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Abstract

Objective

Using a generational approach, this study analyses how unprotected anal intercourse has

evolved since 1991 in France across different generations of men who have sex with men

(MSM) whose sexual lives began at different periods in the history of the HIV epidemic.

Design

Data were collected from 18–59 year-old respondents to the French Gay Press surveys

Enquêtes Presse Gay, conducted repeatedly between 1991 and 2011 (N = 32,196) using

self-administered questionnaires distributed in gay magazines and over the internet.

Methods

Trends in unprotected anal intercourse (i.e. condomless anal sex) with casual partners of

unknown or different HIV serostatus (hereafter “UAId” in this manuscript) were studied.

Responses were analysed according to year and then reorganised for age-cohort analyses

by generation, based on the year respondents turned 18.

Results

UAId rates fell from 1991 to 1997, and then rose from 13.4% in 1997 to 25.5% in 2011

among seronegative respondents, and from 24.8% to 63.3%, respectively, among seroposi-

tive respondents. Both in seropositive and seronegative respondents, UAId increased over

time for all generations, indicative of a strong period effect.

Conclusion

Analyses of data from several generations of MSM who started their sexual lives at different

time points in the HIV epidemic, revealed very similar trends in UAId between generations,

among both seropositive and seronegative respondents. This strong period effect suggests

that sexual behaviours in MSM are influenced more by contextual than generational factors.
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The fact that prevention practices are simultaneously observed in different generations and

that there are most likely underlying prevention norms among MSM, suggests that PrEP

could become widely accepted by all generations of MSM exposed to the risk of HIV.

Introduction

Men who have sex with men (MSM) continue to be a population strongly affected by HIV in

both high- and low-resource countries [1]. International comparisons have shown the funda-

mental role of political, structural and cultural factors in the propagation and management of

this disease’s epidemic [2]. In high-resource countries, the epidemic among MSM has been

widely documented since the first cases of AIDS, and analyses of the trends in epidemiological

and behavioural indicators have enabled researchers to study the health status and prevention

practices of MSM over time. Despite large community and government investment in preven-

tion and access to care in these countries, the epidemic is still very present in this population [3].

Repeated cross-sectional studies in this population show that MSM prevention practices

have changed profoundly since the epidemic began, in France [4,5] as elsewhere [6,7]. The fre-

quency of condom use is currently insufficient to reduce the rate of new infections [8]. Some

MSM use alternative strategies to condoms, such as serosorting and seropositioning, which

require knowledge of both partners’ serostatus. However, these often fail to provide adequate

protection [9–12]. Today, the core of prevention involves a combination of screening and

either antiretroviral medication (ARV) for the medical management of seropositive individu-

als (Test and Treat, Treatment as Prevention) [13] or prophylaxis for the most highly exposed

seronegative MSM (PrEP) [14,15].

Progress in medicine and changes in public policy have therefore redefined the context of

prevention throughout the history of the epidemic. Accordingly, the present epidemiological

situation is the result of the constant adaptation of practices by MSM to ever-changing risks.

Different prevention strategies, including new biomedical tools, testify to the diversification of

prevention practices [16]. A comprehensive analysis of the trends in condom use and the dis-

semination of other prevention practices over the last 20 years—in terms of their arrival and

the extent of their use—would help us to understand the dynamics of this population’s preven-

tion practices today, and perhaps contribute in predicting future trends.

A generational effect on prevention practices has sometimes been hypothesised [17–20].

The underlying hypothesis is that successive generations of MSM have experienced different

epidemiological and social contexts during their lifetimes, contexts that have contributed to

shaping their specific prevention trajectories over time. Accordingly, the oldest generations,

whose sexual lives started long before the AIDS epidemic, may have found it difficult to change

their sexual behaviours, use condoms and go for regular screening. Subsequent generations in

the 1980s and 1990s were the most affected by AIDS-related deaths and prevention campaigns,

and their direct personal and collective experience of the epidemic’s dark years might have left

them with a specific relationship with AIDS and prevention, including systematic condom

use, as well as its counterpart, condom fatigue. The youngest generations, whose sexual debut

occurred in the much more favourable medical context of the 2000s, thanks to the widespread

use of combined ARV, may be less well informed about HIV and prevention [21] and there-

fore more exposed to the risk of infection.

In France, the number of new diagnoses in MSM has continued to rise since 2003 [22], par-

ticularly among those under 25 years of age (+157% between 2003 and 2013) [23].
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Furthermore the estimated annual HIV incidence rate among MSM was stable and high

between 2003 and 2012, approximately 1% per year [24,25].

Collection of data on the prevention practices of MSM in France started in the first years of

the epidemic through a unique set of nationwide surveys: the Gay Press surveys (Enquêtes
Presse Gay) [4,5,26], a series of questionnaires distributed through the gay press and over the

internet, repeated periodically between 1985 and 2011. They revealed both an increase in

unprotected anal intercourse after 1997 –irrespective of partner type (stable or casual) and

HIV serostatus [26]—and poor uptake of alternative risk reduction strategies (serosorting, ser-

opositioning) [27,28]. In addition, the data from these surveys helped us to implement a gener-

ational approach retracing sexual trajectories using an age-cohort analysis with graphical

representations and multivariate logistic regressions [29]. The results from this approach

showed that sexual practices (i.e. masturbation, oral sex, anal intercourse) have evolved over

time across age groups and generations, suggesting that widespread community norms exist

for these practices and that sexual itineraries of MSM are impacted by current social and epi-

demiological contexts [29]. The aim of the present study was to use a generational-type analy-

sis to study whether certain high-risk sexual practices, such as unprotected (i.e. condomless)

anal sex with casual partners (UAId), followed the same pattern as other previously studied

sexual practices [29].

Materials and methods

Study population

Our work analyses the Gay Press surveys, a series of socio-behavioural surveys of MSM

repeated from 1985 to 2011 (annually from 1985 to 1993, then in 1995, 1997, 2000, 2004 and

2011). These self-administered questionnaires were published in one gay magazine (“Gai Pied

Hebdo”) with a large nationwide readership from 1985 to 1992. From 1993 onwards they were

published in several other gay magazines to build up a variety of participant profiles similar to

those created with Gai Pied Hebdo (6 gay magazines in 1993, 10 in 1995, 9 in 1997, 20 in 2000,

16 in 2004, and one in 2011). In 2004 and 2011, an electronic version of the questionnaire was

available on the internet, accessible via banner ads on various information and gay meeting

websites (10 sites in 2004 and >60 sites in 2011). The number of participants ranged from

approximately 1000 (in 1985 and 1992) to over 10 000 (in 2011). The internet accounted for

23% of the questionnaires analysed in 2004 and 90% in 2011. Questionnaire items collected

data on respondents’ socio-demographic profiles, social lives, sex lives (practices and preven-

tion methods) and health.

All questionnaires were completed anonymously. The French data protection committee

(Commission nationale de l'informatique et des libertés) approved the surveys, data collection

and data storage.

The analyses in this study are based on the surveys conducted from 1991 to 2011, except for

1992 (as its variables were not comparable with those of the other surveys). Our analyses are

limited to respondents aged 18–59 years.

Variables for analysis

Risk-taking was defined as reporting at least one episode of unprotected anal intercourse in

the 12 months before the survey with a casual partner of unknown or different HIV serostatus

(UAId). This indicator was calculated among all respondents who reported having practiced

anal intercourse (active and/or passive) at least once in the previous 12 months with any casual

partner
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Analyses were stratified according to respondents’ self-reported HIV serostatus (untested,

seronegative, or seropositive). From 2000 onwards, respondents were asked to record their

most recent viral load (detectable or not).

Statistical analysis

The first analysis examined the trends in the percentage of men reporting UAId in the 12

months (by calendar time) before each survey, stratified by serostatus.

We then constructed cohorts (generations) using the starting point of sexual life, from data

collected over 20 years, for a longitudinal analysis of these trends. Each generation covered a

four-year range starting from the year when respondents turned 18 (the median age of first

sexual relationships with a man in these surveys) [29]. As previously described, this allowed to

compare trends in UAId by age for different generations of MSM. The trends of the percentage

of MSM reporting UAId were studied separately for seronegative and seropositive MSM

according to age. We show graphic representations of the longitudinal data only for the era fol-

lowing the widespread use of ARV therapy (1997–2011 surveys) to optimise the legibility of

the comparisons.

Respondents’ ages in each generation for each survey were described by medians and inter-

quartile ranges (Q1-Q3), and mean ages in each sample were compared by analysis of variance.

The qualitative variables were described in percentages, and their distributions compared with

the Pearson’s Chi-2 test. We used Stata 13 software for data management and statistical

analyses.

Results

Description of samples (Table 1)

Median age of respondents ranged from 30 years (Q1-Q2: 25–35) in 1995 to 35 years (26–44)

in 2011. The highest educational category included 37.3% of the participants in 1991 and

47.3% in 2011 (P<0.0001). A significantly higher proportion of respondents lived outside the

Paris region in 2004 and 2011—when questionnaires were available by internet—than in

1991–2000 (66.8% vs. 55.0%, P<0.0001).

From 1991 to 1995, the proportion of untested respondents fell significantly from 29.2% to

11.0% (P<0.0001), respectively and remained stable thereafter. The percentage of seropositive

MSM fluctuated between surveys, with a low of 11.0% in 2004 and a high of 14.9% in 2011.

The percentage of seropositive respondents reporting undetectable viral loads in their most

recent blood sample rose from 50.3% in 2000 to 75.5% in 2011 (P<0.0001).

Anal intercourse with casual partners in the previous 12 months rose significantly in each

serostatus group, and overall from 70.7% in 1991 to 91.4% in 2011 (P<0.0001). Over this entire

period, seropositive respondents reported practising anal intercourse more often than sero-

negative and untested MSM (for example, in 2011: 97.5% vs. 90.7% vs. 84.3%, respectively,

P<0.0001).

Trends in UAId from survey to survey

Globally, the percentage of men reporting UAId fell between 1991 and 1997. It then rose con-

tinuously from 1997 to 2011, irrespective of serostatus (Fig 1). Seropositive participants

reported higher rates of UAId than their seronegative and untested counterparts throughout

the period (see S1 Table for numerical values). The increase after 1997 was greater among sero-

positive respondents (P for interaction<0.0001). UAId rates did not differ significantly

according to viral load detectability, even when we restricted the analysis of seropositive
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respondents to those who tested seropositive more than 2 years earlier (indicating that the

practices reported during the previous year were those of someone aware of his seropositive

status).

Generational analysis of UAId

The longitudinal graphs (Fig 2A and 2B) for the 1997 to 2011 period show that UAId increased

with age, or in other terms, with time, for all generations. The increase was observed in both

seronegative (Fig 2A) and seropositive MSM (Fig 2B), albeit at different speeds. The generation

of seronegative MSM who turned 18 between 1984 and 1987 (green curve): in 1997 (mean age

was 29.6 years) 13.2% reported at least one episode of UAId; this figure was 16.0% in 2000

(32.5 years), 18.3% in 2004 (36.5 years) and 24.0% in 2011 (43.5 years) (see S2 Table for com-

plete numerical values).

Much higher UAId rates were reported in 2011 for all generations of seropositive respon-

dents. Looking at the same example of the generation turning 18 between 1984 and 1987

(green curve, Fig 2B), we see that 21.3% reported UAId in 1997 (mean age of 29.9 years),

37.3% in 2000 (32.7 years), 48.0% in 2004 (36.6 years) and 58.8% in 2011 (43.5 years).

For any given age, and regardless of serostatus, the most recent generation always reported

the highest percentage of UAId, except for the very youngest generation of seronegative MSM

(those turning 18 years old in 2008–2011): their UAId rate was not higher than that of the

2000–2003 generation (i.e. turning 18 in 2000–2003) at the same age (27.0% vs. 27.9%,

P = 0.86).

Table 1. Social and demographic characteristics, HIV status and UAI in the previous 12 months with casual partners, among respondents to the

Gay Press surveys.

1991

(N = 1757)

1993

(N = 3125)

1995

(N = 2545)

1997

(N = 3205)

2000

(N = 4550)

2004

(N = 5694)

2011 (N = 10

525)

n % n % n % n % n % n % n %

Age, years

Median (Q1-Q3) 32 (27–39) 31 (26–37) 30 (25–35) 31 (26–37) 33 (28–39) 35 (29–42) 35 (26–44)

Educational level

< High school diploma 431 24.6 727 23.3 501 19.8 631 19.7 727 16.1 1001 17.7 1633 15.7

High school diploma / Bachelor’s degree 666 38.1 1183 38.0 976 38.5 1241 38.8 1669 37.0 2222 39.2 3853 37.0

Master’s Degree/PhD 652 37.3 1205 38.7 1059 41.8 1327 41.5 2119 46.9 2444 43.1 4926 47.3

Place of residence

City < = 100 000 inhab. 621 36.8 762 24.5 708 28.0 867 27.7 1248 27.9 1842 32.9 3857 36.7

City > 100 000 inhab. 465 27.5 725 23.3 626 24.8 878 28.0 1315 29.3 1839 32.8 3229 30.7

Paris area 602 35.7 1618 52.1 1191 47.2 1390 44.3 1918 42.8 1923 34.3 3424 32.6

HIV serostatus

Untested 349 20.2 538 18.1 290 11.6 450 14.2 569 12.8 763 14.0 1366 13.0

Seronegative 1130 65.3 2032 68.3 1860 74.5 2357 74.4 3309 74.3 4103 75.1 7570 72.1

Seropositive 251 14.5 405 13.6 347 13.9 363 11.5 576 12.9 599 11.0 1566 14.9

Seropositive with undetectable viral load 290 50.3 376 62.8 1183 75.5

� 1 episode of anal intercourse within the previous 12 months with any casual partner*

All respondents 951 70.7 1914 81.4 1646 83.9 2007 83.9 3082 87.2 3570 88.9 6678 91.4

Untested 132 52.2 271 73.2 173 77.6 226 75.8 321 77.7 361 80.0 581 84.3

Seronegative 631 73.3 1242 80.7 1186 83.3 1462 83.4 2226 87.1 2587 88.8 4751 90.7

Seropositive 178 83.2 310 92.8 262 92.3 300 94.6 466 94.7 481 96.2 1332 97.5

*overall and according to self-reported HIV status.

doi:10.1371/journal.pone.0171493.t001
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In the 2011 survey, in seropositive and seronegative MSM, the percentage of respondents

reporting UAId was similar irrespective of age (dotted curves) for respondents up to 50 years

old. This finding was not observed in any of the preceding surveys and is most likely associated

with the major trends over time that affected all generations simultaneously. Among seronega-

tive respondents, this increase was particularly notable among the oldest generations (i.e.,

those who turned 18 years old before 1976).

Discussion

The Gay Press surveys, beginning in 1985, are one of the rare epidemiological tools in the

world able to retrace the trajectory of prevention practices in MSM right from the onset of the

HIV epidemic.

During the 1990s, the percentages of seropositive and seronegative MSM reporting UAId

fell to relatively low and similar values. The increase after 1997, however, was more marked

among seropositive MSM. Irrespective of HIV serostatus, the decrease in UAId between 1991

and 1997 and its subsequent rise were observed in all generations of respondents. This corre-

sponds to a strong period effect. This result highlights how epidemiological and prevention

contexts have shaped prevention practices among MSM, regardless of their age and their

generation.

Fig 1. Trends in the percentage of respondents reporting at least one episode of UAId, as a function of HIV serostatus, in the Gay

Press surveys from 1991 to 2011. UAId: unprotected anal intercourse in the 12 months before the survey with a casual partner of unknown

or different HIV serostatus.

doi:10.1371/journal.pone.0171493.g001
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Our study has limitations. First, the non-probabilistic nature of the Gay Press surveys may

limit the representativeness of the samples. In particular, it is likely that participation was

linked to age [30,31], and associated with being sexually active or not. Accordingly, young par-

ticipants (18–24 years) in the surveys would have been mainly composed of MSM who had an

earlier sexual initiation, as shown in our previous paper [29]. Second, although we were not

able to follow respondents at the individual level—because of the anonymous and voluntary

nature of participation—the large-scale nationwide MSM surveys we implemented enabled us

to create a generational longitudinal analysis, which in turn provided us with data about trends

at the population level [32,33].

Serostatus: An increasingly determinant factor in condomless anal

intercourse

In 2011, 63.3% of seropositive respondents reported UAId with casual partners. Although the

frequency of anal intercourse increased in the 1990s following the promotion of condom use

[29], an increase in UAId was observed from 2000 onwards, following the widespread dissemi-

nation of highly active ARV combination therapies. During that period, UAId reached and

exceeded levels from the early 1990s. At the individual level, our data show that from 2004

onwards, condomless sex was reported as frequently by seropositive MSM with a detectable

Fig 2. Longitudinal changes from 1997 to 2011 in the percentage of respondents who reported at least one episode of UAId. (A)

seronegative respondents; (B) seropositive respondents. The dotted curves link the points obtained during the same survey year. UAId:

unprotected anal intercourse in the 12 months before the survey with a casual partner of unknown or different HIV serostatus. Looking at Fig 2 we

see that the generation of HIV seronegative MSM who turned 18 between 1984 and 1987 is represented by the green curve in Fig 2A. When

responding to the 1997 Gay Press survey this generation’s mean age was 29.6 years, and 13.2% reported having UAId at least once during the

previous year. When this generation responded to the 2000 survey, the mean age was 32.5 years, and 16.0% reported having UAId at least once

during the previous year. In 2004 and 2011, with mean ages of 36.5 years and 43.5 years, respectively, 18.3% and 24.0% of the seronegative

MSM from this generation who responded to the surveys, reported having UAId at least once during the preceding year. Similarly, in Fig 2B, the

green curve represents the generation of seropositive MSM that turned 18 years old between 1984 and 1987. This generation’s mean age when

they responded to the 1997 Gay Press survey was 29.9 years, and 21.3% reported having UAId at least once during the previous year. This

generation’s mean age when they responded to the 2000 survey was 32.7 years, and 37.3% reported having UAId at least once during the

previous year. In 2004 and 2011, with mean ages of 36.6 years and 43.5 years, respectively, 48.0% and 58.8% of the seropositive MSM this

generation reported at least one episode of UAId during the preceding year.

doi:10.1371/journal.pone.0171493.g002
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viral load as by those with an undetectable viral load. This result is in line with those reported

for the whole era of combined antiretroviral treatment in France [34] and in other high-

resource countries [35–39]. They advocate for early antiretroviral ARV therapy and continue

to promote the treatment-as-prevention concept, with the goal of reaching an undetectable

viral charge as soon as possible.

In seronegative MSM, UAId increased from 1997 onward, with a return to the early 1990s

level in 2011. This means however that the majority of seronegative MSM (three quarters in

2011) still continued to use condoms systematically. As shown elsewhere, among the respon-

dents to the French Gay Press surveys [27,28], some seronegative MSM who did not use con-

doms systematically, engaged in seroadaptive practices such as seropositioning and

serosorting, but at a lower rate than MSM in other countries [7,40]. Globally, these alternative

strategies to condom use are not being adopted sufficiently to reverse the epidemic curve [8].

Indeed, these seroadaptive practices are only effective against HIV transmission if both part-

ners have up-to-date knowledge about their serostatus [9].

Irrespective of MSM HIV status, alternative preventive tools, including biomedical preven-

tion strategies, must be offered as part of a combination prevention programme that leaves

individuals free to choose, without lessening the importance of the role which condoms play in

prevention.

Longitudinal analysis of preventive trajectories: Practices that evolved at

the same time across all generations

The analyses of this corpus of surveys have shown that, just as for the trajectories of sexual

practices [29], prevention practice trajectories in MSM have, on the whole, followed the same

trends since 1991 in every generation. This is despite the fact that each individual has his own

experience of the epidemic, especially in terms of the context of the epidemic at the time when

he began his sexual life. From our perspective, 15 to 25 years after the onset of the epidemic,

those who experienced the darkest years do not appear to have prevention behaviours which

are different from those of later generations. Similarly, non-systematic condom use is not lim-

ited to younger generations. Certainly, MSM aged 20–24 years in 2011 reported more UAId

than those aged 20–24 years in 1997, but this was true for all generations when comparing

2011 to 1997. Moreover, in 2011 the level of UAId in seronegative MSM was very similar for

all the generations. This is despite the fact that pre-2011 surveys indicated different levels of

UAId according to generation. We see here the value of generational analyses, which enable us

to understand the dynamics that lead to a specific situation at a given time t.
The symmetry of the trends observed in our study confirms that the socio-epidemiological

context has a strong influence on the sexuality of all MSM, predominating over historical gen-

erational specificities. In other words, the homogeneity observed in the trends reveals a period

effect that has continued to shape the prevention behaviours of the entire MSM population

throughout their lives.

It also highlights gay community preventive norms that evolved across ages and generations

and which have taken place in a context of profound social transformations in different fields,

as previously described [29]. More specifically, the last two decades in France have been

marked by important legislative changes with regard to sexual minorities, such as the civil

union (civil solidarity pact, PaCS) in 1999 [41], and then same sex marriage in 2013 [42].

These two developments have contributed to greater visibility of homosexuals in the public

space and have been accompanied by increased social acceptance of homosexuality [43].

Moreover, at the end of the 1990s, controversy surrounding barebacking divided the commu-

nity authorities on questions of prevention [44]. At the same time, the emergence of new ways
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to meet partners virtually, such as internet dating sites [45] and smartphone-based applications

[46], have reconfigured spaces of sexual socialization to the detriment of traditional meeting

places [47].

While these social evolutions have generally affected all MSM, they have preceded or have

been concomitant with the entry into sexuality of the youngest MSM. Given that some studies

have shown the influence of the context of entry into sexuality on sexual trajectories in the gen-

eral population [48], it would seem particularly important to follow these young generations

who have less uniform preventive practices than previous generations of the same age. More

generally, a closer look at the social context in the evaluation and implementation of new pre-

vention strategies represents, for some authors, an important field of study to develop in order

to improve the effectiveness of health actions [49].

Conclusion

The trends seen in every generation studied show that prevention campaigns and tools must

target MSM of all ages, and at the same time, must leave the way open for specific approaches

adapted to different age groups and different populations. Our results tend to suggest that new

biomedical tools, such as PrEP, will soon be widely disseminated among those MSM most

exposed to HIV risk. This fact underlines the major stakes involved for all MSM in terms of

communicating, understanding, and taking ownership of the new preventive strategies.
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