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ABSTRACT

Stigma may influence the use of HIV pre-exposure prophylaxis (PrEP). However, there is an absence
of robust measures for PrEP-related stigma. We describe an adaptation of a HIV stigma scale for use
in PrEP users and experiences of PrEP users in Wales (UK) with regards to PrEP-related stigma. A mixed
methods study was conducted where PrEP users completed questionnaire items about PrEP-related
stigma and a subset were interviewed about their experiences of taking PrEP. We adapted items from
the HIV stigma scale and assessed construct validity and internal consistency. We analysed interview
data using a framework approach, with themes focussing on enacted and anticipated stigma in order
to identify areas for scale refinement. Our measure had good psychometric properties but additional
items may be useful (e.g. specific instances of enacted stigma, concerns around homonegativity).

Further work is needed to develop this scale and validate it in a larger sample.
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INTRODUCTION

The increase in availability of biomedical HIV prevention methods over the past decade, such as pre-
exposure prophylaxis (PrEP), has been a significant contributing factor to a global decline in HIV
transmission.[1] PrEP involves the use of antiretroviral medication in HIV-negative individuals, and is
indicated for individuals whose risk of HIV acquisition is heightened by high-risk sexual behaviour or
injecting drug use.[2] Several clinical trials have demonstrated the effectiveness of PrEP in various key
populations,[3—6] and consequently it is now available in nearly 80 countries worldwide.[7] In Wales,
oral tenofovir/emtricitabine (TDF-FTC) has been licensed for use as pre-exposure prophylaxis in
people considered to be at risk of HIV acquisition for free through the National Health Service since
July 2017.[8] Its use has been primarily by men who have sex with men (MSM), who make up the
majority of HIV diagnoses in Wales. Early work in other settings where PrEP has been introduced
highlights the role that stigma may play on the uptake, implementation, and persistence with PrEP.
For example, in 2013 Tangmunkongvorakul reported that social stigma may influence adherence to
HIV prevention medication and that this could stem from misunderstandings about HIV status and/or
being labelled “high sexual risk”. Further work by Pengin 2018 and Edeza in 2021 highlighted stigma

as a barrier towards PrEP acceptance.[9-11]

Stigma was defined in early work as a distinguishing characteristic that differentiates individuals and
serves as a basis for their social devaluation.[12] Subsequent work describes stigma as an umbrella
term which describes the co-occurrence of labelling, stereotyping, separation, and status loss or
discrimination in a power situation.[13,14] Building on this, Stangl et al. proposed The Health Stigma
and Discrimination Framework, which illustrates stigmatisation processes and how they occur across
the socio-ecological spectrum.[15] These later conceptualisations of stigma encourage a transition
from single condition, individual-level thinking to a perspective which can encompass many
interrelated processes operating at multi-levels which can have an impact on many aspects of an

individual’s life.



Stigmatising behaviour towards various groups (e.g. people living with HIV, mental health conditions,
intellectual disabilities) has been shown to be associated with poor mental health, a lack of
engagement in care, and poor health outcomes.[16] In relation to PrEP, stigmatising behaviour has
been reported to typically manifest as misconceptions that the PrEP user is living with HIV (which may
trigger HIV-related stigmatising behaviour) or that a PrEP user is sexually irresponsible.[9,17] Work in
Golub describes the former phenomenon as “stigma by association” and how PrEP users are
stigmatised as their choice of prevention is seen as “less honourable” than other strategies (e.g.
consistent condom use).[18] Golub proceeds to connect PrEP-stigma with the stigmatisation of sexual
desire and expression; an important aspect which positions PrEP-related stigma as a related but
distinct concept to HIV-related stigma. Calabrese describes PrEP-related stigma as taking three
primary forms: enacted (actual prejudice or discrimination perpetrated by others related to PrEP use),
anticipated (expected future prejudice or discrimination perpetrated by others related to PrEP use),
and internalised (personal endorsement of prejudice or stereotypes related to PrEP use), and it can
operate at intrapersonal, interpersonal, and structural levels.[17] Thus, PrEP-related stigma is a
complex multilevel phenomenon that is associated with poorer adherence to PrEP (and hence impacts
on its effectiveness in preventing HIV) and requires a multi-faceted approach in order to address it.

Indeed, reducing stigma is a key area of focus in the UNAIDS 90:90:90 global AIDS strategy.[19]

Recent qualitative work in Wales indicates that stigma, be that HIV- or PrEP-related stigma may play
central role in the experience of PrEP use among MSM.[20] The quantitative study of PrEP-related
stigma is however limited by the lack of valid and reliable quantitative measures, with several
measures currently in development.[21,22] Existing measures described in the literature are either
lacking associated descriptions of their development,[23] cover perceptions that people have about
others taking PrEP,[24,25] or were not developed in individuals who primarily use PrEP in the UK (i.e.
MSM).[26] Other PrEP-related stigma scales were developed in different contexts (e.g. in Kenya[27]
or by recruitment via social media, rather than through locations where PrEP was provided[28]) Few
measures based their development on an adaptation of an established HIV-related stigma scale, an
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area in which there are established measures in use. A recently published systematic review of HIV
self-stigma interventions highlighted the common use of the HIV stigma scale developed by Berger
and colleagues .[29] Without good measures available, interventions targeting PrEP-related stigma
are unable to reliably measure their success on their direct target outcome and are only able to be

inferred through more distal outcomes (e.g. engagement in care).

The aims of this paper are to describe an adaptation of a commonly used HIV stigma scale[29] for use
in PrEP users and, by describing the experiences of PrEP users in Wales with regards to different forms
and levels of stigma associated with PrEP use, identify areas in which this scale may require further

refinement.



METHODS

Study design and participants

We conducted a mixed methods study, comprising an ecological momentary assessment (EMA) study
across individuals accessing HIV PrEP through sexual health clinics in Wales and a qualitative semi-
structured interview study of a subset of individuals recruited into the EMA study. The study recruited
through four of the six health boards offering PrEP services at the time of the study, with one health
board declining participation and the other not enrolled due to the dispersed nature of PrEP provision
across multiple clinics making participation infeasible. Eligible participants were those prescribed TDF-
FTC to prevent HIV-1 and aged at least 16 years. Individuals were excluded if they lacked capacity to
consent, were unable to provide a mobile telephone number linked to a smartphone, unable to use
the Medication Event Monitoring System (MEMS) cap (an electronic medication bottle cap which
recorded the date and time of medication use), or unable to provide an e-mail address. We made no
explicit exclusions based on gender, sexual identity, or sexual preference. Participants were
approached consecutively during clinic sessions, with 111 individuals approached across 23 clinic

sessions.

The study was reviewed and approved by the Wales Research Ethics Committee 3 (reference number:
19/WA/0175) and the analysis of data reported within this article are within the remit of this original

approval.

Procedures

Procedures for each study have been described in full elsewhere.[20,30] Briefly, 60 individuals
recruited into the EMA study were supplied with a MEMS cap to record their medication bottle
openings and sent weekly links to an online survey around any condomless sexual intercourse they
had engaged in during the previous week. In addition, at dates aligned to clinic visits, participants were

asked further questions around health beliefs and behaviours (including stigma), symptoms, and



healthcare resource use. This enabled data collection on the date of consent and for three subsequent
follow-ups. Data from their clinic notes related to PrEP use and sexually transmitted infection
diagnosis and treatment were also extracted. Participants were included in the study for up to nine
months. At the end of their participation in the EMA study, participants were invited to take partin a
semi-structured interview about their experiences of taking PrEP. We aimed to interview 20 to 30
participants, and topic guides were informed by the ABC taxonomy for describing adherence to
medication[31] and the theory of planned behaviour.[32,33] The interview schedule did not cover
stigma or discrimination explicitly. However, responses from participants which were related to stigma

triggered probes and requests for elaboration from the interviewer. For example:

Participant: | think they might have approached me before [to start taking PrEP], but I think | still had
those kind of same anxieties from past experience from the PEP. | wasn't so much bothered about the

label that people would give me if | was on PrEP.

Interviewer: Okay

Participant: Because I've always seen that it's a very sensible and clever, well not clever, but like a
smart move to kind of make, to help you and other people stay safe and protected. | wasn’t really

worried about ... yeah ...

Interviewer: So you talked about labels people might give you, on PrEP... what sort of labels, and is that

something that you've either experienced or you know others have?

This was pre-planned, as while the primary focus of the interviews was to understand how individuals

took PrEP, the research team were aware that stigma may be a topic highlighted by interviewees.

PrEP-related stigma measure

As part of the EMA study, we adapted items from the HIV stigma scale developed by Berger and
colleagues.[29] While the study of PrEP-related stigma was not the primary goal of the main study, we

viewed it an important aspect to measure based on discussions among the research team and



stakeholders, in addition to evidence from the literature.[11,17,23] Given a competing goal of
minimising response burden, we focussed on items related to the “personalized stigma subscale” and
“disclosure concerns subscale” as we believed these might directly relate to an individual’s level of

adherence to PrEP.[34]

Most items were directly adapted from the original scale, replacing HIV status with PrEP use. However,
two items were developed to address specific concerns an individual may have with sharing
information about their PrEP use with others (misunderstanding around a PrEP user living with HIV
and sexual promiscuity). These items were developed in collaboration with the author team and a
stakeholder group comprising PrEP users, PrEP providers, and individuals representing HIV and sexual
health advocacy and policy. We used 12 items in total, with responses ranging from 1 (“strongly
disagree”) to 4 (“strongly agree”) on each. Items were reviewed for content validity and inclusion by
mentors and stakeholders (described above) and piloted in sexual health clinics with PrEP users prior
to study initiation. Decisions regarding dropping items from the original scale focussed on their
perceived relevance and the added burden to participants. See Table 1 for the original items used and

how they were adapted to measure PrEP stigma.

Data analysis

Quantitative data analysis first involved assessing construct validity by conducting a confirmatory
factor analysis (CFA), whereby the 12 items were hypothesised to conform to a two-factor structure
(one related to experiences around personalised stigma related to PrEP use (“Enacted PrEP-related
stigma”) and another related to concerns an individual may have around sharing information about
their PrEP use with others (“Anticipated PrEP-related stigma”)). Where participants had not told
others that they were taking PrEP (study entry n = 5; follow-up 1 n = 2; follow-up 2 n = 2; follow-up 3
n = 4), the first five stigma items were not asked and instead were imputed as “strongly disagree” for
the primary CFA and Cronbach’s alpha calculations and excluded in sensitivity analyses. We used

oblique rotation to allow factors to be correlated with each other (as per the original scale) and



inspected factor loadings using a Scree plot and eigenvalues (which represent the total amount of
variance that can be explained by a given factor). We estimated internal consistency by calculating
Cronbach’s alpha.[35] CFA and Cronbach’s alpha values were calculated for each of the four time
points (study entry, follow-up 1, follow-up 2, and follow-up 3). Subscale items were summed to
provide scores, and items and subscales were described using frequencies with percentages, means
with standard deviations, and medians with interquartile ranges as appropriate. We explored the
association between PrEP-related stigma and sociodemographics (age, ethnic group (White British /
not White British), new/existing PrEP user), sex and relationships (relationship status (single / not
single) and number of condomless sexual partners in previous week (0 / 1 / more than 1)), and
psychological measures created by the author team and informed by the constructs of the theory of
planned behaviour and several proposed extensions (HIV risk perception without PrEP, HIV risk
perception with PrEP, injunctive norms around PrEP use, and perceived autonomy around PrEP
use)[32,33] by fitting bivariable two-level mixed effects regression models which accounted for
repeated observations within individuals. Two-level logistic regression was fitted to a dichotomised
version of the “Enacted PrEP-related stigma” scale (not experienced enacted stigma around PrEP use
/ has experienced enacted stigma around PrEP use) owing to its skewed nature and two-level linear
regression was fitted to the “Anticipated PrEP-related stigma” scale. Data were analysed using Stata

v16.1.[36]

Qualitative interviews were audio recorded and transcribed verbatim. We initially analysed our
gualitative data relating to stigma using a deductive framework approach,[37] whereby data were
mapped onto enacted and anticipated stigma (i.e. the focal components of the PrEP stigma scale) at
the three main levels at which these operates (intrapersonal, interpersonal, structural).[17] Our
primaryaim in our qualitative analysis was to identify areas in which our PrEP-stigma scale may benefit
from refinement, and thus we used the “following the thread” approach to integrate our qualitative
data with our quantitative data.[38] Coding was led by DG (post-doctoral researcher and Cl of the

study, with expertise in conducting research around medication use and experienced in conducting



and analysing qualitative research), with double coding supported by FW (Professor of Medical
Sociology with expertise in conducting and analysing qualitative research) and AW (doctoral student
with expertise in Health Psychology experienced in conducting and analysing qualitative research) for
consistency and alternative perspectives following the agreement of an initial coding framework. The

analysis was supported by the qualitative data analysis software NVivo version 12.[39]
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RESULTS

Participants

Sixty participants were recruited into the EMA study between September 2019 and January 2020
across four sexual health clinics in Wales. Follow-up concluded in November 2020. All recruited
participants were cisgender male, the majority identified as white British ethnicity (53/60, 88.3%), and
just under half were educated to degree-level or above (29/60, 48.3%). The majority identified as a
gay man (56/60, 93.3%), and all but one participant had sex exclusively with other men. Existing PrEP
users made up the majority of recruited participants, with 11 starting PrEP on the day they were
recruited (18.3%). At the end of the EMA study, 38 individuals were approached to take part in an
interview about their experiences of taking PrEP and 21 were interviewed between May and
November 2020. Participants taking part in the interview were broadly similar to those taking partin
the wider EMA study. Five of the participants who were interviewed had discontinued PrEP use during
the course of the study. Full details of participant characteristics have been reported

elsewhere.[20,30]

Psychometric properties of PrEP-related stigma measure

Stigma items were available for the majority of participants at each of the time points (60/60
participants at study entry, 57/58 at follow-up 1, 49/54 at follow-up 2, 52/53 at follow-up 3, see
Supplementary Table 1 for more detail). One participant did not respond to item 12 (“l worry that
people will assume that because | take PrEP | am HIV positive”) at follow-up 2, and one participant did
not respond to item 9 (“In many areas of my life, no one knows | take PrEP”) at follow-up 3, from those

responding to the follow-up as a whole.

For the CFA at study entry, we found a two-factor solution explained 93% of the total variance, with
items loading in the way they did for the HIV stigma scale and thus hypothesised for the present study

(i.e. thefirst five items loading onto factor 1 — “Enacted PrEP-related stigma”, and the remaining seven
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items loading onto factor 2 — “Anticipated PrEP-related stigma”). The scree plot in Figure 1
corroborates this finding, with eigenvalues greater than 1, and hence explaining more variance than
an individual item, found for the first two factors. Similar findings were found in a sensitivity analysis
where participants who had not responded to the items hypothesised to relate to enacted stigma
were excluded (Supplementary Table 2). For the “Enacted PrEP-related stigma” subscale, item total
correlations ranged from 0.78 to 0.83 and the Cronbach’s alpha was 0.85. For the “Anticipated PrEP-
related stigma” subscale, item total correlations ranged from 0.61 to 0.86 and the Cronbach’s alpha
was 0.90. See Table 2 for full details. These findings were replicated across subsequent follow-up time

points (see Supplementary Tables 3 and 4 for further details).

Summing the Enacted PrEP-related stigma subscale produced scores ranging from 5 (no to low levels
of personal experience of PrEP-related stigma) to 20 (high levels of personal experience of PrEP-
related stigma), with our sample at study entry ranging from 5 to 13 (median =5, IQR: 5 to 10) and
over half of participants scoring 5 (34/60, 56.7%). Similarly, summing the Anticipated PrEP-related
stigma subscale produced scores ranging from 7 (no to low levels of concerns around sharing
information about PrEP use with others) to 28 (high levels of concerns around sharing information
about PrEP use with others), with our sample at study entry ranging from 7 to 28 (median = 15, IQR:
10to 18). The correlation between the two PrEP-related stigma subscales was 0.41 (correlation = 0.48
in the sensitivity analysis where individuals who had not responded to the items hypothesised to relate
to enacted PrEP-related stigma were excluded). Figures 2a and 2b illustrate the frequency of different
responses across the twelve items at study entry. Scores remained stable over time (Supplementary

Tables 3 and 4).

Associations between PrEP-related stigma and sociodemographic and psychological measures

Table 3 displays findings from our analysis of bivariable associations between sociodemographic,
sex/relationships, and psychological factors and our PrEP-related stigma measures. For our Enacted

PrEP-related stigma measure, we found evidence of an association between a lack of perceived
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autonomy and experience of enacted stigma (OR = 3.53, 95% Cl: 1.14 to 10.94, z = 2.18, p = 0.029).
For our measure focussing on anticipated stigma, we found evidence of an association between a lack
of injunctive norms and higher levels of concerns around sharing PrEP use information with others (B

=0.90, 95% Cl: 0.24 to 1.55, z = 2.68, p = 0.007).

Qualitative analysis highlighting areas for scale development

Participants who were interviewed in the sub study were similar in terms of their level of reported
stigma compared to those not interviewed. For example, at study entry the median Enacted PrEP-
related stigma score was 5 (IQR: 5 to 10) and Anticipated PrEP-related stigma score was 15 (IQR: 10 to
18) for those who were interviewed. These scores were comparable for those who were approached
and not interviewed (medians (IQRs) =5 (5 to 7) and 14 (11 to 17) respectively) and those who were

not approached for interview (medians (IQRs) = 5.5 (5 to 10) and 16 (10 to 18) respectively).

Within the enacted stigma subscale, we identified substantial floor effects. This is in spite of interview
data highlighting specific experiences of enacted stigma atinterpersonal- and structural- levels. At the
interpersonal-level, participants described instances where their friends had made negative

comments about PrEP and its association with deviancy.

You have a couple of people that would say, “Oh | don’t agree with that” and it was often
because ... it’s a way of fuelling a deviant sexual life. But | would say nine out of ten of the
responses were always positive, and of those one out of ten, there was never anything
particularly against me personally, it was just around the subject in general. [PID 8, aged 20 to

30 years, discontinued PrEP]

Furthermore, participants recounted experiences where their partner had questioned the purpose of

their PrEP use.

He (partner) said to me, “When are you going to meet with anybody?” So | said, “I don’t really

feel like it.” And then he said, “Well is there any point in you still taking PrEP, because you’re
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only ever with me?” It wasn’t a case of he doesn’t support me. He was just sort of saying, well,
you don’t meet with anybody except me. | haven’t got anything. [PID 4: aged 31+ years,

continued PreP]

At a structural level, participants described instances where a lack of awareness of understanding
about PrEP in healthcare professionals who worked outside of sexual health led to assumptions that

they were living with HIV, rather than taking antiretrovirals for prevention.

A couple of weeks ago, | had a call off my nurse [non-sexual health specialist for healthcare
need unrelated to PrEP] and | told her that | was on PrEP, and she turned round, and just said
“Oh that’s okay then. | just didn’t realise”. And then | had this feeling that [she thought] | was
already HIV. So | mentioned it and she said “Oh right, I’m so sorry”. [PID 11, aged 31+ years,

continued PreP]

While scores demonstrated better distributional properties for the anticipated stigma subscale,

additional items regarding implied sexual orientation may had led to further improvement.

It [taking PrEP to prevent HIV] tells people [about] my sexual activity.... So again | think it's ...
wanting to be discreet about ... the kind of sexual activity | have. Fundamentally I'm gay but
I'm not out... So | don't want that to be common knowledge. [PID 31, aged 31+ years, continued

PrEP]

This discretion extended from the interpersonal- to structural-level, with concerns raised about
interacting with healthcare professionals and sharing details about PrEP use in one-to-one and more

open environments.

Originally when | was prescribed it at the clinic | did ask for them not to even notify my doctor
that | was taking it. Last week | had to have some antibiotics, and | had to tell them the GP
that | was taking it [PrEP] because obviously | wasn't sure whether the antibiotics contradicted

the PrEP... His suggestion was to tell the pharmacy and | mean the quite difficult bit for me was
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having to say that | was taking PrEP to a pharmacist in the middle of the pharmacy. And then
he says to me, | don't know what you're talking about, what PrEP are you talking about? So it
was like how do | get around this in an open environment? ... | live in an area where everything
is quite communal. So you got to the chemist, okay you might not know the pharmacist himself,
but it's that you know the staff the other side of the desk or whatever, so, you know although
there is a level of confidentiality it always gives you that doubt of actually what they're sharing

with friends and family or whatever. [PID 31, aged 31+ years, continued PrEP]
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DISCUSSION

In this observational study of HIV PrEP users in Wales, we investigated the psychometric properties of
an adapted version of the HIV stigma scale by Berger et al. that aimed to measure personal
experiences individuals had of stigmatising behaviour associated with their PrEP use and concerns
they had about telling other people that they take PrEP (the PrEP-related stigma scale). We also
interviewed a subset of study participants and analysed their data focussing on areas for scale
refinement. We found that the adapted subscales demonstrated good construct validity and internal
consistency. For the enacted stigma subscale, there was some evidence of floor effects, with over half
of participants indicating no to very low levels of personal experience of stigmatising behaviour
around their PrEP use. Nevertheless, we found evidence of a moderate correlation between both
subscale scores and also associations between a lack of perceived autonomy around PrEP use and
enacted PrEP-related stigma as well as a lack of injunctive norms and higher levels of anticipated
stigma. Qualitative analysis highlighted areas for scale refinement. For example, by providing greater
specificity when asking about enacted stigma (e.g. items asking whether individuals have been judged
about the implied type of sexual activity they engage in because they are a PrEP user), within-partner
stigmatising behaviour, and misconceptions that the PrEP user was living with HIV. Data related to
anticipated stigma were mostly consistent with the items captured by our corresponding subscale.
However, key aspects not captured by our subscale were the implied sexual orientation of a PrEP user
and level of discretion desired around this — particularly when consulting healthcare professionals
outside of sexual health. Thus, our work adds a PrEP-related stigma scale to the literature, with good
psychometric properties within this initial sample, and identifies areas in which it can be further

refined to better capture both enacted and anticipated stigma related to PrEP use.

This is one of a few studies that has attempted to develop a specific stigma measure for PrEP users.
Work by Siegler et al. describes the validity of a brief HIV PrEP stigma scale developed among MSM

recruited via social media.[28] Their work differs from ours in terms of their sampling method (PrEP
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users based in the USA identified through social media compared to PrEP users obtaining PrEP through
clinics in Wales, UK), and development strategy (adaptation across a range of measures compared to
adaptation from a single measure). Both scales demonstrate good psychometric properties but
require further validation in larger samples of more diverse PrEP users. A recent study adapting a
shortened version of the HIV stigma scale for PrEP-eligible individuals in Kenya was published by Atkins
and colleagues.[27] This adapted scale similarly demonstrated good psychometric properties. We
conducted this study by recruiting a nationally representative sample of individuals accessing PrEP
through NHS sexual health clinics in Wales, with no evidence of systematic bias between the full
sample and the subset interviewed.[20,30] Our mixed methods approach allowed us to explore the
psychometric properties of our adapted scale while determining within the same sample whether
additional items might have been important. While participants completed items related to stigma
during the quantitative study, qualitative data related to stigma were generated organically, rather
than through targeted questions. While this meant that not all participants discussed aspects
associated with stigma during their interviews, the data that were captured are likely to reflect key
points that the participant deemed to be associated with their PrEP use, rather than data generated
following a priming question which might have encouraged participants to search for an answer

regardless of its level of relevance.

A limitation to this work is its relatively small sample size. These findings would need confirming in a
larger study. Furthermore, while nationally representative, our sample were primarily white British
MSM taking PrEP according to a daily regimen. The validity of this PrEP-related stigma scale, in addition
to experiences of different forms and levels of stigma experienced by non-White, non-British, non-
MSM may vary and should be confirmed. PrEP users following an alternative dosing regimen or
formulation (e.g. event-based dosing, injectable PrEP) may similarly experience different forms of
PrEP-related stigma. For example, by adopting a non-daily dosing regimen (e.g. event-based or on-
demand PrEP), there may be a reduction in stigma associated with a misconception about an
individual's HIV status. PrEP-related stigma in individuals taking event-based PrEP and other non-daily
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PrEP regimens (e.g. injectable PrEP) require investigating in further work. In particular, whether PrEP-
related stigma measures require further refinement, the extent to which stigma influences (or would
influence) an individual's decision to adopt and continue with a particular PrEP regimen, and whether

stigma played a role in switching between regimens.

It is also possible that those who had already experienced high levels of stigma related to their PrEP
use declined participation in the quantitative study (which involved the collection of electronically
monitored PrEP use data) or qualitative sub-study (though we found negligible differences between

those included in the quantitative study who were and were not interviewed).

Our qualitative findings, while informative for improving the validity of our scale, largely reflect those
found in other settings. Indeed, work by Brooks and colleagues studying experiences of anticipated
and enacted PrEP stigma among Latino MSM in Los Angeles identified themes related to the nature
of a PrEP user’s sexual behaviour, PrEP-induced conflict in relationships, and perceptions that PrEP
users are actually living with HIV.[43] Discussing PrEP use outside of sexual relationships was a topic
highlighted directly and indirectly in our qualitative and quantitative work respectively. This may
reflect social norms related to when it is deemed appropriate to talk about sex, as highlighted from
work conducted with PrEP users in Antwerp and Amsterdam.[44] The implicit assumption that a PrEP
user is gay, and the concerns associated with this assumption, is a finding highlighted in a meta-

ethnography by Edeza and colleagues.[9]

People who take PrEP are subjected to various forms of stigmatising behaviour associated with their
PrEP use. Further work is needed to develop, evaluate, and implement interventions to combat
stigma. These could take various forms, depending on their intended target. In a review by Curley and
colleagues, PrEP was found to increase sexual satisfaction, pleasure, quality, and emotional
intimacy.[45] Furthermore, PrEP enabled an increase in sexual options and opportunities. These are

important outcomes that indicate the role that PrEP can play in enhancing sexual wellbeing, [46] with
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the sexual freedom coupled with reduced fear and anxiety encouraging a reframing of the word

“promiscuous” from having negative connotations to becoming an affirmative word.

This work also highlights the tension between HIV- and PrEP-related stigma. The perceived stigma
associated with HIV appears to be a key motivator for some individuals accessing PrEP, with
conversations around PrEP seen to enable wider discussion about current HIV prevention, treatment,
and prognosis information. While this latter aspect provides a useful opportunity to dispel any HIV-
related stigmatising views among PrEP users, the former aspect emphasises the care that must be
taken when discussing PrEP options with potential users (i.e. so as to not reinforce any stigmatising

views around HIV).

Stigma is difficult to measure and may vary across different demographic groups / subgroups and even
within the same populations over time. Furthermore, some groups may also be more impacted by
intersectional stigma than others.[47] Our sample included primarily white British MSM, who
themselves may experience intersectional stigma as a result of their sexual orientation. Further work
is needed to consider the impact of intersectional stigma, stigma in different demographic groups /
subgroups, and the extent to which stigma components change over time (e.g. as awareness of PrEP

increases).

As PrEP uptake increases, this may change societies understanding of “safe sex” within the context of
HIV. Indeed, work by Haire and colleagues highlights the decreasing centrality of condoms in HIV-risk
reduction and how stigma may shift to those who are not taking PrEP as PrEP becomes accepted as a

positive risk reduction method.[48]
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CONCLUSION

We found preliminary evidence that an adapted scale aiming to measure PrEP-related stigma has good
psychometric properties within a sample of White MSM PrEP users. Our findings also suggest
additional items that may be relevant to capture stigma, such as specific instances of enacted stigma
and concerns around the implied sexual orientation of the PrEP user. Further work is needed to
develop this scale, validate it in a larger sample, and determine the extent to which it remains a valid
measure of PrEP-related stigma in different demographic groups and remains valid over time, as PrEP

use becomes more widespread and varied in its formulations.
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TABLES AND FIGURES

Table 1: HIV PrEP stigma scale items and their adaptation from the HIV stigma scale

Domain

Original item

Included in adapted
version for PrEP?

Adapted item

Personalised stigma

Have lost friends by telling them | have HIV

Y

| have lost friends by telling them that | take PrEP

Hurt by how people reacted to learning | have HIV

| have been hurt by how people reacted to
learning that | take PrEP

People avoid touching me if they know | have HIV

Stopped socializing with some due to their reactions

< |z| <

| have stopped socialising with some people due
to their reaction when learning that | take PrEP

People | care about stopped calling after learning

People | care about stopped speaking to me after
learning that | take PrEP

People seem afraid of me because | have HIV

People have physically backed away from me

Some people who know have grown more distant

People who know tend to ignore my good points

Don't want me around their children once they know

| feel set apart, isolated from the rest of the world

| regret having told some people that | have HIV

| regret having told some people that | take PrEP

Some fear they'll be rejected because of my HIV

Some people act as though it's my fault | have HIV

As arule, telling others has been a mistake

Some told me HIV is what | deserve for how | lived

Most with HIV are rejected when others learn

Knowing, they look for flaws in your character

Disclosure concerns

I never feel | need to hide the fact | have HIV (R)

| worry people who know | have HIV will tell others

| am very careful whom | tell that | have HIV

| am very careful whom | tell that | take PrEP

| work hard to keep my HIV a secret

| work hard to keep my PrEP use a secret

| told people close to me to keep my HIV a secret

Z2I<¥|I<|1Z2|12|12|12|2|12|2|2|<|Z2|12|2|2|2|2]| <
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domain*

take PrEP | am HIV positive

In many areas of my life, no one knows | have HIV Y In many areas of my life, no one knows | take PrEP
Telling someone | have HIV is risky Y Telling someone | take PrEP is risky
| worry that people may judge me when they learn N
Easier to avoid friendships than worry about telling N
o , | worry about people discriminating against me
| worry about people discriminating against me Y because | take PrEP
Additional items .
’ i N/A N/A | worry that people will assume that because |
included in take PrEP | have sex with lots of people
“Anticipated PrEP-
related stigma” N/A N/A | worry that people will assume that because |

*Combined with adapted items from “Disclosure concerns” domain items of HIV stigma scale.
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Table 2: Confirmatory factor analysis for HIV PrEP stigma items and internal consistency of the two HIV PrEP stigma subscales (N=60)*

Rotated factor Item-total Item-rest | Cronbach’s alpha if
Subscale Item . . . .
loading correlation correlation item removed
People | care about stopped speaklng to me after 0.759 0.784 0.654 0.815
learning that | take PrEP
| have lost friends by telling them that | take PrEP 0.816 0.829 0.724 0.797
Enacted PrEP-reI‘ated | have been hurt by how people reacted to learning 0.701 0.803 0.632 0.832
stigma that | take PrEP
| regret having told some people that | take PrEP 0.748 0.794 0.657 0.814
| have stopped sogahsmg with sc.>me people due to 0.713 0.778 0.690 0.818
their reaction when learning that | take PreP
Telling someone | take PrEP is risky 0.790 0.860 0.803 0.869
| work hard to keep my PrEP use a secret 0.904 0.851 0.803 0.873
| am very careful whom | tell that | take PrEP 0.839 0.856 0.788 0.869
In many areas of my life, no one knows | take PrEP 0.826 0.812 0.722 0.878
Antici PrEP- — ;
nticipated .r | worry about people discriminating against me 0.721 0.791 0.704 0.880
related stigma because | take PrEP
| worry that people will assume th?t because | take 0.655 0.745 0.641 0.887
PrEP | have sex with lots of people
| worry that people will assume that because | 'Fa‘ke 0.496 0.609 0.476 0.905
PrEP I am HIV positive

*Based on a two-factor confirmatory factor analysis with oblique rotation to allow for possible correlation between factors.
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Table 3: Bivariable associations between sociodemographics, sex / relationships, psychological factors and PrEP-related stigma

Enacted PrEP-related stigma

Anticipated PrEP-related stigma (score)

Domain Variable Level (yes/no)
OR 95% ClI Z** p B 95% ClI z* p
Age (years) | 1.05 0.97to1.13| 1.12| 0.262 -0.01 | -0.11t0 0.09 | -0.21 | 0.837
. White British Reference category Reference category
Ethnicit -0.56 | 0.576 -0.44 | 0.661
Sociodemographics nicity Not White British | 0.50 ]  0.04 to 5.63 -0.69 | -3.76 to 2.39
. No Reference category Reference category
Used PrEP to stud 0.84 | 0.401 -0.80 | 0.424
>ed FIET priorto stuay Yes | 2.02| 0.39to 10.45 118 | -4.09t0 1.72
, , Single Reference category Reference category
Relationship status -0.40 | 0.692 -1.11 | 0.267
onship stat Notsingle | 0.71[ 0.14t03.76 -0.85 | -2.35t0 0.65
Sex and
relationshios Number of condomless Zero Reference category Reference category
P sexual partners in One | 0.72 0.19to 2.66 | 4.18 | 0.124 -0.59 | -1.43t00.25 | 2.64 | 0.268
previous week More than one | 7.08 | 0.77 to 64.93 0.17 | -0.78to 1.12
. , No/small chance Reference category Reference category
HIV risk without PrEP 0.97 | 0.330 1.11 | 0.267
Moderate/high chance | 1.70 | 0.59 to 4.91 0.55 | -0.42t0 1.53
. . No/small chance Reference category Reference category
HIV risk with PrEP -1.72 | 0.086 -0.35 | 0.723
ISk Wit Moderate/high chance | 0.27 | 0.06t0 1.21 -0.23 ‘ -1.47 t0 1.02
People who are
Psychological important to me Strongly agree Reference category Reference category
measures approve of me taking 1.77 | 0.077 2.68 | 0.007
PrEP as prescribed Not strongly agree | 2.79 0.90 to 8.66 0.90 | 0.24to1.55
(injunctive norms)
Taking PrEP as Strongly agree | Reference category Reference category
prescribed is up to me 2.18 | 0.029 0.61 | 0.543
(perceived autonomy) Not strongly agree | 3.53 | 1.14to 10.94 0.29 | -0.63to1.21

*Analysis based on up to 218 observations within 60 participants (minimum = 204 within 58 participants). B coefficient represents mean difference or mean
per unit increase (for age). **Where a joint test of a variable with greater than two categories (and number of categories = k) is presented, the test statistic
is a x? value with k-1 degrees of freedom.
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Scree plot for eigenvalues from confirmatory factor analysis of HIV PrEP stigma items
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Figure 1: Scree plot for eigenvalues from confirmatory factor analysis of HIV PrEP stigma items*

*Eigenvalues represent the total amount of variance that can be explained by a given factor. Eigenvalues greater than 1 explain more variance than an
individual item, and hence factors with eigenvalues greater than 1 are indicative of the number of factors which should be considered.
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Figure 2a: Frequency of responses across enacted PrEP-related stigma items at study entry (N = 55)*

People | care about stopped speaking to me after learning that |
take PrEP

| have lost friends by telling them | take PrEP

| have been hurt by how people reacted to learning | take PrEP

| regret having told some people that | take PrEP

| have stopped socialising with some people due to their reactions
when learning that | take PrEP

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Percentage of responses

mStrongly agree  mAgree M Disagree M Strongly disagree

*Reported by people who had told people that they take PrEP. Numbers in each bar-stack represent the frequency of responses (e.g. 6 individuals
responded “agree” to the statement “I have been hurt by how people reacted to learning | take PrEP”).
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Figure 2b: Frequency of responses across anticipated PrEP-related stigma items at study entry (N = 60)*

Telling someone | take PrEP is risky

| work hard to keep my PrEP use a secret

I am very careful whom | tell that | take PrEP

In many areas of my life, no one knows | take PrEP

| worry about people discriminating against me because | take PrEP

| worry that people will assume that because | take PrEP | have sex
with lots of people

| worry that people will assume that because | take PrEP [ am HIV
positive

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Percentage of responses

mStrongly agree  ®mAgree HDisagree H Strongly disagree

*Numbers in each bar-stack represent the frequency of responses (e.g. 5 individuals responded “strongly agree” to the statement “I worry that people will
assume that because | take PrEP | have sex with lots of people”).
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