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ABSTRACT
The introduction of biomedical HIV prevention methods, such as pre-exposure prophylaxis (PrEP),
holds the potential to overcome the serodivide. We investigated the attitudes of PrEP users
towards having sex with partners living with HIV. PrEP users in the Netherlands were recruited
online and completed three questionnaires over a period of six months. We investigated changes
over time in feelings of fear of HIV, comfort, and attitudes towards condom use when having sex
with men living with HIV (MLHIV). A majority of PrEP users in our sample (up to 71.6%) had sex
with MLHIV. Feeling comfortable to have sex with MLHIV did not change over time, but was
already at a high level at T1. Most importantly, feeling safe not to use condoms with HIV-positive
partners significantly increased, and did so in a rather short period of time after the onset of PrEP
use (3-6 months). Taken together, the findings suggest that that PrEP may contribute to
decreasing the serodivide between MSM rather quickly after the onset of PrEP use.
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Introduction

The division between HIV-positive and HIV-negative
men who have sex with men (MSM) has been described
as the “serodivide”; defined as the avoidance of sex with
a partner of a serodiscordant HIV status (Koester et al.,
2018). The serodivide is driven by concerns about HIV
transmission and can result in serosorting, an HIV-risk
reduction strategy of choosing same HIV status sex
partners (Davis et al., 2006; Eaton et al., 2009; Golden
et al., 2008). The introduction of biomedical HIV pre-
vention, such as pre-exposure prophylaxis (PrEP) and
treatment-as-prevention (TasP), holds the potential to
overcome the serodivide and to reduce HIV stigma
(Brisson & Nguyen, 2017; Grant & Koester, 2016;
Haas et al., 2017; Jaspal & Daramilas, 2016; Malone
et al., 2018; Persson, 2016). While there is initial evi-
dence (Golub et al., 2018; Koester et al., 2018), more
empirical research is needed to investigate the potential
effect of PrEP on decreasing the serodivide and its tem-
poral stability.

Several factors may play a role in the potential of
PrEP to facilitate sexual interactions between serodis-
cordant sex partners. Firstly, PrEP users have been
found to report reduced fear of HIV (Collins et al.,

2017; Hojilla et al., 2016; Keen et al., 2020; Koester
et al., 2017; Whitfield et al., 2019) and increased comfort
and confidence in connecting with other men sexually,
particularly with men living with HIV (MLHIV) (Stor-
holm et al., 2017). Secondly, gay men in serodiscordant
relationships have been found to expect that PrEP use
would increase their sexual comfort, as they would
feel less fear of HIV (Brooks et al., 2011). This reduced
fear of HIV may be related to decreased condom use, as
PrEP users may feel sufficiently protected against HIV.
Thirdly, compared to gay men who were not using
PrEP, PrEP users felt more comfortable having con-
domless anal sex with MLHIV, especially when the part-
ner living with HIV had an undetectable viral load (Holt
et al., 2018). Hence, (non-)condom use can serve as an
indicator of PrEP user’s fear of HIV and sexual comfort
when having sex with a partner living with HIV.

The aim of the current study was to investigate the
attitude change of PrEP users regarding having sex
with MLHIV and its temporal stability. We investigated
whether PrEP users who have sex with MLHIV over
time feel less fear of HIV, feel more comfortable when
having sex with MLHIV, and feel safe to not use

© 2021 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License (http://creativecommons.org/licenses/by-nc-
nd/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited, and is not altered, transformed, or built
upon in any way.

CONTACT Mart Van Dijk m.vandijk.phd@gmail.com Faculty of Psychology and Neuroscience, Maastricht University, PO Box 616, Maastricht 6200 MD,
the Netherlands

AIDS CARE
https://doi.org/10.1080/09540121.2021.1954588

http://crossmark.crossref.org/dialog/?doi=10.1080/09540121.2021.1954588&domain=pdf
http://orcid.org/0000-0001-6722-3979
http://orcid.org/0000-0002-5895-7935
http://orcid.org/0000-0003-4949-303X
http://orcid.org/0000-0001-6607-1993
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:m.vandijk.phd@gmail.com
http://www.tandfonline.com


condoms. We followed early PrEP users over a period of
six months, and this longitudinal assessment allowed us
to investigate the stability of such attitude changes.

Methods

Participants and procedure

We recruited participants via the Dutch PrEP-advocacy
website PrEPnu.nl, between February 2017 and March
2019. At this time PrEP availability was still limited in
the Netherlands, and not formally implemented yet.
Consequently, most PrEP users were informal PrEP
users, meaning that they either procured PrEP via infor-
mal channels (i.e., pharmacies abroad or pill sharing of
people living with HIV), or had limited access to PrEP-
related medical services (Buttram, 2018). After the
intake questionnaire (T0), participants received a fol-
low-up questionnaire via email after three (T1) and
six months (T2). All participants who completed at
least two questionnaires (T0 + T1/T2) were entered
into a raffle to win a €100, – gift card. The Ethics Review
Committee Psychology and Neuroscience of Maastricht
University approved this study (ERCPN-
174_10_12_2016). The full details of the methods of
this study have been described before (van Dijk et al.,
2021).

Participants younger than 18 years or living with
HIV were excluded from participation. For the current
analysis, we only included participants who reported
using PrEP both at T1 and T2 (N = 183), regardless of
their PrEP use at T0. We did not include data from
T0, because not all relevant items for this analysis
were assessed at T0. Participants who indicated to
have sex with MLHIV at T1 but not at T2 (N = 7) and
vice versa (N = 17) were not included in the analysis,
as they only answered the items once.

Materials

The questionnaires were administered in Dutch and
English using Qualtrics®. We asked PrEP users whether
they used PrEP daily, on demand, or recreationally (i.e.,
season based; (Elsesser et al., 2016; Hojilla et al., 2016;

Underhill et al., 2018)). PrEP users were asked if they
have had sex with MLHIV (yes/no). If yes, we asked
them to indicate their attitudes towards HIV and having
(condomless) sex with MLHIV with respect to the
period prior PrEP use (see Table 1).

Data analysis

Data was analyzed using SPSS Statistics® version 26. A
chi-square test was conducted to assess any differences
between T1 and T2 in the percentage of PrEP users
who had sex with MLHIV. We conducted a repeated
measures analysis of variance (ANOVA) for each vari-
able to investigate attitude changes between T1 and T2.

Results

Participant characteristics and prevalence of
sexual encounters with MLHIV

At T2, 131 (71.6%) PrEP users reported having sex with
MLHIV, significantly more than at T1 (121, 66.1%,
χ2(1,183) = 89.92, p < .001). For the analyses below, we
only use data of the PrEP users who had sex with
MLHIV at both assessments (N = 112) to correct for
incidental sexual experiences with MLHIV at either
T1 or T2.

All 112 participants were cisgender MSM, with a
mean age of 45 years (range: 22–71). The majority
used PrEP daily (T1: 67 (59.8%)), (T2: 61 (54.5%)), fol-
lowed by PrEP on demand (T1: 28 (25.0%), T2: 34
(30.4%)), and recreationally (17 (15.2%) both T1 and
T2). Seventy participants (62.5%) were using PrEP
since six months or less, 14 (6%) between 6 and 12
months, and 28 (17%) more than 12 months.

Changes in attitudes

Attitudes towards sex with MLHIV did not change
between T1 and T2 (F < 1), and were already relatively
high at T1 (Table 1). Scores on the variable ‘feeling
safe to not use condoms with HIV-positive sex partners’
increased significantly from T1 to T2 (F(1,111) = 5.57,
p = .02, h2

p = .048).

Table 1. Descriptive statistics and repeated measures ANOVA to compare the scores on the variables of interest between the two
assessments (T1 and T2).

T1 T2

M (SD) M (SD) F df P h2
p

I have less fear of HIV when I have sex with HIV positive men 4.33 (1.06) 4.33 (1.01) <0.001 1, 111 1.00 <.001
I feel more comfortable when I have sex with HIV positive men 4.16 (1.11) 4.26 (1.08) 0.58 1, 111 .45 .005
I feel safe to not use condoms with HIV-positive sex partners 3.70 (1.39) 4.01 (1.23) 5.57 1, 111 .02 .048

Notes: All items began with “Since I started using PrEP…”. Participants indicated their agreement using a 5-point scale ranging from (1) strongly disagree to
(5) strongly agree.
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Discussion

We investigated whether PrEP users reported increased
sexual encounters with MLHIV and whether those who
had sex with MLHIV experienced less fear of HIV, felt
more comfortable having sex with MLHIV, and felt
safe to not use condoms. PrEP users reported an
increase in having sex with MLHIV. We found lower
levels of fear of HIV and feeling more comfortable hav-
ing sex with MLHIV compared to the period prior to
PrEP use, and these attitudes did not change during
the study period. While reduced fear of HIV and
increased sexual comfort have been reported in qualitat-
ive studies (Collins et al., 2017; Hojilla et al., 2016; Koe-
ster et al., 2017; Storholm et al., 2017), our study, to the
best of our knowledge, is the first quantitative study to
report this change in sexual encounters with MLHIV
and decrease in condom use in a longitudinal design
with informal PrEP users. Our findings are similar to
those of an earlier longitudinal study with formal
PrEP users in the United States (Whitfield et al.,
2019), however the focus of our study is specifically
on sexual interaction with MLHIV. This suggests that,
over time, PrEP users are open to sex with MLHIV
and those who have sex with MLHIV feel more confi-
dent to rely on the protective effect of PrEP.

This study has several strengths and limitations. This
study was one of the first to investigate changes regarding
feelings of fear and comfort related to having sex with
MLHIV among PrEP users using a longitudinal design.
Moreover, we investigated this in a context with mostly
informal PrEP users, while earlier similar studies were
conducted in Australia and the United States where the
formal availability of PrEP is much higher (Keen et al.,
2020; Whitfield et al., 2018). At the time of our study, for-
mal PrEP services were not implemented yet in the Neth-
erlands, and early PrEP adopters therefore had to rely on
community information regarding accessing and using
PrEP. A limitation is that we did not assess attitudes
regarding sex with MLHIV of PrEP users who indicated
not having sex with MLHIV, so we could not compare
attitudes.We recruited participants via the PrEP advocacy
website PrEPnu.nl. Our sample may have an overrepre-
sentation of well-informed PrEP users more engaged in
their sexual health, because this website provided infor-
mation about using PrEP and obtaining PrEP in a context
of limited availability. We could not rule out that other
characteristics of these PrEP users are contributing to
their attitudes regarding sex with MLHIV, next to their
PrEP use. Future research could investigate the role of
undetectable viral load (TasP) and its interaction with
PrEP use on decreasing the serodivide and trust in biome-
dical prevention as well as HIV-stigma reduction.

In sum, PrEP use may contribute to decreasing HIV-
related stigma and to improve sexual interactions
between serodiscordant MSM. Together with earlier
findings, our results provide evidence for the psycho-
social and behavioral potential of PrEP use on closing
the serodivide. HIV community organizations could
promote and emphasize the role of PrEP in stigma
reduction campaigns.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

This work was supported by the Dutch Aids Fonds [grant
number P-13301], made available to the last author.

Data availability statement

The data that support the findings of this study are available
on request from the corresponding author, MvD.

ORCID

Mart Van Dijk http://orcid.org/0000-0001-6722-3979
John B. F. De Wit http://orcid.org/0000-0002-5895-7935
Joel E. Martinez http://orcid.org/0000-0003-4949-303X
Kai J. Jonas https://orcid.org/0000-0001-6607-1993

References

Brisson, J., & Nguyen, V. K. (2017). Science, technology,
power and sex: PrEP and HIV-positive gay men in Paris.
Culture, Health and Sexuality, 19(10), 1066–1077. https://
doi.org/10.1080/13691058.2017.1291994

Brooks, R. A., Kaplan, R. L., Lieber, E., Landovitz, R. J., Lee, S.-
J., & Leibowitz, A. A. (2011). Motivators, concerns, and
barriers to adoption of preexposure prophylaxis for HIV
prevention among gay and bisexual men in HIV-serodis-
cordant male relationships. AIDS Care, 23(9), 1136–1145.
https://doi.org/10.1080/09540121.2011.554528

Buttram, M. E. (2018). The informal use of antiretroviral
medications for HIV prevention by men who have sex
with men in South Florida: Initiation, use practices, medi-
cations and motivations. Culture, Health & Sexuality, 20
(11), 1185–1198. https://doi.org/10.1080/13691058.2017.
1421709.

Collins, S. P., McMahan, V. M., & Stekler, J. D. (2017). The
impact of HIV pre-exposure prophylaxis (PrEP) use on
the sexual health of men who have sex with men: A quali-
tative study in Seattle, WA. International Journal of Sexual
Health, 29(1), 55–68. https://doi.org/10.1080/19317611.
2016.1206051

Davis, M., Hart, G., Bolding, G., Sherr, L., & Elford, J. (2006).
Sex and the internet: Gay men, risk reduction and

AIDS CARE 3

http://orcid.org/0000-0001-6722-3979
http://orcid.org/0000-0002-5895-7935
http://orcid.org/0000-0003-4949-303X
https://orcid.org/0000-0001-6607-1993
https://doi.org/10.1080/13691058.2017.1291994
https://doi.org/10.1080/13691058.2017.1291994
https://doi.org/10.1080/09540121.2011.554528
https://doi.org/10.1080/13691058.2017.1421709
https://doi.org/10.1080/13691058.2017.1421709
https://doi.org/10.1080/19317611.2016.1206051
https://doi.org/10.1080/19317611.2016.1206051


serostatus. Culture, Health and Sexuality, 8(2), 161–174.
https://doi.org/10.1080/13691050500526126

Eaton, L. A., Kalichman, S. C., O’Connell, D. A., & Karchner,
W. D. (2009). A strategy for selecting sexual partners
believed to pose little/no risks for HIV: Serosorting and
its implications for HIV transmission. AIDS Care, 21(10),
1279–1288. https://doi.org/10.1080/09540120902803208

Elsesser, S. A., Oldenburg, C. E., Biello, K. B., Mimiaga, M. J.,
Safren, S. A., Egan, J. E., Novak, D. S., Krakower, D. S., Stall,
R., & Mayer, K. H. (2016). Seasons of risk: Anticipated
behavior on vacation and interest in episodic antiretroviral
pre-exposure prophylaxis (PrEP) among a large national
sample of US men who have sex with men (MSM). AIDS
and Behavior, 20(7), 1400–1407. https://doi.org/10.1007/
s10461-015-1238-0

Golden, M. R., Stekler, J., Hughes, J. P., &Wood, R. W. (2008).
HIV serosorting in men who have sex with men: Is it safe?
JAIDS Journal of Acquired Immune Deficiency Syndromes,
49(2), 212–218. https://doi.org/10.1097/QAI.0b013e318184
55e8

Golub, S. A., Lelutiu-Weinberger, C., & Surace, A. (2018).
Experimental investigation of implicit HIV and preexpo-
sure prophylaxis stigma. JAIDS Journal of Acquired
Immune Deficiency Syndromes, 77(3), 264–271. https://
doi.org/10.1097/QAI.0000000000001592

Grant, R. M., & Koester, K. A. (2016). What people want from
sex and PrEP. Current Opinion in HIV and AIDS, 11(1), 3–
9. https://doi.org/10.1097/COH.0000000000000216

Haas, S. M., Perazzo, J. D., Ruffino, A. H., Ancona, R. M., &
Lyons, M. (2017). The know*now project: Facilitated sero-
sorting in HIV-status sexual partner communication. AIDS
Education and Prevention, 29(5), 432–442. https://doi.org/
10.1521/aeap.2017.29.5.432

Hojilla, J. C., Koester, K. A., Cohen, S. E., Buchbinder, S.,
Ladzekpo, D., Matheson, T., & Liu, A. Y. (2016). Sexual
behavior, risk compensation, and HIV prevention strat-
egies among participants in the San Francisco PrEP dem-
onstration project: A qualitative analysis of counseling
notes. AIDS and Behavior, 20(7), 1461–1469. https://doi.
org/10.1007/s10461-015-1055-5

Holt, M., Draper, B. L., Pedrana, A. E., Wilkinson, A. L., &
Stoové, M. (2018). Comfort relying on HIV pre-exposure
prophylaxis and treatment as prevention for condomless
sex: Results of an online survey of Australian gay and bisex-
ual men. AIDS and Behavior, 22(11), 1–10. https://doi.org/
10.1007/s10461-018-2097-2

Jaspal, R., & Daramilas, C. (2016). Perceptions of pre-
exposure prophylaxis (PrEP) among HIV-negative and
HIV-positive men who have sex with men (MSM).
Cogent Medicine, 3(1), https://doi.org/10.1080/2331205x.
2016.1256850

Keen, P., Hammoud, M. A., Bourne, A., Bavinton, B. R., Holt,
M., Vaccher, S., Haire, B., Saxton, P., Jin, F., Maher, L.,
Grulich, A. E., & Prestage, G. (2020). Use of HIV pre-
exposure prophylaxis (PrEP) associated with lower HIV
anxiety among gay and bisexual men in Australia who

are at high risk of HIV infection. JAIDS Journal of
Acquired Immune Deficiency Syndromes, 83(2), 119–125.
https://doi.org/10.1097/QAI.0000000000002232

Koester, K. A., Amico, R. K., Gilmore, H., Liu, A., McMahan,
V., Mayer, K., Hosek, S., & Grant, R. (2017). Risk, safety
and sex among male PrEP users: Time for a new under-
standing. Culture, Health and Sexuality, 19(12), https://
doi.org/10.1080/13691058.2017.1310927

Koester, K. A., Erguera, X. A., Kang Dufour, M.-S., Udoh, I.,
Burack, J. H., Grant, R. M., & Myers, J. J. (2018). “Losing
the phobia:” Understanding how HIV pre-exposure pro-
phylaxis facilitates bridging the serodivide among men
who have sex with men. Frontiers in Public Health, 6
(September), 1–12. https://doi.org/10.3389/fpubh.2018.
00250

Malone, J., Syvertsen, J. L., Johnson, B. E., Mimiaga, M. J.,
Mayer, K. H., & Bazzi, A. R. (2018). Negotiating sexual
safety in the era of biomedical HIV prevention:
Relationship dynamics among male couples using pre-
exposure prophylaxis. Culture, Health and Sexuality, 20
(6), 658–672. https://doi.org/10.1080/13691058.2017.
1368711

Persson, A. (2016). ‘The world has changed’: Pharmaceutical
citizenship and the reimagining of serodiscordant sexuality
among couples with mixed HIV status in Australia.
Sociology of Health & Illness, 38(3), 380–395. https://doi.
org/10.1111/1467-9566.12347

Storholm, E. D., Volk, J. E., Marcus, J. L., Silverberg, M. J., &
Satre, D. D. (2017). Risk perception, sexual behaviors, and
PrEP adherence among substance-using men who have sex
with men: A Qualitative study. Prevention Science, 18(6),
https://doi.org/10.1007/s11121-017-0799-8

Underhill, K., Guthrie, K. M., Colleran, C., Calabrese, S. K.,
Operario, D., & Mayer, K. H. (2018). Temporal fluctuations
in behavior, perceived HIV risk, and willingness to use pre-
exposure prophylaxis (PrEP). Archives of Sexual Behavior,
47(7), 2109–2121. https://doi.org/10.1007/s10508-017-
1100-8

van Dijk, M., de Wit, J. B. F., Guadamuz, T. E., Martinez, J. E.,
& Jonas, K. J. (2021). Slow uptake of PrEP: Behavioral pre-
dictors and the influence of price on PrEP uptake among
MSM with a high interest in PrEP. AIDS and Behavior,
22, 2382–2390. https://doi.org/10.1007/s10461-021-03200-
4.

Whitfield, T. H. F., John, S. A., Rendina, H. J., Grov, C., &
Parsons, J. T. (2018). Why I quit pre-exposure prophylaxis
(PrEP)? A mixed-method study exploring reasons for PrEP
discontinuation and potential re-initiation among gay and
bisexual men. AIDS and Behavior, 22(11), 3566–3575.
https://doi.org/10.1007/s10461-018-2045-1

Whitfield, T. H. F., Jones, S. S., Wachman, M., Grov, C.,
Parsons, J. T., & Rendina, H. J. (2019). The impact of
pre-exposure prophylaxis (PrEP) use on sexual anxiety, sat-
isfaction, and esteem among gay and bisexual men. Journal
of Sex Research, 56(9), 1128–1135. https://doi.org/10.1080/
00224499.2019.1572064

4 M. VAN DIJK ET AL.

https://doi.org/10.1080/13691050500526126
https://doi.org/10.1080/09540120902803208
https://doi.org/10.1007/s10461-015-1238-0
https://doi.org/10.1007/s10461-015-1238-0
https://doi.org/10.1097/QAI.0b013e31818455e8
https://doi.org/10.1097/QAI.0b013e31818455e8
https://doi.org/10.1097/QAI.0000000000001592
https://doi.org/10.1097/QAI.0000000000001592
https://doi.org/10.1097/COH.0000000000000216
https://doi.org/10.1521/aeap.2017.29.5.432
https://doi.org/10.1521/aeap.2017.29.5.432
https://doi.org/10.1007/s10461-015-1055-5
https://doi.org/10.1007/s10461-015-1055-5
https://doi.org/10.1007/s10461-018-2097-2
https://doi.org/10.1007/s10461-018-2097-2
https://doi.org/10.1080/2331205x.2016.1256850
https://doi.org/10.1080/2331205x.2016.1256850
https://doi.org/10.1097/QAI.0000000000002232
https://doi.org/10.1080/13691058.2017.1310927
https://doi.org/10.1080/13691058.2017.1310927
https://doi.org/10.3389/fpubh.2018.00250
https://doi.org/10.3389/fpubh.2018.00250
https://doi.org/10.1080/13691058.2017.1368711
https://doi.org/10.1080/13691058.2017.1368711
https://doi.org/10.1111/1467-9566.12347
https://doi.org/10.1111/1467-9566.12347
https://doi.org/10.1007/s11121-017-0799-8
https://doi.org/10.1007/s10508-017-1100-8
https://doi.org/10.1007/s10508-017-1100-8
https://doi.org/10.1007/s10461-021-03200-4
https://doi.org/10.1007/s10461-021-03200-4
https://doi.org/10.1007/s10461-018-2045-1
https://doi.org/10.1080/00224499.2019.1572064
https://doi.org/10.1080/00224499.2019.1572064

	Abstract
	Introduction
	Methods
	Participants and procedure
	Materials
	Data analysis

	Results
	Participant characteristics and prevalence of sexual encounters with MLHIV
	Changes in attitudes

	Discussion
	Disclosure statement
	Data availability statement
	ORCID
	References

