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Abstract

Introduction: Since the advent of HIV pre-exposure prophylaxis (PrEP),
stigma has been shown to be a major barrier to its uptake and adherence. It is
therefore essential to define the proportion of users who consider that PrEP
can negatively impact their image and the factors associated with this
perception.

Method: We performed a multivariable logistic regression on data from the
2567 participants in the ANRS-PREVENIR study who answered the outcome
question.

Results: Almost one-third of the sample (comprising mostly cisgender men
who have sex with men [94.3%]) considered that taking PrEP could give others
a negative image of them. Younger participants (adjusted odds ratio [aOR]
0.98; 95% confidence interval [CI] 0.97-0.99) and more psychologically vulner-
able participants (i.e., lower self-esteem score [aOR 0.98; 95% CI 0.96-0.99]
and higher depression score [aOR 1.02; 95% CI 1.00-1.03]) were also more
likely to have this perception. In contrast, participants encouraged to take
PrEP by their main partner (aOR 0.67; 95% CI 0.51-0.88) and friends (aOR
0.79; 95% CI 0.66-0.95), and those who protected themselves more because
they had knowledge of their most recent sexual partner's HIV status (aOR
0.83; 95% CI 0.69-0.99) and systematic use of PrEP and/or condoms during
intercourse in the previous 3 months (aOR 0.80; 95% CI 0.67-0.96) were less
likely to have this perception.

Discussion: Given the strong interrelation between stigmatization (real or
perceived), risky behaviours and adherence, our results emphasize the need
for HIV prevention campaigns to promote a positive image of PrEP users. They
also show that stigmatization and its effects need to be fully considered to
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improve HIV prevention offers to current and potential PrEP users who are
most likely to be psychologically vulnerable.

KEYWORDS
MSM, PrEP, psychological vulnerability, representations, stigma
INTRODUCTION evaluate the proportion of PrEP users who perceived

Although pre-exposure prophylaxis (PrEP) is an effective
strategy to reduce HIV transmission [1-4], the propor-
tions of people taking it do not meet expectations in sev-
eral geographical areas [5-8]. Some documented barriers
to expanding PrEP roll-out (e.g., being unaware of PrEP,
misinformation among potential users and healthcare
providers about its effectiveness and side effects [5, 7, 9])
can be addressed by widespread distribution of more
appropriate public information with the involvement
of community-based organizations and by providing
specific training to healthcare providers. Potential
PrEP-related stigmatization is a major barrier that
requires more focused, sex-positive, and in-depth edu-
cational interventions.

Since the advent of PrEP, the literature has
highlighted the negative impact of stigmatization (real
or perceived) on uptake and adherence [5, 6, 10-12].
PrEP users and community stakeholders face several
forms of shaming and moral judgement that persist
over time.

PrEP-related stigmatization is complex and multiface-
ted [6, 11]. Stigmatization can be perceived from both the
general population and - intentionally or otherwise — PrEP
users' relatives, partners, friends (including members of
their community), and healthcare providers. The qualita-
tive literature details several forms of stigma [5, 11, 13]:
perceiving or experiencing rejection from potential or cur-
rent sexual partners [10, 14], being perceived by others as
irresponsible [15], and the perception in social and sexual
circles of taking PrEP being equivalent to having anal sex
without protection (e.g., barebacking), chemsex [10,
14, 16], or treatment for HIV [6, 11, 16]. PrEP is also con-
sidered indicative of existing general stigmatization of
homosexuality by the social environment and by physi-
cians [10]. PrEP shaming illustrates the persistence of
homonegativity and internalized homophobia in gay com-
munities [17]. All these issues impact PrEP uptake and
adherence.

However, according to a recent review [16] the pro-
portion of PrEP users who perceive that PrEP-related
stigma exists remains unknown. The French ANRS-
PREVENIR cohort provided us the opportunity to

that taking PrEP could give others a negative image of
them and the factors associated with this perception.
This information is crucial to not only improve educa-
tional interventions but also better identify PrEP users
who need greater support and potential users who fear
PrEP-related stigma, with a view to strengthening
uptake.

MATERIALS AND METHODS
Survey population

ANRS-PREVENIR is an ongoing biomedical cohort initi-
ated in 2017 in 26 sites in the Ile-de-France region of
mainland France [4]. It aims to reduce the number of
new HIV infections by providing participants with the
option to choose event-driven or daily PrEP, early antire-
troviral therapy in case of seropositivity at inclusion or
during follow-up, community-based support or therapeu-
tic education, and quarterly HIV and sexually transmitted
infection (STI) tests (https://clinicaltrials.gov/ct2/show/
NCTO03113123).

Participants are seronegative volunteers — men who
have sex with men (MSM), heterosexual men and
women, transgender people, and sex workers - at high
risk of HIV infection (i.e., self-declared condomless anal
sex with at least two partners during the 6 months
before cohort enrolment). At enrolment, they receive an
information letter and provide written consent. After
enrolment, all participants receive quarterly online
questionnaires.

Dependent variable

In a dedicated section of the first online self-
questionnaire administrated at enrolment, participants
were asked whether they considered that taking PrEP
could give others a negative image of them (possible
answers were ‘totally disagree’, ‘mostly disagree’,
‘mostly agree’, and ‘totally agree’). Answers were
dichotomised as follows to build the dependent variable:
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totally disagree and mostly disagree = 0 versus ‘mostly
agree’ and ‘totally agree’ = 1.

Independent variables

The following characteristics were used as independent
variables.

« Socioeconomic characteristics: gender, age, education
level, living conditions, employment, and self-
perceived financial situation.

« Psychosocial and behavioural characteristics: depres-
sion as measured with the Center for Epidemiologic
Studies Depression (CES-D) scale (range 0-60), self-
esteem as measured with the Rosenberg scale (range
10-40), psychological health history (treatment, hospi-
talization, follow-up with a professional), self-
perception of social support (feeling surrounded or
lonely, having moral/emotional support), having a
main partner, number of casual partners, drug and
alcohol use during sex, systematic prevention during
sexual intercourse (PrEP and/or condoms), knowledge
of most recent partner's HIV status, level of pleasure
(range 1-4) and of excitation (range 1-4) during the
most recent sexual intercourse, satisfaction with sexual
life, and sexual orientation.

+ Clinical characteristics (STI at enrolment).

« PrEP-related characteristics: PrEP user at enrolment,
event-driven/daily PrEP use, people who encouraged
PrEP initiation (main partner, casual partner(s),
friends, family, community actors, physicians).

Statistical analysis

Univariate logistic regressions were performed using all
potential covariates as described in Table 1. Variables sig-
nificant at the 20% level were considered eligible for mul-
tivariable logistic regression models. The final
parsimonious model was obtained using a backward
elimination procedure (using R version 4.1).

Because of the well-known interrelation between
depression and self-esteem [18], a correlation would be
expected between the CES-D and the Rosenberg scales.
We therefore tested four models as follows: one exclud-
ing the CES-D and the Rosenberg scales, one including
only the CES-D scale, one including only the Rosen-
berg scale, and one including both scales. The best fit
model was chosen using the Akaike information
criterion.

RESULTS

Among the 3067 participants included in the ANRS-
PREVENIR cohort between May 2017 and May 2019, a
total of 2631 (85.8%) completed the enrolment question-
naire. Of these, 2567 (97.6%) answered the outcome ques-
tion (study sample).

The vast majority of the study sample were men
(99.5%), almost three-quarters (73.0%) had at least a 3-year
university degree, and 70.6% perceived their financial situ-
ation as comfortable. Almost all (93.7%) declared that they
were homosexual (including three transgender women),
5.3% bisexual (including one transgender man), and 0.9%
heterosexual (including one transgender man). Over half
(56.4%) were PrEP users before enrolment (Table 1).

Almost one-third (32.6%) considered that taking
PrEP could give others a negative image of them. Com-
pared with respondents who did not have this percep-
tion, these respondents were younger (mean 35.6 +
standard deviation 9.1 vs. 37.4 + 9.9; p < 0.001), had a
higher depression score (16.9 + 10.3 vs. 14.2 + 9.5;
p <0.001), and had a lower self-esteem score (30.8
+ 5.2 vs. 32.2 £ 5.3; p <0.001). In addition, more of
these respondents had low self-esteem, defined as a
score <25 (12.8% vs. 8.5%, p < 0.001). They were also
more likely to be living alone (61.5% vs. 56.8%,
p=0.026) and to feel lonely (41.6% vs. 32.8%,
p < 0.001). In addition, they reported lower levels of
excitation (3.8 + 0.9 vs. 3.9 + 0.9, p = 0.019) and plea-
sure (3.7 + 1.0 vs. 3.8 + 1.0, p = 0.001) during their
most recent sexual intercourse, and were less likely to
be satisfied with their sexual life (69.6% vs. 75.5%,
p = 0.002). Finally, they were less often encouraged to
use PrEP by their main partner (12.2% vs. 18.7%,
p < 0.001) or by friends (44.7% vs. 50.7%, p = 0.005),
and were less likely to have systematically used protec-
tion during sexual intercourse in the previous 3 months
(45.5% vs. 51.6%, p = 0.004) and to be aware of their
most recent sexual partner's HIV status (50.2% vs.
55.2%, p = 0.020).

Results from the multivariable model (Table 2)
showed that the younger the participant, the lower their
self-esteem, and the higher the depression score, the
more likely they were to consider that taking PrEP could
give others a negative image. Respondents whose main
partner and/or friends encouraged them to start PrEP,
those who declared systematically using protection in the
previous 3 months (PrEP and/or condoms), and those
aware of their most recent sexual partner's HIV status
were less likely to consider that taking PrEP could give
others a negative image of them.
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TABLE 2 Factors associated with PrEP users' perception that taking
multivariable logistic regression (n = 2248).

Characteristic aOR
Age 0.98
Encouraged to take PrEP by main partner 0.67
Encouraged to take PrEP by friends 0.79
Knowing most recent sexual partner's HIV status 0.83
Sexual intercourse systematically protected during the 0.80

previous 3 months

Center for Epidemiologic Studies Depression scale 1.02
Rosenberg self-esteem scale 0.98
Akaike information criterion 2791

Abbreviations: aOR = adjusted odds ratio; PrEP = pre-exposure prophylaxis.

DISCUSSION

PrEP effectiveness directly depends on adherence. Conse-
quently, non-optimal adherence represents a major chal-
lenge to successful PrEP global implementation [19]. The
willingness of people at risk of HIV to initiate and adhere
to PrEP depends on internal (e.g., individual representa-
tions of PrEP, homonegativity) and external (e.g., stigmati-
zation, PrEP shaming) psychosocial factors. Our study
brings new insights to the stigmatization debate. First, it
provides a measure of the proportion of respondents in the
ANRS-PREVENIR who considered that taking PrEP can
give others a negative image of them. In our sample,
which included PrEP users and non-users at enrolment,
almost one-third of participants had this perception. This
result is important given that a large proportion of our
sample were highly educated people with a comfortable
financial situation.

Second, it identifies the factors associated with this
perception. In our survey, only psycho-socio-
behavioural factors were associated with the percep-
tion that taking PrEP gives a negative image. Neither
having at least one STI before enrolment nor PrEP
uptake status (i.e., naive or not) at enrolment was asso-
ciated with this perception.

Younger participants, those with low self-esteem, and
those with a high depression score were more likely to
perceive that taking PrEP could give others a negative
image of them. As some respondents were PrEP-naive at
the time of the survey, this result suggests that this per-
ception may, at least in part, be related to pre-existing
psychological vulnerabilities. Of course, we cannot
exclude the possibility that psychological vulnerability
may increase the perception of stigma. Irrespective of the
direction of causality, given that psychological vulnerabil-
ity has been associated with low PrEP adherence [20],

PrEP can give others a negative image of them - results from the

95% confidence interval p-value
0.97 0.99 0.002
0.51 0.88 0.004
0.66 0.95 0.011
0.69 0.99 0.042
0.67 0.96 0.016
1.004 1.03 0.009
0.96 0.99 0.045

particular attention should be given to young and psy-
chologically vulnerable PrEP users to increase their
uptake and reduce the likelihood of discontinuation.
Respondents whose main partner and/or friends had
encouraged them to take PrEP were less likely to perceive
that PrEP could give others a bad image of them. This
highlights the strong impact of a person's immediate
social and normative environment. Therefore, the posi-
tive aspects of PrEP [10], such as increased pleasure dur-
ing intercourse [21], perceived self-control, and assuming
responsibility for protecting oneself and others [5, 6, 11],
must be regularly emphasized in communications
addressed to healthcare providers, the general popula-
tion, and (potential) PrEP users. This is especially true
given that strategies that mainly focus on highlighting
sexual risks have proven to be counterproductive [15].
Finally, respondents with more efficient preventive
behaviours (i.e., systematic protection using PrEP and/or
condoms, knowledge of their most recent sexual partner's
HIV status) were also less likely to perceive that PrEP
gave others a negative image of them. One possible rea-
son is that they had enough confidence in their own HIV
prevention strategy that they were indifferent to others’
perceptions. As previously mentioned, because of the
cross-sectional aspect of the analysis, we cannot be cer-
tain of the sequence effect: does better protection lead to
less perceived stigma or is the opposite true? Whatever
the answer, this result reinforces the need to make PrEP
uptake and actions in the fight against stigmatization
commonplace. This finding is also in line with the results
of a qualitative survey showing that some PrEP users
reconsidered their negative perception of people living
with HIV after they started taking PrEP [10]. The French
National AIDS Council recommends that PrEP be rou-
tinely proposed to all interested people, irrespective of
their level of risk of HIV acquisition. This action might
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have the complementary benefit of decreasing the risk of
PrEP stigma.

Some study limitations related to the specificity of our
sample must be acknowledged. First, we chose the geo-
graphical area with the highest prevalence of HIV diagnosis
in France. However, people living in this area are more
likely to belong to high socio-professional categories, as was
the case with the majority of our sample. This selection bias
may have led to an underestimation of the proportion of
respondents who perceived that PrEP use gave others a bad
image of them. Moreover, the fact that our analysis was
conducted on a sample of respondents favourable to PrEP
(otherwise, they would not have joined the ANRS-
PREVENIR cohort) would also suggest this proportion was
underestimated. Finally, because the majority of the sample
were highly educated cisgender MSM, studies including
transgender people, cisgender women, migrants, and people
with a lower socioeconomic status are needed. Moreover,
qualitative studies may help to disentangle the sequence
effect between stigma (real or perceived), psychological vul-
nerabilities, and prevention behaviours.

In conclusion, our results emphasize the need - at the
public health level - for HIV prevention campaigns to
promote a positive image of PrEP users, and - at the indi-
vidual level — the need to propose psychological support
to younger and more vulnerable (potential) PrEP users.
They also show the importance of studying users' percep-
tions that PrEP can give others a negative image of them,
a phenomenon related to both normative and relational
contexts and to individual internal factors. Further stud-
ies are needed to explore the evolution over time of this
perception of PrEP-related stigma.
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