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Abstract

Low vaginal self-sampling has been pioneered as an important development to improve
uptake of cervical screening globally. Limited research is available in specific patient groups
in the UK exploring views around self-sampling to detect high-risk human papillomavirus
(hrHPV) DNA. Therefore, we explored patient views to support development of a novel
point-of-care self-sampling cervical cancer screening device, by undertaking a cross-sec-
tional semi-structured questionnaire survey to explore preferences, acceptability, barriers
and facilitators around self-sampling. Patients attending a colposcopy clinic, 25-64 years
old, were invited to participate after having carried out a low vaginal self-sample using a reg-
ular flocked swab. Participants self-completed an anonymous 12-point questionnaire.
Quantitative data were analysed in MS Excel and Graphpad Prism, and qualitative data with
Nvivo. We recruited 274 patients with a questionnaire response rate of 76%. Acceptability of
self-sampling was high (95%, n = 187/197; Cronbachs-a = 0.778). Participants were asked
their choice of future screening method: a) low vaginal self-sampling, b) healthcare profes-
sional collected vaginal swab, c) cervical brush sample with healthcare professional specu-
lum examination, or d) no preference. Preferences were: a) 37% (n =74/198), b) 19% (n =
37/198); c) 9% (n = 17/198), and d) 35% (n = 70/198), showing no single option as a strong
preference. Key motivators were: Test simplicity (90%, n = 170/190), speed (81%, n = 153/
190) and less pain (65%, n = 123/190). Barriers included lack of confidence taking the sam-
ple (53%, n = 10/19), resulting in preference for a healthcare professional sample (47%, n =
9/19). Whilst self-sampling showed high acceptability, lack of strong preference for screen-
ing method may reflect that respondents attending colposcopy are already engaged with
screening and have differing perception of cervical cancer risk. This group appear less likely
to ‘switch’ to self-sampling, and it may be better targeted within primary and community
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care, focusing on under-screened populations. Any shift in this paradigm in the UK requires
comprehensive education and support for patients and providers.

Introduction

Cervical cancer is the fourth most common cancer in women globally [1]. The majority
(99.8%) of cases are caused by persistent high-risk human papillomavirus (hrHPV) infection
and are preventable through a combination of HPV vaccination and screening for hrHPV.
The World Health Organization (WHO) has called on global stakeholders to work towards
cervical cancer elimination worldwide by ensuring 90% of female adolescents are vaccinated,
70% of eligible women are screened with a high-performance HPV test at least twice in a life-
time and ensuring 90% of women who are screened positive receive appropriate follow-up and
treatment by 2030 [2]. Limited access to screening, barriers to treatment, and lack of access to
HPV vaccination in developing countries [2] are amongst the vital issues that need to be tack-
led to achieve the WHO’s ambition on cervical cancer elimination.

Cervical screening coverage in the United Kingdom continues to decline, with only 68.7%
of eligible women screened in 2022-23 (down by 1.2% from the previous year) [3]. This figure
was further impacted by the COVID-19 pandemic, which saw screening invitations briefly sus-
pended, and primary care providers given the option to postpone invitations, if needed, for up
to 6 months [4]. Along with this, the National Health Service (NHS)-and in particular primary
care providers-are facing a crisis, with mounting pressures from long waiting times, staff
shortages, and the need to implement catch-up screening. As a result, many women are facing
difficulties and delays accessing appointments for cervical screening [5].

Low awareness and understanding of screening are also factors in the declining screening
rates, with 1 in 5 women in the UK unaware that cervical screening does not detect ovarian
cancer [6, 7]. Inequalities in access to screening remain a challenge, with 63% of physically dis-
abled women reporting being unable to attend screening [8], and 80% of women in full-time
employment unable to find a convenient appointment [7]. Furthermore, women in areas with
higher levels of deprivation [9], and survivors of sexual violence [10] are also less likely to
attend screening. A 2023 report by Jo’s Cervical Cancer Trust, which surveyed 848 individuals
working within cervical cancer and prevention in the UK [7] further highlighted these chal-
lenges, and found that the main barriers to screening were: Anxieties among the eligible popu-
lation (66%), workforce pressures in primary care (63%), low levels of understanding among
the public (62%), inaccessibility for some of the eligible population (48%) and lack of digitalisa-
tion (32%).

In response to the call for solutions to improve access, steps are being taken towards inno-
vative alternative methods of screening, including low vaginal self-sampling for hrHPV. This
advance could represent an important landmark in the UK screening programme’s evolution,
having transitioned from liquid-based cytology to hrHPV nucleic acid amplification tests
(NAATS) primary screening in 2019. Low vaginal self-sampling for hrHPV DNA testing for
cervical cancer screening has already been implemented nationally in a number of countries
worldwide including the Netherlands [11], Malaysia [12] and Australia [13]. Self-sampling
approaches have the aim of tackling well documented common barriers to screening such as
embarrassment, pain, fear and preference for a female healthcare practitioner [14].

In a meta-analysis from 2018, self-sampling for hrHPV using PCR-based assays was found
to be as accurate as healthcare professional acquired samples in detecting cervical
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intraepithelial neoplasia grade 2 or worse (CIN2+) [15]. There have been concerns about
reduced ‘real-world’ detection of CIN2+, compared to the meta-analysis, particularly in
‘switchers’ who currently regularly attend healthcare professional-based screening and may
‘switch’ to self-sampling. These ‘switchers’ will only be managed according to their hrHPV sta-
tus, whereas in primary care they would have the additional information of the cytology result
from the healthcare professional acquired cervical brush sample. The reasons for this are not
yet fully understood, but it is hypothesized that regular screeners may have more recently
acquired hrHPV infections and possibly lower viral load on screening. Another concern is a
subsequent lack of adherence to the follow-up cytology sample that would require a healthcare
professional-taken sample [16].

The United Kingdom Health Security Agency (UKHSA) is considering offering a choice of
self-sampling or healthcare professional acquired sampling to all eligible individuals at the
point of invitation [17]. It is important therefore, that evidence is gathered from multiple dif-
ferent populations, on the acceptability and preference for self-sampling in the UK. We there-
fore aimed to seek the views, acceptability and preferences of a group of women attending a
colposcopy clinic at a teaching hospital in south west London that serves an ethnically diverse
population (London boroughs of Merton—59% non-white British, and Wandsworth—52%
non-white British ethnicity, according to 2021 UK Census data [18]). Participants were attend-
ees at both screening and follow up colposcopy and therefore in the ‘switchers’” group of
interest.

Methods
Design

This cross-sectional survey was designed along-side an on-going study to develop and evaluate
a novel point-of-care cervical cancer screening device, to specifically look at acceptability of a
self-sampling option for hrHPV detection. Participants who consented to participate in the
study on attending their colposcopy appointment at St. George’s University Hospitals NHS
Foundation Trust, London were asked to complete a semi-structured, anonymous, self-com-
pleted questionnaire. Participant enrolment took place prospectively between 13 July 2022
and 19™ January 2023.

Ethics statement

Ethical approval for participation was provided by the Institutional Review Board as part of
the “Development of a prototype device for cervical cancer screening” study, sponsored by St
George’s University of London (Integrated Research Application System project ID: 235626;
Southwest—Cornwall & Plymouth Research Ethics Committee reference: 18/SW/0244.) All
participants were adults and gave written informed consent to be part of the wider study and
questionnaire survey.

Participants undertook a low vaginal self-sample using a Copan FLOQSwab 552¢ regular
flocked swab, followed by a healthcare professional acquired low vaginal swab and an endocer-
vical swab, before proceeding with their routine colposcopy appointment. Participants were a
mix of new and follow-up patients, and therefore included both hrHPV positive and negative
women. All participants were asked to complete the questionnaire after their appointment. In
order to maintain anonymity, personal details and demographics were not recorded on the
questionnaire. The questionnaire was estimated to take 10 minutes to self-complete, it was
semi-structured and can be reviewed in full in S1 Questionnaire. The data was entered into
RedCap for ease of analysis and quantitative data were analysed in MS Excel and Graphpad
Prism and checked by two members of the study group, whilst qualitative data were analysed
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with thematic analysis using Nvivo. For quantitative data, an internal reliability analysis was
performed for consistency using a Cronbach-o. coefficient.

Participants

All attendees at the colposcopy clinic who were eligible at screening and consented to partici-
pate in the self-sampling study, between 25-64 years of age, were approached. Exclusion crite-
ria were as follows: a history of cervical cancer; hysterectomy; pregnancy or post-partum less
than 4 months; menstruation on the day of clinic; or use of douche/contraceptive cream or
NuvaRing (etonogestrel/ethinyl estradiol vaginal ring)/HRT cream/vaginal pessary for pro-
lapse/Replens (non-hormonal vaginal moisturiser)/thrush cream; severe illness warranting
urgent care. On arrival at the clinic, patients were invited to participate in the study, given a
patient information sheet (PIS) and allocated time to read and understand the PIS. A member
of the study team then approached patients to ask if they had any further questions and if they
were willing to participate, written informed consent was taken. Participation in the study had
no impact on their clinical care, and they could opt out of the study at any time until they had
handed in the questionnaire to the study team.

Validation

The questionnaire used in this study was adapted from a previously validated questionnaire
[19, 20] that had been used widely in Malaysia [12] to assess acceptability of low vaginal self-
sampling for HPV testing in their local population [21, 22]. To ensure the questionnaire was
suited to a UK clinical setting, we sought input from the public and patient involvement and
engagement (PPIE) group at St George’s University of London and consulted a group of
healthcare professionals including clinical nurse specialists and gynaecology doctors. In
response to feedback from members of the public with regards to patient understanding, we
re-worded some of the questionnaire items for clarity, to make it more relevant to the UK pop-
ulation, and also added a free text section at the end to allow for additional comments that par-
ticipants felt were pertinent. Unlike the Malaysian studies we did not take any pre-sampling
demographics and the questionnaire was only performed following the self-sampling, as
opposed to before and after, and our study population were specifically attending a colposcopy
clinic for themselves, as opposed to a more opportunistic screening approach in the Malaysian
study.

Measures

The primary outcome was to assess acceptability of low vaginal self-sampling and future
screening preference. Secondary outcomes were to assess the participant’s experience of low
vaginal self-sampling and the reasons for intention to utilise or decline options for low vaginal
self-sampling in the future.

The questionnaire consisted of 12 questions (S1 Questionnaire), 7 of which used a 5-point
Likert scale, one of which was to assess ease of understanding of the patient information sheet
for the concurrent novel point-of-care device cervical cancer screening study. The other six
questions were aimed indices of the patient experience of taking a low vaginal self-sample
using a swab, with a score of 1 being the most negative response, and 5 the most positive. A
score of 4 or more was considered as a positive response, implying acceptability of self-sam-
pling. Participants were then asked about their most preferred method of cervical screening
(from the following options: a) low vaginal self-sampling, b) a healthcare professional collected
vaginal swab, c) a cervical brush sample or ‘pap smear’ with healthcare professional speculum
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examination, or d) no preference.), and if they would be willing to perform a low vaginal self-
sample again as part of future screening and follow up.

There was also a question on feedback for the participant information sheet for the cervical
cancer screening study within which the questionnaire was embedded, and a final question
with an open text box for any other feedback that the respondents felt to be relevant.

Inclusivity in global research

Additional information regarding the ethical, cultural, and scientific considerations specific to
inclusivity in global research is included in the Supporting Information (S1 Checklist).

Results

A total of 274 women were initially recruited for the hrHPV POC validation study within
which this questionnaire was embedded, of which two withdrew prior to collecting samples
and were not therefore invited to complete the questionnaire (Fig 1). The final number of
women who completed the questionnaire was 207, a response rate of 76% (207/272). All
responses were included in analysis, including those with incompletely filled questionnaires.

Future screening preference (primary outcome)

Two hundred and seven questionnaires were returned, of which 197 participants (95%) pro-
vided a response to the question “Would you be willing to do the HPV self-sampling test
again”, with the majority (95%, n = 187) reporting that they were willing to repeat low vaginal
self-sampling in the future.

Having taken their own self-swab for the cervical cancer screening study, women selected
their most preferred screening method from 4 choices: self low vaginal swab, healthcare pro-
fessional -collected low vaginal swab, ‘pap smear’ with healthcare professional performing
speculum, or no preference. A total of 198 women responded to this question, with 74 (37%)
preferring low vaginal self-sampling, 70 (35%) reporting no preference, 37 (19%) preferring a

Patient withdrawal (n= 2)

m Recruited to study
(n=274)

Allocation
Self-samples collected

(n=272)

Patient declined questionnaire
Follow-up *’ (n= 65)

Questionnaires returned
(n=207) (76%)

Incomplete Complete
n= 12 (6%) n= 195 (94%)

Fig 1. Consort diagram for questionnaire response rate.

https://doi.org/10.1371/journal.pgph.0003186.g001
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Table 1. Preferred method of cervical screening, after having attempted a low vaginal self-sample.

Which method do you prefer the MOST for cervical screening? n (total = 198) %

Self-sampling vaginal swab for HPV testing 74 37%
Healthcare professional—collected vaginal swab for HPV testing 37 19%
Pap smear—healthcare professional conducting a speculum examination 17 9%
No preference 70 35%

https://doi.org/10.1371/journal.pgph.0003186.t001

healthcare professional-collected low vaginal swab and 17 (9%) preferring the traditional spec-
ulum examination healthcare professional-collected sample (Table 1).

Reasons for screening preference

A multiple-choice question (‘select all that apply’) was asked after the preferred choice of
screening, to ascertain motivators and barriers. The main reasons that motivated participants
to perform low vaginal self-sampling again in the future were test simplicity (n = 170/190;
90%), speed (n = 153/190; 81%) and that the test was not painful (n = 123/190; 65%); whilst the
main barriers were lack of confidence in taking the sample correctly (n = 10/19; 53%) and
therefore preferring a clinician to take the sample (n = 9/19; 47%) (Table 2).

The free text response box was analysed for any other factors highlighted that were not
included in the main questionnaire. Whilst these responses were predominantly messages of
encouragement and praise for the research itself, a small number of additional factors were
highlighted; need for more information on accuracy of the result from a self-sample (n = 7/196
[3%]), and access to screening appointments for healthcare professional taken samples was
also noted as a barrier (n = 2/196; 1%).

Patient acceptability of self-sampling

The first 6 questions of the questionnaire looked at the various elements of women’s experi-
ence in taking a low vaginal self-sample, and all six questions were answered by 100% of
respondents. An internal reliability analysis was performed which showed good consistency,
with a Cronbach-o coefficient of 0.778. Table 3 shows the 1-5 Likert-scale rating responses,
and Fig 2 shows a visual representation of these data.

Table 2. Motivators and barriers to screening preference.

Motivators to hrHPV self-sampling n % of respondents (n = 190)
Simple 170 90%
Quick 153 81%
Not painful 123 65%
Confident taking accurately 80 42%
More comfortable 63 33%
Less embarrassed 58 31%
Barriers to hrHPV self-sampling n % of respondents (n = 19)
Not confident taking accurately 10 53%
Prefer clinician to take 9 47%
Not easy 1 5%
Afraid will hurt self 1 5%
Not comfortable 1 5%
Painful 0 0%

https://doi.org/10.1371/journal.pgph.0003186.t002
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Table 3. Likert-scale responses of patient experience of self-sampling.

Overall experience Ease Convenience Embarrassment Discomfort/pain Confidence
V Positive (5) 136 163 182 172 139 52
Positive (4) 57 37 21 27 45 115
Neutral (3) 14 6 4 5 12 34
Negative (2) 0 1 0 3 11 5
V Negative (1) 0 0 0 0 0 1

https://doi.org/10.1371/journal.pgph.0003186.t003

CONFIDENCE

DISCOMFORT/PAIN

EMBARRASSMENT

Women reported their overall experience of self-sampling was positive 93% of the time,
and none reported a score of 2 or less. Both ease (97%) and convenience (98%) of self-sampling

were also highly rated.

Embarrassment, and pain or discomfort, are known to be common barriers to traditional
healthcare professional acquired samples [14], and the majority of women reported that self-
sampling was not embarrassing (96%) or painful (89%).

Another common concern, confidence in ability to take a self-sample correctly [14], had
the widest spread of responses, and the highest number of ‘neutral’ responses (16%), but 81%
still scored their confidence as positive. Overall, most (92%) women scored the six indices of
acceptability of self-sampling with positive answers i.e. 4 or more, indicating a high level of
acceptability of this method of screening.

Understanding of the patient information sheet

A single 5-point Likert scale question about participant understanding of the cervical cancer
screening study was included at the end of the questionnaire, which showed excellent under-

standing of the information with 93% (182/195) rating it 4 or greater.

B VERY POSITIVE

@ POSITIVE

Percentage

0 NEUTRAL

[ NEGATIVE

Fig 2. 100% Stacked bar charts for Likert-scale responses of patient experience of self-sampling.

I VERY NEGATIVE

https://doi.org/10.1371/journal.pgph.0003186.g002
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Discussion and future recommendations

This study examined the views of a group of patients who are likely to be regular attenders at
screening, given their engagement with secondary care colposcopy services. As such, they are
likely to be in the group of potential cervical screening ‘switchers’ [16] that UKHSA might con-
sider when developing policy and deciding whether hrHPV self-sampling should be aimed at
non-attenders or all screen-eligible individuals.

Interestingly, whilst participants indicated their willingness to perform a self-sample again
(95%), their future screening preference was more indifferent, with just over one third prefer-
ring a self-sample, one third a healthcare professional-taken sample (either with or without
speculum), and one third no preference. This is comparable to a recent UK study looking at
preferences of all screen-eligible women at the point of invitation, which showed that whilst a
higher proportion (59%) of women preferred self-sampling, around a third still felt more con-
fident with a healthcare professional acquired sample [23]. The proportion of women who pre-
ferred self-sampling was also lower in our study compared to a recent systematic review [24]
of acceptability of hrHPV self-sampling, but the review mostly included studies aimed at cap-
turing screening non-attenders, and this key difference may help to explain the response in the
cohort examined in this study. The perception of risk in the sampled population of highly
engaged colposcopy clinic attenders may be different to non-attenders, or in women who
attend screening but then have a negative hrHPV result, and so may have more trust and con-
fidence in results from healthcare professional-taken samples [23].

The results presented here suggest that whilst around a third of regular screeners are likely
to switch to self-sampling, and a third have no preference for self-sampling versus healthcare
professional collected samples, a third prefer healthcare professional collected samples still,
despite self-sampling being highly acceptable. The ‘intention-behaviour gap’ [25] may lower
this proportion of ‘switchers’ further; and may alleviate fears of reduced detection of hrHPV in
this group; whilst importantly allowing both regular screening attenders, and screening non-
attenders a new choice for self-sampling and thus engagement with the cervical screening pro-
gramme. It is also worth noting that, whilst not specifically investigated in this study, self-col-
lected urine hrHPV testing is also emerging as a new strategy with good concordance to
vaginal samples, which may extend the choices for screening even further, being less invasive
and potentially easier to collect [26, 27].

In our study, self-sampling for hrHPV DNA was again shown to be highly acceptable
(92%), in line with existing literature [24, 28], and the main reasons that women were moti-
vated to perform self-sampling again were that it is simple (90%), quick (81%) and not painful
(65%); similar to factors cited in comparable studies [24, 28]. Barriers were lack of confidence
in taking the sample correctly (53%) and preferring a clinician to take the sample (47%), but it
was also noted that the respondents were keen for further information on the accuracy of the
self-sampling test compared to the pap smear and healthcare professional acquired samples;
this important information may influence their decision making and is crucial to consider
when rolling out any self-sampling programme in the UK. This is in line with previous find-
ings by Jo’s Cervical Cancer Trust [7] and bolsters the need for national awareness campaigns,
increased education on screening and HPV, and indicates the need for further research on
methods of teaching women to self-sample and the effect of this on confidence in screening
method and choice of future screening method.

Further research also needs to be undertaken on the acceptability of self-sampling in spe-
cific ethnic minority groups in the UK, as cervical screening ‘never attenders’ from these com-
munities may be less likely to choose self-sampling than white women [23], and the reasons
around this inequity need to be explored. This is particularly important in the context of
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declining UK screening numbers, as women from ethnic minority groups in the UK have been
associated with overall lower screening attendance [29, 30], with fear of pain, embarrassment
and need for a female healthcare professional noted as barriers, to which hrHPV self-sampling
may provide an alternative option to bridge these gaps. Our research group is undertaking a
follow-on in-depth qualitative research study of such barriers: ‘Understanding knowledge,
beliefs, values and barriers towards cervical cancer screening, self-sampling and HPV vaccina-
tion amongst migrant Muslims and stakeholders in south-west London: An in-depth qualita-
tive interview study’ (IRAS reference 306176).

Furthermore, with regards to the impact in low-and-middle-income-countries where the
proportion of screening non-attenders is significantly higher [2, 22], self-sampling may offer a
highly acceptable alternative choice, that does not require a healthcare professional, and may
therefore better serve hard to reach communities that face barriers to screening access and
HPV vaccination.

There are a number of limitations in this analysis: Lack of data collection on demographics
of the respondents was a significant limitation and would have provided increased depth of
understanding of the contributory factors to women’s screening preference, and there has
been work on this in a number of previous studies [14, 20-23, 28]. These studies note a likely
heterogeneity in results depending on demographics including social background, age, num-
ber of partners, and menopausal status for example, and there is a notable lack of acceptability
data in participants from more deprived, non-English speaking and ethnic minority groups,
which we are attempting to address though the in-depth qualitative study noted above.

Overeall, this was a relatively small sample size of 207 respondents, with 195 (94%) complet-
ing the questionnaire in full. Strengths of this study however, are that this represents a good
proportion of those recruited to the larger cervical cancer screening study, and the acceptability
data showed good internal reliability, but larger sample sizes are needed to give a more accurate
reflection of the screening-eligible population which is estimated to be around 5 million
women and people with a cervix [3]. It is also noted that the participant cohort may be biased as
they had attended initial screening and now colposcopic follow-up, as discussed earlier, though
this does provide a unique insight into a population from a diverse area of London, who are
mostly referred with cervical cell changes on pap smear, and may need increased surveillance.

Conclusion

In conclusion, this study shows a highly acceptable method of hrHPV screening in the colpos-
copy clinic attender population but also the need for information about test accuracy to reduce
a major barrier to self-sampling. This method has the potential to ease the burden on the NHS
Cervical Screening Programme (NHSCSP) two-fold: Firstly, by reducing the number of face-
to-face contacts required for cervical screening (and the need for clinician taken samples); and
secondly resulting in a reduced cost of screening [31]. Above all, self-sampling could provide
more equitable access to screening in under-screened populations. Further research is needed
to understand patient screening preferences and interventions to address cervical health literacy
across a diverse population. Any shift in the cervical screening paradigm in the UK requires
comprehensive education and support for patients, the general public and healthcare providers.
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