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Abstract

Objective: Eliminating HIV transmission worldwide could become a reality with the advent of HIV pre-exposure prophylaxis
(PrEP) where people take HIV medication to prevent HIV acquisition. Incorporating digital health into PrEP provision could
help services scale up and meet increasing demand. We aimed to explore the prospective acceptability of a novel online PrEP
care pathway (the ePrEP clinic) among PrEP users and healthcare professionals. The ePrEP clinic is composed of online pos-
tal self-sampling for HIV and other sexually transmitted infections, an online consultation, and remote medication provision.

Methods: We conducted semi-structured interviews with 15 PrEP users recruited from a large sexual health service and
online cohort, and focus groups with nine healthcare professionals from the same sexual health service (May to
December 2021). We analysed data using framework analysis.

Results: Participants found the ePrEP clinic highly acceptable, anticipating that it would provide convenience, empower PrEP
users, and increase capacity within sexual health services. The need for blood self-sampling was a considerable barrier for
some. Participants anticipated that the ePrEP clinic would be appropriate for established PrEP users with adequate digital
health literacy and no medically significant conditions requiring in-clinic monitoring. Participants highlighted the need for
support, including access to in-clinic care, and the integration of the ePrEP clinic within existing services.

Conclusions: Our findings provide clear justification for the development of the ePrEP clinic as an addition to in-clinic PrEP
care pathways and provide useful insights for those developing digital services for other conditions incorporating testing,
consultations, and prescribing.
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Introduction
HIV continues to be an important global health concern
despite major improvements in HIV prevention with the
advent of new prevention technologies.1 Oral HIV pre-
exposure prophylaxis (PrEP) is one such tool in which
people take antiretroviral medication to prevent HIV acqui-
sition.2 PrEP reduces HIV transmissions by up to 86%.3–5
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Elimination of HIV transmissions is now realistic, and PrEP
will play a major role in achieving this goal.1 While PrEP
provision has steadily increased globally in recent years,
coverage is far from universal and currently falls short of
the numbers needed to achieve zero new transmissions.6

The World Health Organization (WHO) has called for
methods of providing PrEP efficiently at scale to everyone
who could benefit and suggests that digital health could
help increase coverage.7

In 2017, Scotland became one of the first countries
worldwide to introduce PrEP within a national programme,
free at the point of care, through state-funded sexual health ser-
vices, guided by eligibility criteria.8 To date, uptake has almost
exclusively been among gay, bisexual and other menwho have
sex with men (GBMSM).9While most new HIV transmissions
in Scotland continue to be among GBMSM, the incidence of
new HIV infections within this group has fallen since the intro-
duction of PrEP,10 demonstrating the real-world effectiveness
of PrEP in reducing transmissions for those who access it
and, to a lesser extent, the wider GBMSM population.

In many countries, national guidance recommends that care
for people taking or seeking PrEP includes regular screening
for HIV and other sexually transmitted infections (STIs),
renal function monitoring, and opportunities to discuss any
PrEP-related issues such as side effects.2,11 In many settings,
PrEP users access care through face-to-face, clinic-based ser-
vices. However, HIV and STI self-sampling is increasingly
available, with the user collecting their own samples using
specially designed kits and posting them to a laboratory for
testing.12 The potential for remote testing creates opportunities
for self-managed, digital PrEP care pathways. This aligns with
WHO recommendations for the demedicalisation and simpli-
fication of PrEP care through various delivery models, includ-
ing digital health, with the aim of increasing uptake and
effective use of PrEP.7

In Scotland, sexual health services initially provided
PrEP care through three-monthly in-clinic appointments
that shifted to telephone assessments and brief clinic
visits for sample collection during the COVID-19 pan-
demic.13 In line with HIV transmission elimination goals,
Scotland now needs to scale up PrEP provision by creating
new and/or expanding existing care pathways. The Scottish
government has recently committed to developing a
national ‘Scottish ePrEP clinic’, based on a novel online
PrEP care pathway.14 The ePrEP clinic will consist of
three stages (see Figure 1): (1) online postal self-sampling
for HIV and STIs, (2) an online PrEP consultation (online
medical questionnaire) that determines if any clinical
input is required before further PrEP is provided (e.g. add-
itional tests or further discussion), and (3) provision of the
PrEP medication, if medically appropriate. In the future, the
ePrEP clinic could implement automated prescribing, in
which a PrEP prescription is automatically issued if the
online postal self-sampling and online clinical consultation
outcomes satisfy an algorithm’s criteria for safe prescribing.
However, we will only implement this once the ePrEP
clinic is well established and after careful development
and consideration.

Although individual elements of PrEP-related care have
already been delivered digitally (e.g. ordering HIV and STI
self-sample kits and accessing HIV results) and some PrEP
services incorporate digital components,15 there is a lack of
evidence on comprehensive, fully digital PrEP services
such as the proposed ePrEP clinic.

Given the novelty and ambition of the ePrEP clinic, we
aimed to understand the prospective acceptability of the
ePrEP clinic from the perspective of PrEP users and health-
care professionals (HCPs), including factors that may affect
the appropriateness of ePrEP and how to support ePrEP
clinic users to engage with the service effectively.

Figure 1. The three stages of the ePrEP clinic.
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Methods

Design

We conducted semi-structured interviews with PrEP users and
focus groups with HCPs involved in PrEP provision because
we wanted to understand acceptability from both perspectives.
We anticipated that a one-to-one setting would be best for the
PrEP users to ensure they felt comfortable sharing their individ-
ual experiences, thoughts and feelings.16,17 We gave the PrEP
users the choice between a telephone or Microsoft Teams inter-
view. We used a focus group design for the HCPs to facilitate
rich discussions between participants, capturing interactions
revealing normative and contradictory views among partici-
pants.18 We conducted the focus groups on Microsoft Teams.

Participants and recruitment

PrEP users. We recruited people who identified as GBMSM,
aged 18 years or older, who had used PrEP in the past 24
months, who had a means of participating in a telephone/
Microsoft Teams interview, and who spoke English proficiently
enough to complete the interview in English. We focused on
GBMSM because the vast majority of PrEP users in Scotland
are GBMSM.19 We aimed to recruit purposively based on age
and ethnicity given the documented digital and health inequal-
ities experienced by older adults and ethnically minoritised
people.20,21 Our target sample size was approximately 12–15.

We recruited two groups of participants: (1) PrEP clinic
attendees from a large urban sexual health service and (2)
members of an online Scottish cohort of GBMSM estab-
lished as part of the Social Media, Men who have sex
with men, Sexual and Holistic Health-Pandemic Study
(SMMASH-Pan).22 We used this approach to increase the
diversity of the sample and transferability of the findings.

For PrEP clinic attendees, a clinician (LH) introduced the
study within PrEP appointments. If the attendee was interested
in the study, LH sent them the participant information sheet
via SMS and arranged a telephone call to discuss the study
further.At that stage, if thePrEPclinic attendeewanted topartici-
pate, LH arranged a time for the interview and passed the parti-
cipant’s contact information securely on to the lead researcher
(RK) who then confirmed the interview arrangements with the
participant. For the online cohort, RK identified and emailedpar-
ticipants who had consented to receiving emails about further
research. The email introduced the study and had the participant
information sheet attached with a link to an online expression of
interest form. Participants provided electronic consentwithin the
expression of interest form for the data provided, whichwe used
to assess eligibility and to facilitate the purposive sampling. RK
then contacted people who completed the expression of interest
form and scheduled interviews as appropriate.

Healthcare professionals. We recruited HCPs who delivered
PrEP care within a large, urban sexual health clinic that

provides PrEP care to half of all PrEP users in Scotland.
We aimed to recruit purposively based on years of experi-
ence in PrEP care/sexual health and job role. Our target
sample size was approximately 10. The clinical lead for
PrEP emailed all staff involved in providing PrEP care,
introducing the study and linking them to the participant
information sheet and online expression of interest form.
Participants provided electronic consent within the expres-
sion of interest form for the data provided, which we used to
assess eligibility and to facilitate the purposive sampling.
The lead researcher (RK) followed up each of the com-
pleted forms and allocated participants to focus groups
based on their availability.

Researchers

This study formed part of RK’s doctoral research (PhD).
Participants were aware of this prior to providing consent.
Participants were also aware that this study formed part of
a larger programme of research developing the ePrEP
clinic. RK had an MSc in Health Psychology, which
included training in qualitative research. RK had no previ-
ous relationship with any of the participants. LH is a speci-
ality registrar doctor in genitourinary medicine and had
existing relationships with the healthcare professionals
who participated in the focus groups as they worked at
the same sexual health service. RK and LH were supervised
closely by CE, JF, JG and JD throughout the study.

Data collection

PrEP users. We created a topic guide based on the structure of
the ePrEP clinic and key considerations. We piloted the topic
guide with a small number of lay GBMSM. The lead researcher
(RK) interviewed participants between 19 May 2021 and 16
December 2021. For participants recruited online, we collected
demographic and contact information via the online expression
of interest form. For participants recruited through the sexual
health service, RK collected demographic information at the
beginning of the interview. The demographic questions
addressed age, ethnicity, gender identity and sexual orientation.

Immediately prior to the interview, RK sought informed
consent from the participant. Due to the government-imposed
restrictions on social mixing resulting from the COVID-19
pandemic and our decision to conduct the interviews online,
written consent was not feasible. Therefore, we opted for an
auditable, verbal consent process wherein RK read each
consent form statement to the participant, who verbally
agreed in place of initialling and signing. This process was
audio-recorded and stored separately from the interview and
all other personal information. RK also completed a paper
consent form on the participant’s behalf. Although we did
not have written consent penned by the participant, we had
two methods of verifying informed consent was provided by
each participant ahead of data collection. The interview then
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commenced and was audio-recorded. RK started by exploring
the participants’ experiences of the existing PrEP care
pathway before explaining how the ePrEP clinic would
work using a diagram and followed a script so that each par-
ticipant had the same understanding of the proposed ePrEP
clinic. RK then invited the participant to share their views
on the ePrEP clinic via open-ended questions based on the
topic guide. After the interview was completed, RK thanked
the participant and provided them with a document signpost-
ing them to sources of support including sexual and mental
health services. Although we did not anticipate that the inter-
views would trigger any negative feelings, we wanted to
ensure participants had clear routes to support. RK also
offered participants a £30 shopping voucher as reimbursement
for their time and contribution. The interviews lasted between
35 minutes and an hour and 15 minute. No one was present in

any of the interviews besides the participant and researcher.
We stored all the data collected in this study in line with the
approved study protocol and General Data Protection
Regulation (GDPR).23

Healthcare professionals. We conducted the focus groups
between 17 August 2021 and 26 November 2021. We col-
lected demographic and contact information via the expression
of interest form. The demographic questions covered job role,
years working in healthcare, sexual health and PrEP care,
respectively, gender identity, sexual orientation and ethnicity.
Two researchers (RK and LH) facilitated each online focus
group. After entering the Microsoft Teams call, RK took
each participant into a ‘breakout room’ to complete the
informed consent process individually. Consent was verbal
and recorded in the same ways as in the PrEP user study.

Table 1. Summary of PrEP users’ demographic information.

Total sample Sexual health service sample Online cohort sample

Age

16–24 4 (26.7%) 2 2

25–34 3 (20.0%) 2 1

35–44 5 (33.3%) 5 0

45–54 1 (6.7%) 0 1

55–64 1 (6.7%) 1 0

65+ 1 (6.7%) 1 0

Ethnicity

White 14 (93.3%) 10 4

Mixed 1 (6.7%) 1 0

Gender identity

Male 13 (86.7%) 9 4

Trans 1 (6.7%) 1 0

Trans man 1 (6.7%) 1 0

Sexual orientation

Gay 13 (86.7%) 10 3

Bisexual 1 (6.7%) 1 0

Queer 1 (6.7%) 0 1

Total 15 11 4
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Once each participant had provided consent, the focus group
began and followed a topic guide. We had piloted the topic
guide with a small number of HCPs. First, the researchers
asked the participants to discuss their experiences of providing
PrEP care during the COVID-19 pandemic. The researchers
then delivered a two to three minute presentation explaining
the ePrEP clinic before exploring participants’ thoughts and
feelings towards the ePrEP clinic. The focus groups each
lasted for two hours. No one was present in any of the focus

groups besides the participants and researchers. We stored
the data collected in this study in line with the approved
study protocol and GDPR.23

Data analysis

We used the framework approach because it provides a clear and
flexible method of organising and analysing qualitative data,
allowing for deductive and inductive coding.24 The lead

Table 2. Summary of healthcare professionals’ demographic information.

Profession N (%)

Doctor 6 (66.7%)

Advanced nurse practitioner (ANP) 3 (33.3%)

Years working in healthcare

Minimum, maximum 2 years–35 years

Mean (SD) 14.4 (10.2) years

Median (IQR) 10 years (7 years, 22 years)

Years working in sexual healthcare

Minimum, maximum 3 months–20 years

Mean (SD) 7.7 (7.6) years

Median (IQR) 5 years (4 months, 15 years)

Years working in PrEP care

Minimum, maximum 1 month–5 years

Mean (SD) 2.7 (2.1) years

Median (IQR) 3 years (2 months, 4 years)

Gender identity N (%)

Female 8 (88.9%)

Male 1 (11.1%)

Sexual orientation N (%)

Heterosexual/straight 6 (66.7%)

Mostly straight 1 (11.1%)

Bisexual 2 (22.2%)

Ethnicity N (%)

White 9 (100%)

Kincaid et al. 5



researcher (RK) created a priori coding frameworks ahead of
data collection (one for the PrEP users and one for the HCPs).
RK based these frameworks on the stages of the proposed
online PrEP pathway. The wider team reviewed these frame-
works before coding commenced. An external company tran-
scribed the interview and focus group audio files verbatim. RK
checked the accuracy of all transcripts, removed any identifiable
information and uploaded them to NVivo version 12 to facilitate

coding. RK performed the initial coding, sections of which were
reviewed by the wider study team. RK adapted the frameworks
during the coding process to add iterative, data-driven codes. RK
synthesised the coded data thematically to form the themes and
subthemes presented in the results section. The wider team
then reviewed these themes and subthemes. Initially, we consid-
ered the PrEP user and HCP data separately and then brought
them together once we had decided on the final themes and

Figure 2. Themes and subthemes relating to ePrEP acceptability, appropriateness and necessary support.
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subthemes. While the researchers guided the PrEP users and
HCPs towards similar areas, the extent to which they explored
different topics varied. When the views of the two groups con-
flicted, we considered both perspectives.

Results

Participant characteristics

PrEP users. Fifteen PrEP users participated in interviews
(11 from the sexual health service and four from the online
cohort). One PrEP user who expressed interest withdrew
from the study. While we were not aiming for saturation,25

we did reach the point at which we did not identify any
entirely new concepts or opinions within the transcripts. We
present the participant characteristics in Table 1. The median
age (IQR) of the sample was 35 (24,42) years. Thirteen parti-
cipants identified as cis-men, and two participants identified as
trans. Most participants identified as gay, and all but one
reported White ethnicity. This is fairly representative of
PrEP users in Scotland and the wider Scottish population.9,26

Healthcare professionals. Nine HCPs participated in three
focus groups (three participants per group): six doctors and
three advanced nurse practitioners (these were specialist
sexual health nurses who delivered PrEP care). Three health-
care professionals who expressed interest withdrew from the
study. We do not present the reasons for withdrawal to
prevent potentially identifying individuals. Similarly, we
have not specified job role further to avoid inadvertently iden-
tifying participants. We summarise participant demographics
in Table 2. The median time participants reported working
in healthcare, sexual health care and PrEP care was 10
years, 7 years and 3 years, respectively. All but one participant
identified as female, all identified as cis-gender, most identi-
fied as heterosexual and all reported White ethnicity.

Themes and subthemes

We identified six themes, which we summarise in Figure 2,
and explore below in detail alongside illustrative quotes
from participants.

General acceptability. Participants considered the accept-
ability of the ePrEP clinic as a whole and each of the
three stages (Figure 1). In general, participants found the
ePrEP clinic to be highly acceptable and reflected on
some anticipated benefits detailed below:

Like I said, it [ePrEP clinic] 100% should happen – it’s a good
option, and that’s the key thing, it’s the option, it’s the choice
and it’s the ability for myself to have the autonomy over my
healthcare to be able to pick and choose the channel that I
would want to use when I would want to use it.

PrEP user (aged 25–34)

Empowerment. PrEP users and HCPs both anticipated that
the ePrEP clinic would empower PrEP users to self-manage
their PrEP care, and its addition to existing care pathways
would provide more choice, autonomy and control:

I think you’re giving the patients control, and giving them
the opportunity to take things into their own hands.
I think, sometimes, with the way that we’re doing things
just now, we maybe ‘mollycoddle’ [treat in an overprotect-
ive way] our patients a wee [little] bit.

Doctor

Convenience. PrEP users thought that the ePrEP clinic would
provide greater convenience than existing care pathways. They
explicitly linked this to a barrier they experienced within existing
care pathways where they found it difficult to schedule appoint-
ments around work commitments, at times where they had suf-
ficient privacy (in the case of telephone appointments):

I think it’s good having it online; especially if you’re really busy.
[If] you know your PrEP review is coming up and you’re liter-
ally struggling to get some time, then at least, you know ‘right,
I can just go online.’ That takes away that added stress.

PrEP user (aged 16–24)

Service capacity. Participants felt that the ePrEP clinic
might also increase capacity within sexual health services
by reducing the number of in-clinic or telephone appoint-
ments needed per PrEP user:

It means that there will be more appointments available. If
people are only going once or twice a year [in person] rather
than every three months, then it will be so much easier to get
an appointment rather than having to wait two weeks to get in.

PrEP user (aged 16–24)

One PrEP user linked this to the idea of ‘NHS [national,
state funded health service] guilt’ – feeling guilty for using
clinic resources, accessing what they considered ‘non-
essential’ care, at a time when there are well-documented
pressures on the NHS.27,28 They anticipated that the
ePrEP clinic would help them overcome these feelings by
reducing the amount of clinic time they were using.

Self-protection. Some PrEP users anticipated that the
ePrEP clinic would help them avoid feelings of embarrass-
ment or anxiety by reducing the frequency at which they
would have to attend the sexual health clinic in person:

I would expect that for [some people], they might not want to
make it public [that they are taking PrEP], so they might feel a
bit anxious about going into [the sexual health clinic], in case

Kincaid et al. 7



somebody might see them. […] I think it would be a lot easier
for a lot of people to have it [their PrEP review] at home.

PrEP user (aged 35–44)

Acceptability of online postal self-sampling. The acceptability
of online postal self-sampling varied between participants.
This was largely due to the need for self-collected blood
samples as detailed below.

Familiarity of swabs and urine samples. PrEP users
found the prospect of performing their own swabs and col-
lecting their urine for STI testing highly acceptable because
they were already familiar with these procedures. There was
a clear distinction between these procedures and the self-
collected blood sample (for HIV, syphilis and other blood
borne virus testing), of which few had any experience:

I’ve been getting tested a good few years now so I’m quite
comfortable with doing the swabs [myself].

PrEP user (aged 35–44)

Aversion to blood. Some PrEP users were apprehensive
about the self-collected blood sample. This was primarily
due to an aversion to blood and concerns about obtaining
a valid sample as that they had no experience of this proced-
ure. While some participants felt they would be able to
collect the blood sample, given the right support, others
felt that it would be an insurmountable barrier:

I just hate the sight of blood. […] Sometimes in the clinic,
I’m fine getting bloods taken and other times you’re
walking out feeling woozy. That’s my biggest hurdle.

PrEP user (aged 35–44)

Acceptability of the online clinical consultation. PrEP users
found the prospect of reporting medical and sexual informa-
tion (i.e. the questions asked in the online clinical consult-
ation) through an online questionnaire acceptable.

Privacy. PrEP users felt that the online consultation
would facilitate a higher level of privacy than they experi-
enced with telephone consultations where some participants
worried about others hearing their conversation. Moreover,
they anticipated that they would feel less embarrassed
answering questions about their sexual behaviour online
compared to talking to a HCP directly:

[The ePrEP clinic] would probably be easier because it is
like talking to a blank screen, which is easier than talking
to some stranger… the blank screen… it won’t judge you.

PrEP user (aged 16–24)

Accuracy and completeness of reported data. Some
HCPs questioned the accuracy of the information that
PrEP users would provide online. They reflected on how
it is often necessary to prompt service users to gain a full,
accurate history. This then led to them expressing concern
about future automated prescribing:

I think you might miss some things […] Sometimes, prompt-
ing some of the questions, and [asking] them in different ways,
can get answers that you maybe wouldn’t get online.

Advanced Nurse Practitioner

Conversely, some PrEP users believed that they would be able
to provide more accurate information online than via telephone
call or in-clinic appointment. This was because they would feel
less embarrassed and would have access to their other medica-
tion so they could simply copy the necessary information
(e.g. name and dosage) rather than relying on their memory.

Security. Overall, PrEP users were not particularly con-
cerned about the security of the information provided in the
online consultation. Most assumed that there would be
rigorous security measures in place if the ePrEP clinic oper-
ated within the NHS. Although, some did cite data breaches
and the sale of health data as potential concerns:

I can see maybe some people would potentially be worried
about privacy online, but it doesn’t bother me… I enter infor-
mation on other sites and I don’t think about it too much.

PrEP user (aged 16–24)

Device preference. Some PrEP users wanted to be able to
complete the online consultation on their smartphone as
they valued convenience. Others wanted to be able to com-
plete the online consultation on their computer because of
the larger screen and less ‘fiddly’ controls:

I think a phone is more convenient, you can do it on the go.
I have it with me nearly all the time, so it’s one of those
things like: ‘oh, I need to [order] my [self-sampling] kit!’
So, I can just do it there and then. Being able to [access
the ePrEP clinic] on a phone would be really important.

PrEP user (aged 16–24)

Acceptability of various methods of PrEP provision. The
researcher (RK) asked PrEP users how they would like to
receive their PrEP medication within the proposed ePrEP
pathway. They discussed three options: home delivery/
posted to an address of choice, collection at a local commu-
nity pharmacy and collection at the sexual health clinic.
Participants suggested these options in the first few inter-
views. Accordingly, in subsequent interviews, the
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researcher gave participants time to suggest their own ideas
and then offered these as potential options as prompts.

Home delivery. The acceptability of receiving PrEP
medication by post varied. Some PrEP users found this
highly acceptable, noting its convenience, while others
were concerned that a member of their household or neigh-
bour may question or intercept their delivery. PrEP users
also reflected on the perceived unreliability of the postal
service:

I was a wee [little] bit concerned, because I don’t really
know my neighbours that well, that the PrEP was going
to end up with my next-door neighbour, and I was going
to have to go and try and retrieve it, or ask my neighbour
for my parcel. I don’t really want my neighbours
knowing my personal activities and making assumptions.

PrEP user (aged 35–44)

Pharmacy collection. Community pharmacy collection
was highly acceptable to many participants. In particular,
participants felt that pharmacies were convenient because
they were generally closer to them than the sexual health
clinic. Participants also viewed pharmacies as discreet –
nobody, aside from the pharmacy staff, would know why
they were there. One participant also talked about how col-
lecting their PrEP from a pharmacy would help ‘normalise’
PrEP, taking it out of the sexual health clinic setting and
making it more similar to other medications:

Pharmacies could be good because you can select the phar-
macy that is open at the times that suit you and that is close
by. It’s not like going to the clinic [which involves] driving.

PrEP user (aged 25–34)

In-clinic collection. Some participants discussed in-clinic
collection; however, they provided little detail other than
being open to it as an option. The preference for home
delivery and pharmacy collection appeared stronger.

Factors affecting the appropriateness of ePrEP for individuals.
PrEP users and HCPs identified many of the same factors
that would make the ePrEP clinic more or less appropriate
for individual PrEP users. However, HCPs focused on this
area in more depth and identified additional factors relating
to initiation, adherence and service engagement, while PrEP
users focused on factors such as the individual’s digital lit-
eracy and health.

Established PrEP users. There was a consensus among
the HCPs that people should continue to have an initial
in-clinic or telephone consultation before prescribing
PrEP for the first time:

I’d say, somebody that’s been on PrEP at least, kind of a
year, or something, so they’re kind of fairly well established
and, I’m assuming, someone without other risk factors.

Advanced Nurse Practitioner

PrEP medication adherence. HCPs emphasised the import-
ance of being confident that the PrEP user is able to take their
PrEP appropriately, displaying good adherence, before offer-
ing them access to the ePrEP clinic. For context, the protective
effect of PrEP relies on adherence to specific dosing regi-
mens.29 Inconsistently taking PrEP may lead to HIV acquisi-
tion with the risk of drug-resistant HIV developing.29

Medically significant conditions. PrEP users and HCPs
both suggested that the ePrEP clinic might not be appropriate
for people who require enhanced renal function monitoring or
who have a medically significant comorbidity. First-line PrEP
is currently composed of two drugs, tenofovir disoproxil and
emtricitabine. Tenofovir can cause renal toxicity in a small
minority of people, which means that taking PrEP is more
complex for those with pre-existing renal conditions or
those who have risk factors for renal problems:2

Obviously, it’s a new system, it’s for people that probably
don’t have underlying health conditions, obviously not
taking [many other] medications, not seeing much change
in their medication.

PrEP user (aged 35–44)

Digital determinants of health. PrEP users and HCPs also
discussed digital determinants of health – i.e. reliable access
to the necessary technology and sufficient digital and/or
health literacy to navigate the system. They acknowledged
the relative complexity of the ePrEP pathway and anticipated
that users would have to have a high level of digital/health lit-
eracy to use the ePrEP clinic effectively. Participants also dis-
cussed the need to have access to the required technology
more generally as a factor that would limit some users’
ability to access the ePrEP clinic:

Obviously, there are some people who are simply not going
to be able to engage with any level of technology. […]
There is a presumption that you’re going to have an
iPhone or equivalent, and that surely can’t be the case for
everyone.

PrEP User (aged 55–64)

Younger participants felt that the ePrEP clinic might not be
suitable for older PrEP users who they anticipated would
have an insufficient level of digital/health literacy. However,
older participants did not share this view and felt they
would be able to navigate the ePrEP clinic successfully.
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Appointment attendance. HCPs suggested that the
ePrEP clinic would not be appropriate for people who did
not attend their regular PrEP appointments, or who attended
inconsistently, because they were concerned that these
PrEP users would not fully engage with the ePrEP clinic.
They reflected on their experience of the telephone-based
service where some PrEP users did not engage optimally,
appeared distracted, engaged in other activities such as
driving during their consultation, or were in ‘inappropriate’
places to receive the phone call (e.g. on a bus):

You would need to filter out the [PrEP users] that you think
aren’t going to engage with it [the ePrEP clinic]. Anyone
that’s not really engaging that well with the current PrEP
system is probably not going to engage with that system either.

Advanced Nurse Practitioner

This contrasted with PrEP users who felt that the ePrEP
clinic would overcome some of the barriers that may affect
attendance such as difficulty scheduling appointments at a
time where there was sufficient privacy.

Importance of gatekeeping access. As mentioned
throughout this section, the HCPs felt that there should be a
level of gatekeeping access to the ePrEP clinic to ensure that
only PrEP users for whom it is appropriate can access the
ePrEP clinic, minimising the risk of inappropriate use:

I wonder if it could be something that a clinician would
have to opt you in for. So, somebody would have to have
their usual telephone appointment, […] making sure there
aren’t any big risks, then being able to say ‘we feel that
you’re somebody who would be able to self-manage your
PrEP some of the time’ […] as opposed to, it’s this big
button on the website that anyone can click.

Doctor

How to support ePrEP clinic use. Participants suggested a
number of ways to support ePrEP users. This theme
relates to specific support features as well as the importance
of clear, integrated care pathways.

Guided practice/demonstration of blood sample. As
mentioned above, PrEP users’ level of comfort with the self-
collected blood samples varied with some stating that it
would be a considerable barrier for them due to an aversion
to blood or low self-efficacy in collecting a valid sample.
HCPs supported this as they recognised that a proportion of
their service users would not be able to obtain a blood
sample themselves. While this appears an insurmountable
barrier for some, others suggested that having the procedure
demonstrated to them, or being able to practise the procedure
under the supervision of a HCP, would improve their confi-
dence in obtaining this sample themselves:

Maybe run through it [the self-collected blood sample proced-
ure] and give [the PrEP user] a show of how you do it. […] I
think it would actually completely make it [my anxiety about
doing the procedure] go away because if you have seen it
being done, then you’re just like ‘oh I know it is possible’.

PrEP user (aged 16–24)

Information and instructions. Some PrEP users highlighted
the importance of having clear instructions on how to com-
plete the different stages of the ePrEP clinic. One participant
highlighted the complexity of the procedures, and others
reflected on their experiences of services that had clear instruc-
tions (e.g. SH24 online postal self-sampling – a national self-
sampling service for HIV and STIs) and services where they
perceived the instructions to be insufficient (e.g. COVID-19
lateral flow and PCR tests). What seemed particularly import-
ant for participants was having instructions available in a
variety of media, i.e. written, diagrams and videos.

SMS reminders. PrEP users found the SMS sent by
their sexual health service reminding them that they were
due a PrEP review appointment useful, stating that it
helped them maintain their three-monthly review schedule.
They stated that the ePrEP clinic should incorporate these:

I think it would be important to have the [SMS] reminders,
like before, and maybe give [a reminder] within like a week
[…] to make sure you’re going to complete it and you just
don’t leave it.

PrEP user (aged 25–34)

Helpline. PrEP users also expressed interest in a helpline that
they could phone if they had any queries about how to com-
plete the stages of the ePrEP clinic and felt that this might
help mitigate the expectation that there would be fewer oppor-
tunities to ask questions within the online pathway. They also
viewed this helpline as a way to transition to in-clinic care.
Participants acknowledged that the helpline could not be avail-
able at all times. HCPs highlighted that there would need to be
a designated member of staff for the ePrEP clinic whose duties
may include reviewing flagged online consultation responses
and operating the helpline:

Maybe just have a helpline number that they can call just to
give them a bit more advice if they get a bit lost […]
Sometimes I think it is helpful to talk to someone to try
to explain what is going on rather than trying to fill out a
box […] you get instant answers as well.

PrEP user (aged 16–24)

Importance of in-person care. HCPs and PrEP users both
emphasised the importance of ensuring that PrEP users who
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chose to use the ePrEP clinic still had access to in-person/
clinic and telephone-based care if they wanted or needed
it. The PrEP users suggested instances where they would
prefer to speak to a HCP in person or have their samples
taken in the clinic if they were having difficulty obtaining
a sufficient blood sample:

The option to come into the clinic, have [your PrEP review]
done in the clinic because you wanted to have a chat with
the doctor or nurse would also need to be there when you
were notified that your three-monthly was coming up.
You could say ‘could I please have a face-to-face in the
clinic this time’?

PrEP user (aged 65–74)

Importance of integrating ePrEP within existing services.
HCPs and PrEP users emphasised the importance of ensuring
that the process of transitioning between care modalities is
streamlined and that the ePrEP clinic is integrated with exist-
ing care pathways. PrEP users reflected on instances of frag-
mented and repetitive care from their past, which negatively
affected their care experience, and stated that they expected
the information provided in the online PrEP consultation to
be visible to HCPs during in-clinic appointments. HCPs high-
lighted the importance of having the information collected in
the online consultation and the results of the online postal self-
sampling readily available within the national patient record
system so they can make informed decisions about users’ care:

I think it would be really, really difficult if you had to look at
what they’d put online separately to their clinical notes […] I
think that would be a bit of a nightmare, and there would be
a lot of room for error or confusion about what was going on.
Plus, some patients appear sort of in-between [the three-monthly
PrEP appointments]. So, a lot of people, you’ll find, they got
seen the week before by a separate clinician but they’ve still
got a PrEP review but you don’t need to do any tests,
because somebody did them the week before in the clinic.

Doctor

Discussion

Main findings

Overall, PrEP users and HCPs viewed the ePrEP clinic as a
welcome addition to existing care pathways and anticipated
that it would directly address existing challenges such as
difficulty scheduling appointments around other commit-
ments and limited clinic capacity. PrEP users and HCPs
both acknowledged that the ePrEP clinic would not be
appropriate for, or preferred by, every PrEP user. Instead,
it would be the right choice for some people some of the

time. The need to maintain access to in-clinic care was
clear, as was the ability for users to be able to choose
between online and in-clinic care, as required. Both participant
groups called for integration between ePrEP and in-clinic ser-
vices to ensure HCPs have all the information necessary to
provide appropriate care and to support PrEP users to make
informed decisions, irrespective of whether users access ser-
vices online or in clinic. PrEP users recommended various
ways to support them when using the ePrEP clinic, such as
SMS reminders to prompt them to schedule a PrEP review
appointment. HCPs felt that the ePrEP clinic would be best
suited to PrEP users who had already started PrEP following
an in-clinic or telephone consultation, demonstrated good
PrEP adherence, diligently attended their in-person appoint-
ments, have no medically significant comorbidities and have
an adequate level of digital health literacy.

PrEP users and HCPs felt that the self-collect blood
samples would be an important barrier. However, the right
support could mitigate this issue to an extent. HCPs were con-
cerned about the accuracy of the information users would
provide in the online consultation, as this would inform pre-
scribing decisions. However, PrEP users anticipated that the
information they would provide in the online consultation
might be more accurate, partly because they would feel less
embarrassed inputting sexual and medical information into
an online questionnaire compared to telling a HCP directly.

Findings applied to the wider context and literature

To our knowledge, this is the first study to explore the accept-
ability of a comprehensive online care pathway consisting of
online postal self-sampling for HIV and STIs, an online clin-
ical consultation and remote PrEP medication provision.
Despite some concerns, HCPs welcomed the ePrEP clinic,
which is encouraging given the importance of having HCPs
(and health services) who are open to change for the successful
implementation of new interventions/care pathways.30 Our
findings relating to the importance of choice and offering
care through multiple modalities echo calls for differentiated
care for HIV prevention.7

PrEP users reported varying levels of blood aversion and
perceived ability to obtain a valid blood sample. Difficulties
in obtaining valid self-collected blood samples with finger-
prick sampling is a well-recognised issue within online
postal self-sampling,12 demonstrated by relatively low
return rates of valid blood samples.31 This could limit the
utility of the ePrEP clinic given that regular HIV testing
is essential for safe PrEP provision. However, PrEP users
provided valuable recommendations on how this barrier
could be mitigated, such as by providing opportunities to
practise blood self-sampling under the supervision of a
HCP, which would likely be feasible as part of a PrEP ini-
tiation consultation. As recommended by participants in
this study, other studies have incorporated short videos of
self-sampling techniques and tips, which the ePrEP clinic
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could incorporate.32–34 Moreover, the WHO and British
Association for Sexual Health and HIV recommend the
inclusion of informational videos to support self-
sampling.35,36 Newer, patient-centric self-sampling tech-
nologies may increase acceptability of blood self-sampling
(e.g. Tasso).37,38 It is also possible that, because further
PrEP prescriptions will be contingent on a negative HIV
test result, users might be more motivated to complete
and return their self-sampling kits than in other instances.

Evidence suggests that SMS reminders, which PrEP
users anticipate would help them keep track of PrEP
reviews, are acceptable and cost-effective in other set-
tings.39–41 PrEP users also highlighted the importance of
clear instructions for all stages of the online pathway, in
line with other studies and national guidance regarding
online postal self-sampling for HIV and STIs.33,35

PrEP users and HCPs agreed that the ePrEP clinic would
require a relatively high level of digital and health literacy to
use effectively and that this would be a barrier to some
PrEP users engaging with the ePrEP clinic. Certainly,
having the requisite skills and knowledge is essential for
users to navigate online health services effectively.42 While
some participants assumed that older PrEP users would have
lower digital health literacy, and therefore find the ePrEP
clinic challenging, older PrEP users in this study did not
share this view, which is consistent with evidence suggesting
the digital health literacy of older and younger adults is com-
parable.43 Importantly, PrEP users did suggest ways that we
can support them to develop the skills necessary to complete
the ePrEP clinic (i.e. instructions, helpline and demonstration),
which could mitigate this barrier to an extent.

PrEP users and HCPs disagreed on using previous PrEP
review attendance as a measure of ePrEP suitability.
Importantly, PrEP users anticipated that the ePrEP clinic
would help them overcome some of the barriers to in-clinic
and telephone-based care, such as difficulty scheduling
appointments around work commitments, which could lead
to them having insufficient PrEP for their needs (‘running
out of PrEP’). The flexibility of the ePrEP clinic could help
improve adherence by ensuring that users maintain a sufficient
supply of PrEP. This is important because some PrEP users
have acquired HIV because of insufficient adherence.44

There were also divergent views between PrEP users and
HCP regarding the anticipated accuracy of the online consult-
ation. Our findings are consistent with research on computer-
assisted self-interviewing (CASI), wherein participants report
their sexual behaviour via an electronic questionnaire, as is
used in the National Survey of Sexual Attitudes and
Lifestyles (Natsal).45 Within the context of the third iteration
of Natsal, non-response to sexual behaviour questions via
CASI was low (<5% for each question).46 In addition, within
an evaluation of CASI in routine sexual health practice in
Australia, around half of the service users preferred CASI,
while around a fifth preferred a clinician to ask the questions.47

Most service users stated that they had answered all of the

questions accurately using CASI.47 Moreover, most HCPs
were satisfied with CASI, but some perceived in-person consul-
tations to be more accurate when identifying some STI risk
factors.47

Implications for practice and future research

Our findings suggest that the ePrEP clinic will be an appealing
addition to existing PrEP care options, alongside in-clinic pro-
vision. However, there is a clear need for integration with
in-person care to allow for streamlined transitions between
in-clinic and online care pathways and collation of user data
so it is all readily available to HCPs. Support for users is essen-
tial, and we have provided recommendations on what this may
involve.While there are opportunities to help users develop the
necessary skills, there will likely be insurmountable barriers for
some PrEP users (e.g. blood aversion). Therefore, we must
continue to explore different ways of providing access to
PrEP, sensitive to the needs of key populations.

Similarly, we decided to recruit GBMSM because we
wanted to explore acceptability among existing PrEP
users in the first instance, and PrEP uptake in Scotland
was low among other key populations. It is important to
note that we do not intend the ePrEP clinic to be solely
for GBMSM, nor is the current pathway necessarily tailored
to GBMSM exclusively; however, in the interest of creating
the first iteration of the service that works for as wide a
cohort of existing users as possible, we decided to take
this approach. In the future, it is essential that we explore
the acceptability of the ePrEP clinic among other key popu-
lations as part of wider efforts to expand PrEP access.

HCPs should not base decisions around ePrEP suitability
solely on the diligence of PrEP users’ clinic attendance
because, paradoxically, this could exclude the people most
likely to gain from a more flexible, self-directed PrEP care
pathway. Given that the ePrEP clinic could alleviate some
of the barriers to attending in-clinic or completing telephone
consultations, HCPs would need to have a detailed discussion
with individual PrEP users to decide if online care is appropri-
ate. Having sufficient digital health literacy will be an import-
ant factor when assessing the suitability of the ePrEP clinic for
individual PrEP users; however, we need to consider how to
assess this within the confines of a relatively short clinic
appointment. In addition, the potential for the ePrEP clinic
to overcome certain barriers to accessing PrEP could make
PrEP more appealing to people who could benefit but find
the current model inaccessible. However, healthcare profes-
sionals in this study felt that it was important to initiate
PrEP through direct contact with a healthcare professional
so that a holistic assessment of a potential PrEP user’s needs
can be made and wider health interventions offered, such as
vaccination, before transitioning to online care. This has prac-
tical advantages as current UK national guidance recommends
assessment of renal function prior to commencing PrEP,
which is currently largely only available on venepuncture

12 DIGITAL HEALTH



blood specimens. Further research is needed to understand
what role the ePrEP clinic could play in widening PrEP access.

Considering similar technologies (e.g. CASI) and PrEP
users’ views in this study, the online clinical consultation
component of the ePrEP clinic could collect information
that is more accurate in some cases, especially if the
user feels embarrassed or lacks privacy when receiving a
telephone consultation. Further research to assess how
the information collected in the online clinical consult-
ation compares to the information reported to HCPs is
required.

Although explored in the context of oral PrEP, the ePrEP
clinic could play a role in supporting the use of long-acting,
injectable PrEP.48 In particular, the ePrEP clinic could facili-
tate remote monitoring for sexually transmitted infections
and assessing the need for any clinical input, especially in con-
junction with de-centralised, community-based provision, self-
administered injectable PrEP. Further research is required to
understand the role the ePrEP clinic could play in long-acting
PrEP provision.

If we consider other conditions that require long-termmon-
itoring, the acceptability of the ePrEP clinic among PrEP users
and HCPs suggests that similar pathways (i.e. remote self-
sampling, online self-report assessment and subsequent provi-
sion of medication/clinical input as required) could be appeal-
ing in other settings and warrant further research.

Strengths and limitations

This study provides important insights into the acceptability of
an ambitious, comprehensive online PrEP care pathway from
the perspective of PrEP users and HCPs, laying important
groundwork for the further development of the ePrEP clinic.
The transferability of the findings is limited due to our rela-
tively small sample sizes, we recruited most participants
from a single site, we collected the data entirely online, and
we focused exclusively on GBMSM. We were unsuccessful
in recruiting purposively based on ethnicity (although our
sample does reflect Scottish PrEP users in this respect);
however, we did recruit across a range of ages (PrEP users)
and years of professional experience (HCPs). Lastly, the
focus of the study likely attracted participants who would
have a favourable attitude towards digital healthcare and
could underrepresent people with lower digital health literacy
and/or a preference for in-person care.

Conclusions
The ePrEP clinic could play an important role in the Scottish
government’s HIV transmission elimination strategy49 and
aligns with WHO and Scottish strategies for self-managed
and digital healthcare50–52 and WHO recommendations for
more differentiated models of PrEP provision.7 Our findings
provide clear justification to develop the ePrEP clinic further

and crucial insights to help optimise its development and
implementation.
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