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Abstract

Hepatitis C virus (HCV) elimination among men who have sex with men (MSM) is unlikely to
be feasible without effective behavioural interventions. We developed a multilevel interven-
tion to reduce HCV transmission among MSM in Amsterdam. The intervention includes a
toolbox to facilitate risk reduction among MSM and support health care professionals in risk
reduction counselling. To assess the use of the toolbox and its impact on behavior, we con-
ducted a mixed-methods study. We collected data through online questionnaires (n = 49),
and in-depth interviews with MSM at risk of HCV (n = 15) and health care professionals (n =
7). We found that the toolbox has been well received by MSM, increased awareness of HCV
risks and has facilitated preventive behaviours and risk-reduction communication with
peers. Professionals reported the toolbox to be a useful aid for discussions about HCV risk
and risk reduction strategies with their clients.

Introduction

Since 2000, hepatitis C virus (HCV) outbreaks among HIV-positive men who have sex with
men (MSM) have been reported globally [1]. In the Netherlands, a decline in primary HCV
infection and HCV reinfection has been observed in this population after the introduction of
unrestricted access to direct-acting antivirals (DAAs) in 2015 [2]. Between 2008 and 2015 the
HCV incidence fluctuated between 8.7 and 13.0 per 1000 person-years and significantly
declined to 6.1 per 1000 person years in 2016. Between 2017 and 2019, HCV incidence fluctu-
ated between 4.1 and 4.9 per 1000 person-years. HCV reinfection incidence also declined from
41.4 per 1000 person-years in 2016 to 11.4 per 1000 person-years in 2019, but it remained
high, illustrating the ongoing HCV transmission in HIV-positive MSM in the Netherlands [2].

PLOS ONE | https://doi.org/10.1371/journal.pone.0263654  February 18, 2022

1/18


https://orcid.org/0000-0001-5894-5646
https://orcid.org/0000-0002-5899-0663
https://orcid.org/0000-0002-8290-6425
https://doi.org/10.1371/journal.pone.0263654
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0263654&domain=pdf&date_stamp=2022-02-18
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0263654&domain=pdf&date_stamp=2022-02-18
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0263654&domain=pdf&date_stamp=2022-02-18
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0263654&domain=pdf&date_stamp=2022-02-18
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0263654&domain=pdf&date_stamp=2022-02-18
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0263654&domain=pdf&date_stamp=2022-02-18
https://doi.org/10.1371/journal.pone.0263654
https://doi.org/10.1371/journal.pone.0263654
https://doi.org/10.1371/journal.pone.0263654
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.6084/m9.figshare.16676872.v1
https://doi.org/10.6084/m9.figshare.16676872.v1

PLOS ONE

Usability, acceptability, and self-reported impact of a hepatitis C risk reduction intervention for MSM

Funding: This study was performed within the MC
Free consortium. MC Free is funded by grants from
Gilead Sciences, AbbVie, Janssen-Gilag, Merck
Sharpe & Dohme, and Roche Diagnostics. The
funders had no involvement in the study design,
writing of the manuscript, and decision to submit
the article for publication. TP and MP report
speaker fees and grants from Gilead Sciences,
Merck Sharpe & Dohme, and AbbVie paid to their
institute. MvdV’s institute received unrestricted
research grants and consultancy fees from AbbVie,
Gilead, Johnson & Johnson, Merck Sharpe &
Dohme, and ViiV Health Care.

Competing interests: The authors have declared
that no competing interests exit.

HCV incidence among HIV-negative MSM is more challenging to predict as HIV-negative
MSM are normally not in routine clinical care. Two systematic reviews showed a 16-to-19-fold
lower HCV incidence in HIV-negative MSM compared to HIV-positive MSM including stud-
ies from 2000 to 2016 (0,4/1000 person years in HIV- negative and 6.4-7.8/1000 person years
in HIV-positive MSM) [3, 4]. However, the introduction and increased uptake of pre-exposure
prophylaxis (PrEP) against HIV infection, has resulted in changed patterns of sexual networks
and behaviour among HIV-negative MSM [5, 6]. A recent meta-analysis, including studies
from 2000 to 2019, estimated a 123-fold higher HCV incidence in HIV-negative MSM using
PrEP compared to HIV-negative MSM not using PrEP and a pooled HCV incidence of
14.8 per 1000 person years in HIV-negative MSM using PrEP [7]. An additional concern is the
high HCV reinfection incidence among HIV-negative MSM using PrEP. During follow-up in
a PrEP demonstration project in the Netherlands an HCV re-infection incidence of 278 per
1000 person years was found [6].

HCV transmission among MSM occurs mainly through sexual contact [8]. Several studies
have identified certain sexual techniques and settings as risk factors for HCV infection, includ-
ing condomless anal intercourse, (unprotected) fisting, sharing of sex toys, group sex and
chemsex (the use of recreational drugs immediately before and/or during sex to facilitate or
enhance sexual pleasure) [8, 9]. In addition, having an ulcerative sexually transmitted infection
(STI), injecting drug use, sharing of straws or other equipment for snorting drugs, sharing
anal douching equipment and rectal bleeding are also associated with an increased risk of inci-
dent HCV infection [8, 9]. A study in the Netherlands found that receptive condomless anal
intercourse, sharing of sex toys, group sex, anal rinsing before sex, having 10 or more sex part-
ners in the last 6 months are strongly associated with HCV reinfection [10]. To prevent HCV
(re)infections among MSM, scaling up HCV treatment and the implementation of risk reduc-
tion interventions for MSM are recommended [11]. Evidence on how to achieve HCV beha-
vioural risk reduction in MSM is limited. Up to now, the focus of sexual risk reduction
interventions has been on the use of condoms to prevent the transmission of HIV and other
STIs. Yet, the prevention of HCV requires more than promoting condom use alone. Informing
men at risk about the possible HCV risk factors other than anal intercourse, as well as motivat-
ing them to integrate such risk reduction strategies into their sex lives are essential. The first
HCYV specific sexual risk reduction intervention was developed in 2016 as part of the Swiss
HCVree trial [12]: an intervention for HIV/HCV co-infected MSM provided in combination
with DAA treatment and consisting of individual counselling sessions aimed at reducing sex-
ual risk taking [13]. In 2017, we initiated the NoMoreC project, a multilevel intervention
aimed at reducing HCV transmission among all MSM at risk of HCV in Amsterdam [14]. Our
approach was to target MSM based on their sexual practices, rather than on their HIV or
HCV-status. NoMoreC includes web-based and face-to-face components as well as an anony-
mous testing service. The NoMoreC website (www.nomorec.nl) provides information about
hepatitis C, HCV transmission routes, risk reduction strategies, testing and treatment options,
and partner notification. The face-to-face component comprises a risk reduction toolbox,
training for health professionals, and providing tailored advice to sex on premises venues.
NoMoreC is promoted by a voluntary community campaign team.

In this study we focus on one component of the project, the NoMoreC toolbox. The
approach used to develop the toolbox was innovative, and such approach was not applied and
evaluated elsewhere before. The toolbox development was based on the information motiva-
tion and behavioural skills (IMB) model [15], as IMB-based interventions have shown to be
effective in preventing risky sexual behaviours among risk groups [16-18]. The NoMoreC
toolbox contains practical tools, to encourage HCV risk reduction in different settings (e.g.
during one-on-one sex, group sex, sex parties, sexualized drug use). Examples of these tools
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are condoms for safer sex, gloves and hand disinfectant for safer fisting, single use drug equip-
ment for safer chemsex and various cleaning and disinfection products to create safer condi-
tions for group sex.

The Toolbox is the first comprehensive HCV risk reduction tool to provide information on
HCYV risks in combination with a broad range of products for risk reduction and, furthermore,
it has been co-created with the gay community. We conducted a mixed-methods study among
MSM at risk of HCV and health care professionals to assess the use of the toolbox and its
impact on behaviour. We aimed to identify reasons for obtaining the toolbox, motives and bar-
riers to its use, measured aspects of usability and acceptability, and assessed the toolbox’s
impact on HCV awareness and personal behaviour change, as self-reported by toolbox users.

Methods
Toolbox development and distribution

The development of the toolbox was guided by a co-creation process that included various ses-
sions with a group of MSM. This group was formed specifically for the NoMoreC project and
was composed of members of the Amsterdam gay community. It included men at risk of
HCV, men who had been HCV-infected in the past, and men who had concerns about becom-
ing infected. The IMB model [15] applied by us to the HCV context, suggests that individuals
will initiate and maintain HCV preventive behaviours if they are well-informed regarding
HCV, HCV transmission routes, HCV infection risks, and possible preventive behaviours, are
motivated to prevent infection, and perceive themselves as being capable of applying the rec-
ommended preventive strategies. In our first meetings with the community group we explored
the needs and views of participants regarding a practical, action-based approach to HCV risk
reduction. Based on the first feedback round we set the following IMB-inspired goals: on the
information and motivation levels we wished to provide detailed HCV risk information and
information on practical risk reduction steps to avoid HCV transmission and increase the
response efficacy (i.e. increase a person’s belief that the recommended steps will be effective in
avoiding an HCV infection) and hence improve attitudes towards preventive behaviours. On
the skills level, we wished to provide (illustrated) tips on how to perform such steps to increase
perception of self-efficacy an provide the actual products that can be used to perform the sug-
gested steps. We subsequently held several sessions about the actual toolbox content and sup-
porting instructional materials. During these sessions it became clear that many community
members were uncertain about how to effectively clean and disinfect their toys, hands and
other surfaces, and they voiced their need for cleaning and disinfection instructions. This
resulted in adding a number of cleaning and disinfection materials and instructions to the
toolbox. An example of these instructions is the step-by-step explanation on how to disinfect
hand and forearms: 1) wash with soap to remove all lube from your skin and rinse well; 2) dry
your skin, 3) make a cup with one hand and fill it with hand disinfectant; 4) disinfect hands
and forearms by rubbing hand disinfectant for at least 30 minutes. Another example is how to
disinfect sex toys and anal douches which was explained in 4 steps: 1) Clean sex toys and anal
douche with dish-washing liquid to remove all lube and rinse well; 2) mix 1 part bleach with 9
parts cold water; 3) submerge for 5 minutes in the bleach solution: 4) rinse thoroughly with
water and wipe dry with a clean towel.

Decisions on the addition of other products to the toolbox were collectively made with the
community (Fig 1). Consensus was easily reached for most of the products except for the safe
drug use equipment. The suggestion to add needles and syringes to the toolbox led to an exten-
sive discussion within the community group. Some members were in favour of including safe
drug use equipment as drug use is a reality in their environment. Whilst other members
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Fig 1. NoMoreC toolbox. The box contains a spray bottle (to clean surfaces where sexual activity takes place),
sterilium® med hand disinfectant, hydrogen peroxide cleaning wipes (to disinfect surfaces where sexual activity takes
place), gloves (for safe fisting), condoms (for safe sex), disinfection instruction card for hands and forearms,
disinfection instruction card for dildos, toys & anal douche, a safe drug use box and booklet with information about
HCV risk reduction. Republished from www.NoMoreC.nl under a CC BY license, with permission from the NoMoreC
project group, original copyright 2018.

https://doi.org/10.1371/journal.pone.0263654.9001

believed that injection equipment would be experienced as shocking or may trigger drug use.
However, because safe drug use is essential to prevent HCV among men who engage in chem-
sex, a compromise was reached and the safe drug-use equipment was included in the

toolbox but packaged in a separate sealed off box, so that the injection equipment was not
directly visible when opening the toolbox. After the contents of the toolbox was decided upon,
items were ordered, and all boxes were assembled and packed by the community members. A
total of 700 toolboxes were packed; 450 in 2018 and an additional 250 in 2019. The final ver-
sion of the toolbox contained an information booklet and referrals to the NoMoreC website
where supporting information, testimonials and instructional videos were available. The
toolbox also contained condoms, fisting gloves, disinfectants, equipment for safe drug use and
a booklet with practical information on HCV risk reduction (Figs 1 & 2). Table 1 shows how
the IMB model constructs have been integrated in the intervention.

From March 2018, the toolbox could be ordered online free of charge from the NoMoreC
project website (www.nomorec.nl/en/get-yourself-a-toolbox/). They were sent to addresses in
The Netherlands only. Toolboxes were also available for pick-up at 17 locations in Amsterdam:
at four fetish shops, a condom shop, the city central STI clinic of the Public Health Service, six
HIV outpatient treatment centres, four GP practices, and a non-governmental organisation
(NGO) dedicated to improving the health and quality of life of people who use drugs
(PWUD). Health care professionals were given the toolboxes to both distribute to MSM at risk
and to discuss HCV prevention strategies with their clients.

Study design, participants and procedures

A mixed-methods study was conducted among toolbox recipients, using quantitative and
qualitative data collection methods. Study participants of both the quantitative and the qualita-
tive studies were included if they were at least 18 years of age, were a man who had sex with
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Fig 2. Safe drug use box. A small cardboard box containing: snorting straws, a sharps container, syringes, needles, stericup®™ mixing cups and alcohol
wipes. A sticker with the text “Never share drug-use equipment. Pick your own colour” is stuck on the box. Republished from www.NoMoreC.nl under
a CC BY license, with permission from the NoMoreC project group, original copyright 2018.

https://doi.org/10.1371/journal.pone.0263654.9002

men, had received the toolbox and spoke the Dutch or English language. Firstly, online ques-
tionnaires were sent to toolbox recipients by email, 12 weeks after receipt of the toolbox in the
period between March 2018 and March 2020. The questionnaire contained questions about
HCYV infection concerns, reasons for obtaining the toolbox, its use, context of use and impact
of the toolbox on HCV risk reduction awareness (S1 Appendix). Answer options included yes/
no, (3 and 5 point) Likert scales and lists with pre-defined answers (see S1 Appendix for
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Table 1. Toolbox intervention components focussing on information, motivation and behavioural skills constructs and their aims.

Toolbox component

Information booklet

Referral to instruction videos on the NoMoreC website

Referral to personal video testimonials about what men at risk
do to reduce their HCV risk

Sterilium®™ med disinfectant for disinfection of hands and
forearms

Disinfectant cleaning wipes for disinfection of surfaces where
sexual activity takes place

Spray bottle for cleaning surfaces where sexual activity takes
place before disinfection

Black latex gloves for safe fisting

Black nitrile gloves for safe fisting

Black condoms for safe anal sex

Illustrate instruction card: How to disinfect dildos, toys and

anal douche

Illustrated instruction card: How to disinfect ands and
forearms

Clip with suction cup to hang the instruction card for
disinfecting hands and forearms on bathroom mirror

Safe drug use box (Fig 2) for safe chemsex

https://doi.org/10.1371/journal.pone.0263654.t001

IMB-construct
Information
Motivation
Behavioural skills

Behavioural skills

Motivation

Motivation

Motivation

Motivation

Motivation
Motivation
Motivation

Behavioural skills

Behavioural skills

Motivation
Behavioural skills

Motivation

Aim
Increase knowledge about: hepatitis C and its transmission, personal HCV risk,
practical HCV prevention steps and their efficacy (response efficacy).

Teach HCV prevention skills;
Enhance self-efficacy to engage in HCV risk reduction behaviours

Develop positive attitude toward HCV risk reduction, improve motivation to
engage in HCV prevention behaviours

Lower threshold to use the product
Lower threshold to use the product
Lower threshold to use the product

Lower threshold to use the product

Lower threshold to use the product

Lower threshold to use the product

Teach disinfection skills;

Enhance self-efficacy to engage in this HCV risk reduction step
Teach disinfection skills;

Enhance self-efficacy to engage in this HCV risk reduction step
Lower threshold to use the product

Lower threshold to use the product

complete questionnaire and answer options). Two members of the community group pre-
tested the questionnaire and were asked to give feedback about the clarity of the questions and
answer options. After the pre-test, some small revisions to the questionnaire were made. The
validity of the questionnaire was not pre-tested. The questionnaire provided data that were
subsequently used as the basis for the qualitative study, to further explore the themes of the
questionnaires, build our understanding of the experiences of toolbox recipients and give
more meaning to the quantitative findings.

The qualitative part of the study consisted of in-depth interviews with men who had
received the toolbox from March 2018 onwards. Men who had ordered the toolbox online
were given the option to leave their email address if they were willing to share their opinion
about the toolbox in the future. Men who had received the toolbox in person from a health
care professional or had picked it up at a fetish shop were asked if they could be contacted in
the future, to share their experience with the toolbox. Those who agreed to be contacted left
their email. In February 2020, all toolbox recipients who agreed to be contacted were sent an
email outlining the research aims and request for participation in the study. 20 men reacted to
the email and agreed to participate in the study. In the period March till May 2020, 15 out of
20 participants who had given their consent took part in an in-depth telephone interview, after
which thematic saturation was reached. The interviews lasted 30 to 60 minutes. A topic guide
(52 Appendix) with open ended questions was used, to give participants the opportunity to
describe their personal experiences with the toolbox. During the interviews, topics discussed
included: experiences with hepatitis C, reasons for obtaining the toolbox, the actual use of the
different toolbox products, motivations for, and barriers to the use of the toolbox products,
context of use and experiences with the use of the products. We asked participants to reflect
on the possible impact of the toolbox on their HCV awareness and on the participants’ sexual
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and drug-use behaviours. We were interested to learn if participants had made any behavioural
changes in their sex lives to reduce the HCV infection risk, based on the information in the
toolbox, and what these changes were. For example, did participants start cleaning and disin-
fect dildos and the area where sex takes place with the suggested products? Did participants
who use drugs, safely administer their drugs by single use drug equipment and not share their
equipment? Did men who enjoy fisting start using gloves and clean and disinfect their hands
and forearms immediately after fisting? Furthermore, we asked the participants if the informa-
tion provided by the toolbox assisted in making a personal HCV risk assessment. To thank the
participants for their contributions they received a gift voucher of €20.

In addition, professionals from the STI clinic, HIV centres in Amsterdam and NGO for
PWUD were contacted by email in February 2020, requesting their participation in our study.
In March and April 2020, 7 out of 8 professionals who consented to be contacted took part in
an in-depth telephone interview, after which thematic saturation was reached. The interviews
lasted 10 to 30 minutes. Again a topic guide with open ended questions was used, to give pro-
fessionals the opportunity to describe their experiences with the toolbox in their work setting.
During the interviews, topics discussed included: their professional experience with hepatitis
C, use of the toolbox in their daily practice and triggers and barriers to using the toolbox.
Interviews were audio-recorded, transcribed verbatim and anonymised.

Data analysis

Simple descriptive statistics were used to analyse the quantitative data.

Interpretation of the qualitative data followed an inductive thematic analysis approach [19].
Two researchers (TP/JI) coded the transcripts independently and organized the data into open
codes reflecting the major categories of information related to the study. Subsequently, codes
were categorised into themes. Following the independent assessments of the transcripts, the
researchers met frequently to compare and refine existing codes until they reached consensus
on main themes and codes. MaxQDA Plus 2020 software (Release 20.0.8) was used for the
qualitative data analysis.

Ethics

Participants gave their informed consent by clicking the consent box prior to completing the
online questionnaire. Participants, who were interviewed gave their informed consent verbally,
which was recorded on audiotape and documented by transcription. We received exemption
from the Amsterdam University Medical Centre’s medical ethical committee for extended pro-
tocol review (Reference number: W20_110 # 20.145).

Results
Participants

Toolbox recipients. A total of 174 men were sent an email with a link to an online ques-
tionnaire between March 2018 and March 2020. The questionnaire was started by 65 partici-
pants and completed by 49, resulting in a response rate of 37% (65/174) and a completion rate
of 75% (49/65). Median age of participants was 47 years (IQR 40-57), 100% were MSM living
in the Netherlands (Table 2). The majority was born in the Netherlands (88%). More than a
third reported they were HIV negative (n = 18, 37%), of whom 78% were using PrEP. Twelve
participants (24%) reported to have had an HCV infection in the past, of whom one partici-
pant reported more than one infection. The majority (83%) of men who reported a past HCV
infection were HIV positive. Fourteen participants (29%) were worried about getting HCV
infected, 22 (45%) were somewhat worried and 13 (27%) were not worried.
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Table 2. Characteristics and concerns of toolbox recipients who filled out the online questionnaire (March 2018
and March 2020) or took part in an in-depth telephone interview (March-May 2020).

Online questionnaires (n = 49) Interviews (n = 15)

Socio demographic characteristics

Age, years 47 (40-57) 48 (41-59)

Born in the Netherlands 43 (88%) 14 (93%)

Educated to college degree or higher® NA 13 (87%)

Employed® NA 12 (80%)

HIV and HCV status (self-reported)

HIV status: positive/negative/ not disclosed | 29 (59%) / 18(37%) / 2 (4%) 8 (53%) /7 (47%) / 0 (0%)
Current PrEP use 14 (78% of HIV-negative MSM) | 6 (86% of HIV-negative MSM)
Past HCV infection: Primary/ Re-infection 11 (22%)/ 1 (2%) 5(33%)/ 0

Combined:

Past HCV (re)infection and HIV positive 10 (20%) 4 (27%)

Past HCV infection and HIV negative 2 (4%) 1(7%)

HCV-related concerns

I worry about getting hepatitis C 14 (29%) 4 (27%)

I worry somewhat about getting hepatitis C | 22 (45%) 7 (47%)

I do not worry about getting hepatitis C 13 (27%) 4(27%)

Data are in n (%) or median (IQR). PrEP = Pre-exposure prophylaxis. NA = not applicable.
%Only asked during the in-depth interviews.

https://doi.org/10.1371/journal.pone.0263654.t1002

All 15 participants who took part in an in-depth telephone interview were MSM; 14 were
living in the Netherlands and one abroad. All but one were born in the Netherlands. The
median age was 48 years (IQR 41-59; Table 2). Most participants had at least a college educa-
tion (87%) and were employed (80%). Almost half (47%) were HIV negative. Of the HIV-neg-
ative MSM, 86% were using PrEP. Five participants (33%), of whom 4 were HIV-positive,
reported an HCV infection in the past. Four participants (27%) were worried about getting
HCYV infected, 7 (47%) were somewhat worried and 4 (29%) were not worried.

Health care professionals. Seven professionals took part in an in-depth interview. Two
professionals worked at the STI clinic and four professionals at an HIV treatment centre in
Amsterdam: five as registered nurses and one as nurse practitioner. One professional worked
for an NGO dedicated to improving the health and quality of life of PWUD. The median age
was 56 (IQR 44-58). All participants regularly saw MSM at risk of HCV in their care settings.
They offered the toolbox to their clients and referred them to the NoMoreC project website.
Professionals reported to have used the toolbox to discuss HCV risk and reduction during the
consultations.

We present the combined results of the quantitative and qualitative analyses under four
main themes: 1) Reasons for obtaining toolbox; 2) Toolbox usability and acceptability; 3) Con-
text of use of the toolbox; and 4) Self-reported impact of the toolbox on HCV awareness and
behaviour change. For each theme we commence with the questionnaire results and subse-
quently offer more in-depth related perspectives from the qualitative data. Perspectives of
health care professionals are integrated into theme 1 (Reasons for obtaining toolbox).

Theme 1: Reasons for obtaining toolbox

Participants. The following reasons for getting a toolbox were given by 49 respondents of
the online questionnaire: 35 (71%) wanted to reduce the risk of getting infected with HCV, 20
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(41%) wanted to reduce the risk of transmitting HCV to someone else, 28 (57%) were curious
to know the contents of the toolbox, 2 (4%) wanted to give the toolbox to someone else, 27
(55%) wanted to use it during sex parties and 6 (12%) got the toolbox because it was recom-
mended to them.

During the in-depth interviews interesting paths and reasons for obtaining the
toolbox were revealed. Exposure to information about HCV infection risk and the toolbox was
sufficient to persuade men to try and use the toolbox:

“I was looking into PrEP. I wanted to start using that and my GP advised me to investigate
what that involved. So then I came across the toolbox. That was the moment that I realised:
yeah, I am at serious risk (of HCV). I didn’t even know it existed. I only knew of hepatitis A
and B and I got vaccinated for that.”

“So when you were informing yourself about PrEP and getting PrEP care, you learned about
the NoMoreC toolbox. Is that correct?

(interviewer)
“Yes, that’s correct.”

(participant 3)

Some participants mentioned they wanted to inform their friends and sexual partners and
openly talk about their sex lives in relation to HCV risk. They felt the toolbox could assist them
in discussing these topics.

“You can reduce risk by openly discussing your sex life with friends. Or when you have a
sex date or go to a place where you can have sex and just talk to like-minded people about it
(HCV risk reduction). That box helps me a lot with that. . .. For example, I have shown the
toolbox to a friend I regularly have sex with. I told him what the doctor had told me about
all the products in the box. We then had a nice discussion about it.”

(participant 6)

Health care professionals. Health care professionals indicated that the toolbox supports
them in discussing HCV risk and HCV risk reduction. They want to inform their clients about
HCYV infection and how to prevent it. One professional explained:

“I always ask first: "We pay attention to hepatitis C, shall I tell you more about that? Would
you like me to show you something?" And then I show the box. I tell them that they can
have the box. But I always first show what it contains and say: "Some things apply to you,
other things do not apply to you, but this is all aimed at preventing hepatitis C or reducing
the chance of getting hepatitis C.”

(professional 2)

Some professionals mentioned that they showed the NoMoreC website first, including the
risk reduction video’s and subsequently explained the use of the toolbox products. Many pro-
fessionals used a client centred approach when discussing HCV risk, based on the client’s
knowledge about HCV and sexual behaviour. A lack of HCV knowledge, high risk sexual
behaviour and a past HCV-infection were motives for introducing the toolbox:
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“During a consultation I find out what men know and what they don’t know and how sexu-
ally active they are. Some say, ‘No, a box like that is not for me’ and others ask for more
information. When I notice that someone is really interested, I tell them they can have the
toolbox. For many men it (the toolbox) is an eye-opener and it also helps me discussing
behaviour and risks. It helps because you can give very practical information.”

(professional 4)

Some professionals indicated certain barriers for using the toolbox during consultations. The
medical history form that is used during a consultation at the STI clinic is not inviting for intro-
ducing the toolbox and discussing settings in which it can be used as questions about group sex
or visiting sex parties are not included. Several professionals also mentioned that sexual tech-
niques such as fisting or sharing toys can be difficult to bring up during a consultation. Building
a relationship with a client and seeing them more regularly, lowered this barrier and in some
cases clients would bring up their sexual preferences more easily, as one nurse reported:

“Sometimes someone says: ‘I like fisting, I go to fisting parties’. Then I will ask: ‘have you
heard of hepatitis C?’ Also, I have information about hepatitis C on my table, so some men
will ask about that and then it’s an easy entry point to talk about it. But I don’t just ask: ‘Do
you practice fisting?’ or ‘Do you share toys?”

(professional 2)

Another professional mentioned that he did not have enough time to extensively discuss
HCYV risk reduction and explaining all the items in the toolbox. An HIV nurse explained that
her focus is on HIV treatment and less so on HCV prevention:

“Well, I think it is a very handy box. It is just that our consultations are mainly focused on
HIV treatment and if we notice that there is risk behaviour, we will of course discuss it. It
just doesn’t happen very often that we go into that matter (hepatitis C risk reduction) in
more depth. So, it is not in my system to introduce that box.”

(professional 7)

The use of the toolbox in the context of sexualised drug use was a problem for the profes-
sional who worked for an NGO dedicated to improving the health and quality of life of
PWUD because he works with men who have recently stopped or want to stop engaging in
chemsex. He was concerned that the safe drug use equipment in the toolbox would serve as a
trigger for his clients who were battling addiction. Therefore, he did not hand out the
toolbox to this group.

Theme 2: Toolbox usability and acceptability

Of 49 online respondents, 38 (78%) respondents used one or more toolbox products in the
past 12 weeks and 41 (84%) intended to use products in the future. The use of the individual
toolbox products since receipt of the toolbox is presented in Table 3.

The great majority of the participants (46/49, (94%)) rated the instructions of the toolbox as
clear or very clear, two participants rated them as neither clear nor unclear and one participant
reported to have not read the instructions. Responses to other questions related to
toolbox usability and acceptability are shown in Table 4.

During the in-depth interviews, the use of the products were typically mentioned in relation
to the sexual technique and practices of the participant. All toolbox recipients had used or
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Table 3. Use and intended future use of the individual products of the HCV prevention toolbox among 49 online respondents.

Toolbox product Product use Number of participants who used Future product use Number of participants who intend to use the
the product, n (%) product in the future, n (%)
Disinfectant wipes 28 (57%) 41 (84%)
Sterillium® med hand disinfectant 25 (51%) 32 (65%)
Hand & lower arm disinfection 23 (47%) 17 (35%)
instruction card
Condoms 17 (35%) 16 (33%)
Syringes for rectal administration of 15 (31%) 19 (39%)
drugs
Sharps container 15 (31%) 17 (35%)
Latex gloves 14 (29%) 25 (51%)
Spray bottle 12 (24%) 27 (55%)
Nitril gloves 11 (22%) 15 (31%)
Syringes and needles for injecting 11 (22%) 14 (29%)
drugs
Stericup™ mixing cups 6 (12%) 11 (22%)

Number of participants who used (product use) and intend to use (future use) the product is given per product, and percentage of the total respondents (n = 49).

https://doi.org/10.1371/journal.pone.0263654.t003

tried the toolbox products; some used many and others used few products, depending on their
personal HCV risk. Participants continued to use the products and some had ordered several
products again. It was highlighted that some products were easier to use than others. Products
that were received positively, were the disinfectant wipes, hand disinfectant and gloves. They
were widely used and were highly accepted.

“The disinfectant wipes, 'm very happy with those. They are used everywhere. I now have
them in my suitcase, always”
(participant 6)

“That (sterilium ™ med) disinfectant is really nice. It doesn’t stink. I use it especially when
am done fisting. Then I wash my arms and use it.”

(participant 1)
“Those black gloves have been a really good tip, I still use them when necessary.”
(participant 3)

Mixed reactions were given about condoms and the safe drug use box. While some were
happy the toolbox contained these products, others did not use them or disapproved of their
inclusion.

“I used the condoms, I always have a box of condoms.”

(participant 3)

“To be honest, I haven’t used the condoms very often.”

(participant 13)

“I have given away the condoms, because I don’t use those. I use a different brand of
condoms”

(participant 8)
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Table 4. Measures of toolbox usability and acceptability.

The instructions for the items in the toolbox were:

Number of participants (%)

Very clear 21 (43%)
Clear 25 (51%)
Neither clear nor unclear 2 (4%)
I haven’t read the instructions 1(2%)
The instructions for disinfection were:
Very clear 21 (43%)
Clear 24 (49%)
Neither clear nor unclear 1(2%)
Unclear 1(2%)
I haven’t read the instructions 2 (4%)
Used the toolbox to start a conversation about hepatitis C with:
Friends and sex partner(s) 18 (37%)
Friends (s) only 4 (8%)
Sex partner(s) only 5(10%)
1 have not used the toolbox to start a conversation 11 (22%)
No response 11 (22%)

It is good that a box with a sharps container and drug equipment is included in the toolbox

Strongly agree 25 (51%)
Agree 14 (29%)

Neither agree nor disagree 9 (18%)

Strongly disagree 1(2%)

I would recommend the toolbox to a friend or sex partners

Definitely 34 (69%)
Probably 11 (22%)

Maybe 3 (6%)

Probably not 1(2%)

Responses of 49 participants who completed the online questionnaire 12 weeks after having received the toolbox.

https://doi.org/10.1371/journal.pone.0263654.t004

“It (the safe drug use box) is of added value. The only thing I haven’t used are the mixing

cups. All the other things I have used.”

(participant 7)

“I don’t use (drugs) myself, but I know friends use. So it is nice to have.”

(participant 1)

“.. it contained needles and that sort of stuff. I was bit shocked by that. On the one hand, I
think it is really good that it is included, but on the other hand I think: are you not promot-

ing something?”

(participant 13)
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Theme 3: Context of use of the toolbox

Of 49 online respondents, 28 (57%) used the toolbox during one-on-one sex, 22 (45%) used it
during group sex with 3 to 4 men or at small sex-parties. Few respondents, 3 out of 49 (6%),
reported the use of the toolbox at bigger sex parties with 5 men or more. One respondent used
the toolbox in a group sex setting with both men and women and one respondent used it dur-
ing tantric massages. A third of the participants (16/49 (33%)) discussed the use of the
toolbox products with their sexual partner(s) before having sex, 10/49 (20%) discussed it with
some of their sex partners, 12/49 (25%) did not discuss it and 11/49 (22%) participants did not
answer the question.

During the in-depth interviews, all participants mentioned that they used the toolbox with
sexual partner in a home-setting. The following participants described in what context they
informed their sexual partners of the toolbox:

“I just use the toolbox during sex. This can be one-on-one or in a group. I always have
the disinfectant to clean your hands after having played. And I tell people: ‘Here is the
dishwashing liquid and here is the disinfectant. This card shows how to clean your
hands’.”

(participant 5)

“When I organize a party, I just put that box in the room and say: ‘Gentlemen, all kinds of
tools for a safe party’.”

(participant 6)
One participant described the use of the toolbox in the context of sexualized drug use:

“We slam (inject drugs) a lot. The fun thing is, the toolbox contains everything that you
need to prevent needles and stuff being exchanged, because of those different colour syrin-
ges from the toolbox, everyone uses his own colour. So I put everything on the kitchen table
with a note so everyone knows: this is my colour. Because of the toolbox we have started to
work very systematically”

(participant 7)

Some participants expressed doubts in their ability to consistently apply the risk reduction
strategies promoted by the toolbox, to their sex lives. It was felt that the products were easy to
use in a home-setting but when having sex outside their home it was more difficult, as nobody
would take the toolbox to a club or sauna. However, some reported that they compensate that
by taking individual products when going out or on holidays.

“I don’t take the toolbox to a club, that’s a no brainer. But I pack some things in my suitcase
when I go to a festival or when I travel, like gloves and hand disinfectant. But never the
whole box, that is too much luggage.”

(participant 6)

It was also reported that the use of the products was easier if the sex partner had seen the
toolbox before and was already aware of the products.
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Theme 4: Self-reported impact of the toolbox on HCV awareness and
behaviour change

Of 49 online respondents, 23 (47%) strongly agreed, 23 (47%) agreed and 3 (6%) did neither
agree nor disagree with the statement: “The NoMoreC toolbox gives me a better understand-
ing of what I can do to reduce the risk of hepatitis C”.

During the interviews, participants described that the toolbox had contributed to increasing
their knowledge and awareness about hepatitis C and its transmission. They mentioned being
able to better predict their risk of contracting hepatitis C and that the toolbox products helped
them to reduce this risk. Both the toolbox products and being able to make different choices
regarding the risks they took gave many participants a sense of safety as well as a feeling of
being in control of their own health. The ability to protect others was also considered impor-
tant. Participants reported that they had considered the preventive measures suggested in the
toolbox, and implemented those that were attainable for them. Small changes in their behav-
iour were mentioned, such as the consistent use of disinfectant wipes or cleaning of sex toys.

“I used to clean things in a certain way, but dildos for example, you are supposed to put
them in a bucket of water with bleach. I used to clean them with soap and then disinfect
them. But with bleach it’s better, because you get into the pores. . ..so I know that now, and
put the dildos in a bleach solution before I use them, so they are clean.”

One participant mentioned that since he had implemented the new hygienic measures and
use of disinfectants that friends felt safe to join his sex parties. Others said that since exposure
to the toolbox and being better informed about HCV risks, they had made a conscious deci-
sion to stop visiting sex parties. They felt by having one-on-one sex only, they could better con-
trol their risk:

“My sexual behaviour has changed. I don’t go to big parties anymore. I prefer one-on-one,
because I think that protects me more than the measures during sex.

When you say: ‘I have changed my behaviour’, have you done that, based on the information
in the NoMoreC toolbox?

(interviewer)

Yes, it has contributed of course. I have also visited the website a few times to inform
myself. And you know, at the dates I have had in the past 2 years [after toolbox reception], I
have always asked: ‘How do you deal with hepatitis C?".”

(participant 9)

Next to the practical use of the toolbox products, the toolbox was also felt to provide good
information to assess HCV risk and aid discussions about hepatitis C and risk reduction:

“That box helps a little to get a conversation going about hepatitis C, collect information
and make a risk assessment. Especially in combination with the website

Can you explain how the toolbox helps you to get a conversation going?

(interviewer)

“Well, someone will see the toolbox in my house and say: ‘Hey, did you also get that box?’
and then we will start talking about it. It sticks in people’s minds when they have had that
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box, seen it or spoken about it. I hear from some of my friends: ‘T have had that box and I
certainly learned something from it’, we talk about the things (toolbox products) we use.”

(participant 2)

Participants recommended or had given the toolbox to a friend and had used it to educate
friends and sexual partners on risk reduction strategies. It was mentioned that there was still a
lot of ignorance and lack of knowledge about hepatitis C among MSM.

“The good thing about that box is that I have talked about it with several friends, who didn’t
know anything about hepatitis C. And when I talked about hepatitis, they thought I was
talking about A and B and said: ‘T am vaccinated for that’. So, I thought it was a good thing
that the toolbox got that conversation started.”

(participant 13)

Discussion

Our study adds to the understanding of how MSM at risk of HCV and health care profession-
als respond to an innovative HCV risk reduction intervention such as the NoMoreC toolbox.
The mixed-methods approach used, which combines quantitative and qualitative data, offers a
valid and deeper understanding of participants’ experiences with the toolbox and its possible
impact on HCV awareness and behaviour change. We show that the toolbox gave men a sense
of safety and control by being more aware of their HCV risks and by providing easier access to
the right protection tools for themselves and others. Data collected from professionals, indi-
cated that the toolbox is a useful aid to discuss HCV risk and risk reduction with clients.

The main motivation for MSM to obtain the toolbox is to reduce the risk of getting an
HCV infection. All participants used the toolbox products to some degree and indicated good
usability of the toolbox and found the instructions clear. Some participants indicated that the
provision of the products has lowered the threshold for them to use these products, and facili-
tated their risk reduction behaviour. Furthermore, men reported the intention to use some of
the products in the toolbox in the future. The use of the toolbox to openly discuss one’s sex
life, hepatitis C risks and related risk reduction strategies with friends and sexual partners was
reported by many participants and suggests that the toolbox has contributed to encourage
men to discuss sensitive HCV related topics. It has previously been shown that peers are more
likely to influence behaviour, compared to mass media programs, since they are able to build
trust among fellow group members, which allows for open discussions on sensitive topics [20].
We believe that the ‘viral’ quality of the toolbox can contribute to further inter-peer dissemina-
tion of HCV knowledge and awareness. In the field of HIV prevention it has also been shown
that peer interaction is an effective tool with long term effect for behaviour change among
groups at high-risk of HIV [21].

The personal experiences with the toolbox demonstrate that the impact is different for each
user. Some users reported that the NoMoreC toolbox has mainly impacted their knowledge
and awareness about HCV, risk reduction and has helped them to assess their personal HCV
risk. Others explained that they have changed their sexual behaviour based on the information
provided. The use of the toolbox as a conversation starter was appreciated by many men,
showing the wide acceptability of the toolbox within the target group. Furthermore, the users
reported to use the toolbox products during one-on-one sex, group sex and chemsex, showing
that the toolbox is suitable in a variety of contexts. Even though some dismissive reactions
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from users were reported in relation to the safe drug use box in the toolbox, almost one third
of the quantitative study participants uses items for safe drug use and almost 40% intended to
use them in the future. This suggests that the provision of safe drug equipment is important to
some of the men in our target group and was reported in some cases to facilitate more struc-
tural safe practices of drug use. We were not surprised to find that some users were somewhat
shocked by the safe drug use box, because its inclusion in the toolbox caused the most discus-
sion during the development process [14]. We believe that the provision of safe drug equip-
ment is important to some men of the target group, and even though controversial it does
answer to a need.

Our results show that among professionals of the STI clinic and HIV treatment centres in
Amsterdam the toolbox is a well-received intervention. They reported that the toolbox is a
good educational tool that assisted them in discussions about risk reduction with clients. How-
ever, for some professionals, bringing up certain sexual techniques such as fisting and sharing
toys can be difficult. In addition, consultation protocols that do not offer time or space to thor-
oughly discuss high-risk sexual behaviour and risk knowledge hamper the possibility to iden-
tify men at risk of HCV. This was also highlighted by a Swiss study among HIV-positive MSM
with a past HCV infection, which showed that if professionals rely only on condomless anal
sex with non-steady partners as a criterion to identify men at risk of HCV infection, disregard-
ing information on other high risk-behaviours, such as fisting or group sex, they miss a pro-
portion of MSM at risk [22]. We recommend the use of a comprehensive list of potential risk
behaviours to identify men whose sexual and drug use behaviours increase their risk of HCV
infection. The toolbox can assist health professionals in identifying MSM at risk of HCV and
prompt risk reduction conversations within consultation settings.

There are some limitations to this study. Participants of the quantitative study received the
online questionnaire 12 weeks after the receipt of the toolbox, therefore we measured their
experiences with the toolbox over a relatively short period. However, we did provide in our
qualitative data the perspective of users who had received the toolbox up to two years prior to
the interview, giving some insight into their experiences and possible behaviour change over a
longer period of time. Future studies into the psychosocial, cultural, and personal factors that
contribute to long term HCV risk reduction behaviour are recommended. In addition, support
needs for MSM who are willing to change their behaviour and for MSM who are resistant to
change are likely to be different. Therefore, studying both groups is essential for the develop-
ment of future effective interventions.

We acknowledge that our study may have limited representativeness as data was collected
only from participants who already ordered the toolbox and were willing to participate in the
study, or from professionals who had reported use of the toolbox in the past. These partici-
pants may have been more positive about the intervention than those who did not want to
obtain or use the toolbox, giving more favourable study results. Nevertheless, even among this
highly motivated sample we uncovered some of the barriers to the (consistent) use of the
toolbox.

Conclusion

This study has illustrated how a practical and relatively simple intervention, might contribute
to facilitating HCV risk reduction. The HCV prevention toolbox was well-received by both
MSM at risk and professionals. It contributed to raising awareness of HCV risk, implementing
risk reduction strategies and it has given men a better understanding of the risk factors and
how to reduce these. Our study showed how the toolbox was used to disseminate inter-peer
HCV-related information and suggest the potential of the toolbox approach in the effort to
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impact the community norms. Furthermore, the toolbox can serve as an example intervention
for countries that have similar sexual HCV transmission dynamics among MSM.

Supporting information

S1 Appendix. Questionnaire sent to toolbox recipients.
(PDF)

$2 Appendix. Interview guide.
(PDF)

Acknowledgments

We would like to thank all participants and professionals, who shared their experiences with
the toolbox with us.

Author Contributions

Conceptualization: Tamara Prinsenberg, Udi Davidovich.
Data curation: Tamara Prinsenberg, Joél Illidge.

Formal analysis: Tamara Prinsenberg, Joél Illidge.
Methodology: Tamara Prinsenberg, Udi Davidovich.
Supervision: Udi Davidovich.

Writing - original draft: Tamara Prinsenberg.

Writing - review & editing: Tamara Prinsenberg, Paul Zantkuijl, Maarten Bedert, Maria
Prins, Marc van der Valk, Udi Davidovich.

References

1. vande Laar TJ, Matthews GV, Prins M, Danta M. Acute hepatitis C in HIV-infected men who have sex
with men: an emerging sexually transmitted infection. AIDS (London, England). 2010; 24(12):1799—
812. https://doi.org/10.1097/QAD.0b013e32833c11a5 PMID: 20601854

2. SmitC, Boyd A, Rijnders BJA, van de Laar TUW, Leyten EM, Bierman WF, et al. HCV micro-elimination
in individuals with HIV in the Netherlands 4 years after universal access to direct-acting antivirals: a ret-
rospective cohort study. Lancet HIV. 2020. https://doi.org/10.1016/S2352-3018(20)30301-5 PMID:
33357835

3. JinF, Matthews GV, Grulich AE. Sexual transmission of hepatitis C virus among gay and bisexual men:
a systematic review. Sex Health. 2017; 14(1):28—41. https://doi.org/10.1071/SH16141 PMID:
27712618

4. GhislaV, Scherrer AU, Nicca D, Braun DL, Fehr JS. Incidence of hepatitis C in HIV positive and nega-
tive men who have sex with men 2000-2016: a systematic review and meta-analysis. Infection. 2017;
45(3):309-21. https://doi.org/10.1007/s15010-016-0975-y PMID: 28005195

5. Traeger MW, Schroeder SE, Wright EJ, Hellard ME, Cornelisse VJ, Doyle JS, et al. Effects of Pre-expo-
sure Prophylaxis for the Prevention of Human Immunodeficiency Virus Infection on Sexual Risk Behav-
ior in Men Who Have Sex With Men: A Systematic Review and Meta-analysis. Clinical infectious
diseases: an official publication of the Infectious Diseases Society of America. 2018; 67(5):676—86.
https://doi.org/10.1093/cid/ciy182 PMID: 29509889

6. Hoornenborg E, Coyer L, Boyd A, Achterbergh RCA, Schim van der Loeff MF, Bruisten S, et al. High
incidence of HCV in HIV-negative men who have sex with men using pre-exposure prophylaxis. Journal
of hepatology. 2020; 72(5):855-64. https://doi.org/10.1016/.jhep.2019.11.022 PMID: 31862485

7. JinF, Dore GJ, Matthews G, Luhmann N, Macdonald V, Bajis S, et al. Prevalence and incidence of hep-
atitis C virus infection in men who have sex with men: a systematic review and meta-analysis. The lan-
cet Gastroenterology & hepatology. 2021; 6(1):39-56. https://doi.org/10.1016/S2468-1253(20)30303-4
PMID: 33217341

PLOS ONE | https://doi.org/10.1371/journal.pone.0263654  February 18, 2022 17/18


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0263654.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0263654.s002
https://doi.org/10.1097/QAD.0b013e32833c11a5
http://www.ncbi.nlm.nih.gov/pubmed/20601854
https://doi.org/10.1016/S2352-3018%2820%2930301-5
http://www.ncbi.nlm.nih.gov/pubmed/33357835
https://doi.org/10.1071/SH16141
http://www.ncbi.nlm.nih.gov/pubmed/27712618
https://doi.org/10.1007/s15010-016-0975-y
http://www.ncbi.nlm.nih.gov/pubmed/28005195
https://doi.org/10.1093/cid/ciy182
http://www.ncbi.nlm.nih.gov/pubmed/29509889
https://doi.org/10.1016/j.jhep.2019.11.022
http://www.ncbi.nlm.nih.gov/pubmed/31862485
https://doi.org/10.1016/S2468-1253%2820%2930303-4
http://www.ncbi.nlm.nih.gov/pubmed/33217341
https://doi.org/10.1371/journal.pone.0263654

PLOS ONE

Usability, acceptability, and self-reported impact of a hepatitis C risk reduction intervention for MSM

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

Nijmeijer BM, Koopsen J, Schinkel J, Prins M, Geijtenbeek TB. Sexually transmitted hepatitis C virus
infections: current trends, and recent advances in understanding the spread in men who have sex with
men. Journal of the International AIDS Society. 2019; 22 Suppl 6(Suppl Suppl 6):e25348.

Boesecke C. Recently acquired and early chronic hepatitis C in men having sex with men (MSM): Rec-
ommendations from the NEAT-ID consensus panel. AIDS (London, England). 2020.

Newsum AM, Matser A, Schinkel J, van der Valk M, Brinkman K, van Eeden A, et al. Incidence of HCV
reinfection among HIV-positive MSM and its association with sexual risk behavior: a longitudinal analy-
sis. Clinical infectious diseases: an official publication of the Infectious Diseases Society of America.
2020.

Salazar-Vizcaya L, Kouyos RD, Zahnd C, Wandeler G, Battegay M, Darling KE, et al. Hepatitis C virus
transmission among human immunodeficiency virus-infected men who have sex with men: Modeling
the effect of behavioral and treatment interventions. Hepatology (Baltimore, Md). 2016; 64(6):1856—69.
https://doi.org/10.1002/hep.28769 PMID: 27531615

Braun DL, Hampel B, Ledergerber B, Grube C, Nguyen H, Kiinzler-Heule P, et al. A treatment as pre-
vention trial to eliminate hepatitis C among men who have sex with men living with HIV in the Swiss HIV
Cohort Study. Clinical infectious diseases: an official publication of the Infectious Diseases Society of
America. 2020.

Kunzler-Heule P, Fierz K, Schmidt AJ, Rasi M, Bogdanovic J, Kocher A, et al. Response to a sexual risk
reduction intervention provided in combination with hepatitis C treatment by HIV/HCV co-infected men
who have sex with men: a reflexive thematic analysis. BMC infectious diseases. 2021; 21(1):319.
https://doi.org/10.1186/s12879-021-06003-z PMID: 33823783

Prinsenberg T, Zantkuijl P, Zuilhof W, Davidovich U, Schinkel J, Prins M, et al. Design and Implementa-
tion of a Multilevel Intervention to Reduce Hepatitis C Transmission Among Men Who Have Sex With
Men in Amsterdam: Co-Creation and Usability Study. JMIR Form Res. 2020; 4(9):e19100. https://doi.
org/10.2196/19100 PMID: 32915157

Fisher JDF, W. A. Changing AIDS risk behaviour. Psychological Bulletin. 1992; 111(3):455-74. https://
doi.org/10.1037/0033-2909.111.3.455 PMID: 1594721

Cornman DH, Kiene SM, Christie S, Fisher WA, Shuper PA, Pillay S, et al. Clinic-based intervention
reduces unprotected sexual behavior among HIV-infected patients in KwaZulu-Natal, South Africa:
results of a pilot study. Journal of acquired immune deficiency syndromes (1999). 2008; 48(5):553—60.
https://doi.org/10.1097/QAI.0b013e31817bebd7 PMID: 18645518

Margolin A, Avants SK, Warburton LA, Hawkins KA, Shi J. A randomized clinical trial of a manual-
guided risk reduction intervention for HIV-positive injection drug users. Health Psychol. 2003; 22
(2):223-8. PMID: 12683743

llla L, Echenique M, Jean GS, Bustamante-Avellaneda V, Metsch L, Mendez-Mulet L, et al. Project
ROADMAP: Reeducating Older Adults in Maintaining AIDS Prevention: a secondary intervention for
older HIV-positive adults. AIDS Educ Prev. 2010; 22(2):138-47. https://doi.org/10.1521/aeap.2010.22.
2.138 PMID: 20387984

Braun V, Clarke V. Using thematic analysis in psychology. Qualitative Research in Psychology. 2006; 3
(2):77-101.
Simoni JM, Nelson KM, Franks JC, Yard SS, Lehavot K. Are peer interventions for HIV efficacious? A

systematic review. AIDS and behavior. 2011; 15(8):1589-95. https://doi.org/10.1007/s10461-011-
9963-5 PMID: 21598034

He J, Wang Y, Du Z, Liao J, He N, Hao Y. Peer education for HIV prevention among high-risk groups: a
systematic review and meta-analysis. BMC infectious diseases. 2020; 20(1):338. https://doi.org/10.
1186/s12879-020-05003-9 PMID: 32398032

Kunzler-Heule P, Engberg S, Battegay M, Schmidt AJ, Fierz K, Nguyen H, et al. Screening HIV-positive
men who have sex with men for hepatitis C re-infection risk: is a single question on condom-use
enough? A sensitivity analysis. BMC infectious diseases. 2019; 19(1):821. https://doi.org/10.1186/
$12879-019-4456-7 PMID: 31533734

PLOS ONE | https://doi.org/10.1371/journal.pone.0263654  February 18, 2022 18/18


https://doi.org/10.1002/hep.28769
http://www.ncbi.nlm.nih.gov/pubmed/27531615
https://doi.org/10.1186/s12879-021-06003-z
http://www.ncbi.nlm.nih.gov/pubmed/33823783
https://doi.org/10.2196/19100
https://doi.org/10.2196/19100
http://www.ncbi.nlm.nih.gov/pubmed/32915157
https://doi.org/10.1037/0033-2909.111.3.455
https://doi.org/10.1037/0033-2909.111.3.455
http://www.ncbi.nlm.nih.gov/pubmed/1594721
https://doi.org/10.1097/QAI.0b013e31817bebd7
http://www.ncbi.nlm.nih.gov/pubmed/18645518
http://www.ncbi.nlm.nih.gov/pubmed/12683743
https://doi.org/10.1521/aeap.2010.22.2.138
https://doi.org/10.1521/aeap.2010.22.2.138
http://www.ncbi.nlm.nih.gov/pubmed/20387984
https://doi.org/10.1007/s10461-011-9963-5
https://doi.org/10.1007/s10461-011-9963-5
http://www.ncbi.nlm.nih.gov/pubmed/21598034
https://doi.org/10.1186/s12879-020-05003-9
https://doi.org/10.1186/s12879-020-05003-9
http://www.ncbi.nlm.nih.gov/pubmed/32398032
https://doi.org/10.1186/s12879-019-4456-7
https://doi.org/10.1186/s12879-019-4456-7
http://www.ncbi.nlm.nih.gov/pubmed/31533734
https://doi.org/10.1371/journal.pone.0263654

