirmed the impact of mental health in uptake of 

prevention strategies. Estimates indicated that participants who experienced a depressive episode 

during the previous 12 months (adjusted risk-ratio [95% confidence interval] (aRR [95% CI]), p-
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value: 1.49 [1.02;2.17], 0.039), were more likely to report condomless sex without PrEP during 

their most recent anal intercourse. However, the results from the univariable analysis indicated a 

significant relationship between the study outcome and experiencing depression before the 

previous 12 months. This difference between the two models, in terms of the association between 

depression and the outcome, was due to the stepwise introduction of the following two 

explanatory variables into the multivariable model: partner‟s serological status and viral load and 

main partner.  

GEE estimates confirmed that participants reporting a higher number of sexual intercourses 

during the previous 4 weeks (1.01 [1.002;1.02], 0.014) and those whose most recent sexual 

intercourse occurred under the influence of alcohol (1.45 [1.10;1.92], 0.008) were also more 

likely to report condomless sex without PrEP during their most recent anal intercourse. In 

contrast, condomless anal sex without PrEP was less frequent with casual or multiple partners 

(known casual, 0.20 [0.14;0.30], <0.001; unknown casual, 0.10 [0.05;0.20], <0.001; multiple, 

0.11 [0.05;0.29], <,001) and with non HIV-negative partners (i.e., HIV-positive with 

undetectable VL, 0.57 [0.38;0.86], 0.007; unknown serological status or HIV-positive with 

detectable/ unknown VL, 0.52 [0.32;0.87], 0.012). 

After adjustment for all potential correlates, 85 % of most recent condomless anal intercourses 

without PrEP were attributable to sexual intercourse with a main partner, 47 % with an HIV-

negative partner, 32 % under the effect of alcohol, 30 % in people who had a depressive episode 

in the previous 12 months, and 1 % to a high number of sexual intercourses during the previous 4 

weeks. 
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The other explanatory variables significantly associated with our outcome in the univariable 

analyses were not confirmed in the multivariable analysis. We found no issue of multicollinearity 

in the model. 

Discussion 

 

This study explored the factors which contribute to explaining condomless anal sex and without 

on-demand PrEP in MSM. Results showed a type of rationality in HIV risk management. 

Specifically, condomless anal sex without PrEP was mainly attributable to sexual intercourses 

with a main partner (attributable risk of 85%) or with an HIV-negative partner (attributable risk 

of 47%). Moreover, GEE estimates showed that sexual intercourse with casual or multiple 

partners and with HIV positive (whatever the VL status) or unknown HIV status partners, was 

associated with a lower probability of reporting condomless anal sex without PrEP. These results 

highlight the central role of social perception of sexual partners in the implementation of 

individual prevention strategies, as well as the desire to be protected during a specific sexual 

intercourse situation which the individual perceives to be riskier than other situations (32). 

Other studies have already recommended that the sexual intercourse context (peer norms, 

representations of sex, recreational drug use, etc.), and more globally, the social and cultural 

context of sexual health, be taken into account in the implementation of HIV-prevention 

programs (33,34). 

Managing risk by taking into account the type of partner and his/her serology would seem 

consistent with a rationale based on socially perceived low (e.g., intercourse with a main partner 

or HIV-negative partner) or high (intercourse with casual or multiple partners, or with partners 

who are seropositive or whose serology is unknown) risk encounters. However, there are several 
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associated issues with this strategy. One previous study showed that half of new HIV infections 

in MSM resulted from sexual intercourses with main partners (35), mainly due to non-exclusive 

sex (36–38) and to the high prevalence of HIV in MSM (39). Moreover, condomless sex without 

PrEP with self-reported HIV-negative partners raises the issue of HIV testing in MSM at high 

risk of HIV infection. Although official French recommendations suggest quarterly HIV testing 

for this population (41), studies have shown that the majority of MSM report less frequent testing 

(41,42).  

The possibility to use Treatment as Prevention (TasP), which is already included in the combined 

HIV prevention package, does not explain the lack of combined PrEP and condom uptake in our 

study (43). Indeed, we found that anal intercourses with HIV-positive partners with undetectable 

VL were associated with a lower probability of reporting condomless anal sex without PrEP . 

This result shows the gap between social norms related to HIV risk and scientific advances in 

HIV prevention. The development of biomedical prevention strategies, such as TasP and PrEP, 

brings into question the use of serosorting as an effective preventive tool (44,45). Sex with HIV-

positive partners with undetectable VL or protected by PrEP, whatever the HIV status of the 

partner, is less risky than condomless sex without PrEP with HIV-negative partners in MSM 

community. However, TasP use also requires individuals to be certain that their partner has an 

undetectable VL.   

Our results also showed that three significant factors negatively impacted the use of prevention 

strategies: a higher number of sexual intercourses in the previous 4 weeks, alcohol consumption 

during sexual intercourse and experiencing a depressive episode during the previous 12 months. 

Holistic care, and more specifically, mental health needs must be taken into account in future 

prevention programs to maximize their efficacy (46–48). Furthermore, our findings suggest that 
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experiencing depression was closely linked to the participant‟s conjugal status and to the 

serological status of their partner (the experience of depression in the previous 12 months 

became significantly associated with our outcome at p≤0.05 as soon as these two factors were 

introduced among the explanatory variables in the multivariable analysis). With regard to a 

higher number of sexual intercourses in the previous 4 weeks, it is possible that participants were 

more focused on the benefits linked to their sexual practices than on the related HIV risk. Indeed, 

studies have shown that the „distance to the object‟ (from the homonymous theory) influences 

perceived risk (49). More specifically, the more frequent a behavior, the less people with that 

behavior think about its negative consequences (perceived risk, gravity), focusing instead on its 

benefits. This process enables  people to keep the evaluative dimension of their health behaviors 

at a distance, thereby enabling them to freely negotiate their risk-taking (50). Another possible 

explanation for a higher number of sexual intercourses in the previous 4 weeks as a factor 

associated with condomless sex without PrEP, is that participants used non-biomedical strategies 

as part of their HIV risk management strategy.  HIV prevention based on both the level of 

intimacy with a sexual partner and the partner‟s serological status was highlighted in our study.  

Non-behavioral (e.g serosorting, type of partner) HIV prevention strategies were  also 

highlighted in a study conducted in Montreal (40).    

Furthermore, the type of practice (i.e., receptive versus insertive) was not associated with our 

outcome. This was also true for STI. It is possible that these factors separately impact decision-

making concerning PrEP and condom use. However, condomless anal sex without PrEP did not 

seem to be associated with these factors. The socio-cognitive processes (e.g., risk evaluation, 

strategies of risk management, etc.) involved with this decision may differ than those involved 

when considering condomless sex and not using PrEP separately.  
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This study has several limitations. First, the results cannot be generalized due to the joint clinical 

trial and community-based research context. More specifically, MSM enrolled in ANRS-

IPERGAY trial were not representative of the general MSM population, and the follow-up 

included in the trial differed from that for MSM in real-life situations. Moreover, we have no 

qualitative data to develop the understanding of our results, especially in terms of the perception 

of risk in various contexts and social norms related to HIV risk. Other factors which were not 

explored in this study, such as stigma, could have impacted our results. If, for example, 

perceived stigma had been found to be associated with not using PrEP, one of the study‟s 

recommendations would have been to study whether this impacted sexual intercourse with all 

type of partners or only some. Similarly, we did not study logistical factors, which may also have 

led to different recommendations. Had we evaluated their impact we might have been able to 

identify logistic-based explanations for condomless anal sex without on-demand PrEP, just as 

has been identified for daily PrEP.  

Conclusion: 

This study highlights the role of social norms and sexual partners‟ characteristics in the choice to 

practice (or not) condomless anal sex without PrEP. This reflects a form of rationality by MSM 

in self-managing HIV risk. However, it also raises a public health issue about the real efficacy of 

risk management which is based on assessing a partner‟s characteristics (e.g., level of intimacy, 

serological status). 

We also found that condomless anal sex without PrEP was linked to mental health disorder, more 

specifically to having a recent depressive episode, and to alcohol consumption during sexual 

intercourse. This underlines the need for personalized and holistic care in prevention programs. 
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Table 1. Characteristics of study population at inclusion (ANRS-IPERGAY OLE study, 

n=319 participants) 

 

Freq. 

(N = 

316a) 

% 

Sociodemographic characteristics   

Age, range: [19;61] – mean (SD) 316 

36,7 

(9,5

) 

Educational level higher than high-school  
239 75,6

3 

Active employment 
267 84,4

9 

Comfortable housing 
296 93,6

7 

Main partner 136 43,0

4 

Psychological profile   

Anxiolytic consumption during the previous 12 monthsb 84 26,9

2 

Antidepressant consumption during the previous 12 monthsc 49 15,7

6 

Experience of depressiond   

   Yes, during the previous 12 months 74 23,4

9 

   Yes, before the previous 12 months 104 33,0

2 

   No, never 137 43,4
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9 

BSSS-4 score at most recent assessment; range: [4;20] e,f – mean (SD) 313 

12,4 

(3,7

) 

SS2-score at the recent assessment; range: [2;10] d,f – mean (SD) 315 

4,7 

(1,8

) 

Detection or treatment of at least one sexually transmitted infection during the previous 2 months 78 
24,4

5 

Number of sexual partners during the previous 2 months, range: [1;580] – mean (SD) 316 

13,7 

(16,

4) 

Number of sexual intercourses during the previous 4 weeks, range: [0;200] b – mean (SD) 312 

13,1 

(11,

6) 

During most recent anal intercourse:
 

  

Type of partner    

   Main partner 
69 

21,8

4 

   Known casual partner 
99 

31,3

3 

   Unknown casual partner 
112 

35,4

4 

   Multiple partners 
36 

11,3

9 

Partner serology and viral load 
  

   HIV- 
128 

40,5

1 

   HIV+, undetectable viral load 
39 

12,3

4 

   Unknown serology or HIV+, detectable or unknown viral load 
149 

47,1

5 

Type of sexual practice g 
  

   Oral sex 
42 

13,5

0 
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   Insertive anal sex and/or oral sex 
103 

33,1

2 

   Receptive anal sex and/or insertive anal sex and/or oral sex 
166 

53,3

8 

Sexual intercourse in a public place 
60 

18,9

9 

Under the influence of drugs (ecstasy, cocaine, GHB/GBL or ketamine) 
30 9,49 

Under the influence of alcohol 
39 

12,3

4 

Perception of HIV-risk of transmission, range: [1;10] – mean (SD) 
316 

3,6 

(2,6

) 

a 3 participants did not fill in the inclusion questionnaire.  

b 4 missing values  

c 5 missing values  

d 1 missing value  

e 3 missing values 

f BSSS-4 = brief sensation-seeking scale; SS2=risk-taking scale. Scales constructed according to 

Stephenson et al., 2003. The higher the scores, the higher the levels of sensation seeking or risk 

taking, respectively. 
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Table 2 – Factors associated with condomless sex without PrEP at most recent anal 

intercourse: results from generalized estimating equations of modified Poisson regressions 

(ANRS-IPERGAY OLE study, n=319 participants, 1253 questionnaires) 

 
Condomless sex without PrEP 

(ref. No) 

 

 

Univariable 

(n=1253) 

Multivariable 

(n=1223) 

 

RR [95% CI] p 

aRR 

[95% 

CI] 

p 

Age at inclusion, range: [19;61] a 
0.97 

[0.94;0.99] 
0,01 

0.99 

[0.97;1.

00] 

0,14 

Educational level higher than high-school (ref. No) a 1.09 [0.71;1.68] 0,70    

Active employment (ref. No) a 
0.71 

[0.47;1.09] 
0,11 

0.87 

[0.61;1.

26] 

0,47 

Comfortable housing (ref. No) a 0.78 [0.40;1.52] 0,47    

Anxiolytic consumption during the previous 12 months (ref. No) b 0.94 [0.59;1.49] 0,78    

Antidepressant consumption during the previous 12 months (ref. No) c 1.28 [0.83;1.99] 0,27    

Experienced of depression (ref. No, never) d        

   Yes, during the previous 12 months 1.21 [0.76;1.90] 0,42 

1.49 

[1.02;2.

17] 

0,04 

   Yes, before the previous 12 months 
1.33 

[0.85;2.07] 
0,21 

1.09 

[0.80;1.

47] 

0.58 

BSSS-4 score at most recent assessment, range : [4;20] e,f 1.00 [0.96;1.05] 0,91    

Copyright © 2020 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



SS2 score at most recent assessment, range: [2;10] f,g 
1.08 

[0.97;1.20] 
0,15 

1.03 

[0.96;1.

11] 

0,39 

Active involvement in community-based activities on prevention during 

the previous 12 months (ref. No) 
1.03 [0.74;1.43] 0,87    

Main partner (ref. No) d 
2.66 

[1.88;3.77] 

<,00

01 

1.27 

[0.95;1.

71] 

0,11 

Detection or treatment of at least one sexually transmitted infection during 

the previous 2 months (ref.No) 
0.86 [0.57;1.30] 0,48    

Number of sexual partners during the previous 2 months, range: [1;580] h 
0.96 

[0.90;1.02] 
0,17 

1.00 

[0.98;1.

02] 

0,69 

Number of sexual intercourses during the previous 4 weeks, range: [0;200] 

h 

1.01 

[1.00;1.01] 

0,00

1 

1.01 

[1.00;1.

02] 

0,01 

At most recent anal intercourse:        

Type of partner (ref. Main partner)        

   Known casual partner 
0.16 

[0.11;0.25] 

<,00

01 

0.20 

[0.14;0.

30] 

<,00

01 

   Unknown casual partner 
0.07 

[0.04;0.13] 

<,00

01 

0.10 

[0.05;0.

20] 

<,00

01 

   Multiple partners) 
0.08 

[0.03;0.20] 

<,00

01 

0.11 

[0.05;0.

29] 

<,00

01 

Partner serology and viral load (ref. HIV-)        

   HIV+, undetectable viral load 
0.50 

[0.32;0.79] 

0,00

3 

0.57 

[0.38;0.

0,01 

Copyright © 2020 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



86] 

   Unknown serology or HIV+, detectable or unknown viral load 
0.18 

[0.11;0.29] 

<,00

01 

0.52 

[0.32;0.

87] 

0,01 

 Type of practice (ref. Insertive anal sex and/or oral sex)        

          Receptive anal sex (and/or insertive anal sex and/or oral sex) 1.14 [0.81;1.60] 0,46    

Sexual intercourse in a public place (ref. No) 
0.19 

[0.09;0.41] 

<,00

01 

0.94 

[0.39;2.

27] 

0,90 

Under the influence of drugs (ecstasy, cocaine, GHB/GBL or ketamine) 

(ref. No) 

0.33 

[0.16;0.66] 

0,00

2 

0.62 

[0.34;1.

13] 

0,12 

Under the influence of alcohol (ref. No) 
1.25 

[0.87;1.79] 
0,24 

1.45 

[1.10;1.

92] 

0,01 

Perception of risk of HIV infection, range: [1;10] 
0.83 

[0.77;0.91] 

<,00

01 

1.04 

[0.98;1.

12] 

0,22 

Abbreviations: RR [95% CI] = risk-ratio [95% confidence interval]; aRR = adjusted risk-ratio 

a 17 missing values in questionnaires due to 3 participants who did not fill in the inclusion questionnaire  

b 20 missing values  

c 14 missing values  

d 11 missing values  

e 36 missing values  

f BSSS-4 = brief sensation-seeking scale; SS2=risk-taking scale. Scales constructed according to 

Stephenson et al., 2003. The higher the scores, the higher the levels of sensation seeking or risk taking, 

respectively. 

g 21 missing values  

h
 3 missing values 
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