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Abstract

The use of inhaled nitrites, or poppers, among men who have sex with men (MSM) is prevalent, 

yet has been associated with HIV seroconversion. We surveyed 580 MSM from a geosocial 

networking smartphone application in Paris, France, in 2016. Of the respondents, 46.7% reported 

popper use within the previous 3 months. Regression models adjusted for sociodemographic 

characteristics found that the use of poppers was significantly (P < 0.05) associated with the 

following during the prior 3 months: condomless anal intercourse (adjusted relative risk (aRR) 

1.27, 95% confidence interval (CI) 1.07–1.50), use of alcohol and/or drugs during sex once or 

twice (adjusted relative risk ratio (aRRR) 2.33, 95% CI 1.44–2.03), three to five times (aRRR 

5.41, 95% CI 2.98–9.84) or six or more times (aRRR 4.09, 95% CI 2.22–7.56), participation in 

group sex (aRRR 3.70, 95% CI 2.33–5.90) and self-reported diagnosis with any sexually 

transmissible infection over the previous year (aRR 1.63, 95% CI 1.18–2.27), specifically 

chlamydia (aRR 2.75, 95% CI 1.29–4.29) and syphilis (aRR 2.27, 95% CI 1.29–4.29).
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Introduction

HIV continues to have a disproportionate effect on men who have sex with men (MSM) in 

France: MSM accounted for 38% of new infections in 2015,1,2 despite comprising only 

3.9% of the population.3 One factor that may contribute to HIV transmission among MSM, 
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including French MSM, is the use of inhaled nitrates, or poppers.4–6 Poppers are recreational 

drugs that produce a rapid ‘head rush’ and facilitate anal receptive intercourse. Although 

they may facilitate the spread of sexually transmissible infections (STIs) and HIV via 

behavioural disinhibition7,8 and vasodilatory and immunosuppressive9–12 effects, many lay 

websites13–15 portray poppers as an innocuous alternative to ‘harder’ drugs. As such, MSM 

in France may not be sufficiently aware of the risk posed by popper use, given that over half 

of Parisian MSM reported popper use within the past year.6 Despite such widespread use, 

only two studies have explored popper use among French MSM,16,17 with neither examining 

the relationship between popper use and sexual behaviour. Thus, the aim of the present study 

was to quantify associations of popper use with sexual risk behaviours and HIV and STI 

diagnoses among a population of geosocial networking (GSN) app-using MSM in Paris, 

France.

Methods

As reported in prior research,18 in October 2016 we surveyed users of a popular GSN 

smartphone application among MSM via broadcast announcements in the Paris metropolitan 

area; 580 MSM completed the survey. After obtaining sociodemographic information (age, 

employment status, born in France or elsewhere, sexual orientation, relationship status), we 

assessed the following during the previous 3 months: popper use (any vs none), use of drugs 

or alcohol during sex (none, any, three to five times, six or more times), condomless 

insertive and receptive intercourse (any vs none) and group sex (never, within the past 3 

months, before the past 3 months). We also queried self-reported HIV serostatus and 

diagnosis with another STI (gonorrhoea, chlamydia, syphilis, herpes simplex virus (HSV), 

human papillomavirus (HPV) or hepatitis C virus (HCV); analysed individually and 

together) within the past year. After calculating descriptive statistics, we used log-binomial 

regression models to estimate the adjusted relative risk (aRR) and 95% confidence intervals 

(CIs) of dichotomous outcomes, as well as multinomial logistic regression models to 

estimate the aRR ratios (aRRR) and 95% CIs of variables with multiple outcomes.

Results

Table 1 summarises sample characteristics and associations of popper use with outcomes of 

interest. Nearly half (46.7%) the respondents reported popper use within the past 3 months. 

In multivariate associations adjusted for sociodemographic characteristics, popper use was 

significantly (P < 0.05) associated with a diagnosis of any STI in the previous year (aRR 

1.63, 95% CI 1.18–2.27), specifically chlamydia (aRR 2.75, 95% CI 1.29–4.29) and syphilis 

(aRR 2.27, 95% CI 1.29–4.29), condomless anal intercourse (aRR 1.27, 95% CI 1.07–1.50), 

use of alcohol or drugs during sex once or twice (aRRR 2.33, 95% CI 1.44–2.03), three to 

five times (aRRR 5.41, 95% CI 2.98–9.84) or six or more times (aRRR 4.09, 95% CI 2.22–

7.56) and participation in group sex within the past 3 months (aRRR 3.70, 95% CI 2.33–

5.90) and more than 3 months ago (aRRR 2.23, 95% CI 1.44–3.46). The association with 

HIV approached significance (P = 0.051).
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Discussion

Although these data are cross-sectional and do not imply causality, potential explanations for 

the observed associations include the direct disinhibitory effects of popper use, that MSM 

who use poppers may be more likely to engage in sexual risk behaviours at baseline, perhaps 

due to personalities prone to sensation seeking,19,20 or the direct vasodilatory and/or 

immunosuppressive effects of inhaled nitrites.9,21–24 Regardless of the underlying causal 

links, these findings affirm that popper use remains a meaningful proxy for high-risk sexual 

behaviour among MSM. Given that social desirability bias may affect patients’ willingness 

to report total numbers of partners and episodes of condomless anal intercourse,25–28 

enquiring about popper use could serve as an additional method to identify patients who 

could benefit from intensive efforts towards HIV and STI prevention and treatment, 

including pre-exposure prophylaxis (PrEP), while signalling to the patient that the provider 

is aware of sexual practices common among MSM and will be non-judgmental when 

discussing behaviours pertinent to HIV and STI risk.

The present study’s limitations include that the data were self-reported rather than gathered 

objectively, that generalisability to MSM populations outside of France or who do not use 

GSN apps may not be possible, that we did not specify the site of STI diagnoses (because 

chlamydial and gonococcal infections of the anorectum, but not the oropharynx or urethra, 

predispose to HIV seroconversion) and that these data are observational and cannot be 

interpreted as causal. Further research is warranted to explore patients’ and providers’ 

understanding of the risks of popper use.
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