International Journal of
Environmental Research

and Public Health

Article

Human Papillomavirus Self-Sampling for Primary Cervical
Cancer Screening in Under-Screened Women in Hong Kong
during the COVID-19 Pandemic

Siew-Fei Ngu !, Lesley S. K. Lau !, Justin Li 2, Grace C. Y. Wong 3, Annie N. Y. Cheung %, Hextan Y. S. Ngan !

and Karen K. L. Chan 1*

check for
updates

Citation: Ngu, S.-F; Lau, LS.K,; Li, J.;
Wong, G.C.Y.; Cheung, AN.Y.,; Ngan,
H.Y.S.; Chan, K.K.L. Human
Papillomavirus Self-Sampling for
Primary Cervical Cancer Screening in
Under-Screened Women in Hong
Kong during the COVID-19
Pandemic. Int. J. Environ. Res. Public
Health 2022, 19, 2610. https://
doi.org/10.3390/ijerph19052610

Academic Editor: Paul B. Tchounwou

Received: 4 February 2022
Accepted: 22 February 2022
Published: 24 February 2022

Publisher’s Note: MDPI stays neutral
with regard to jurisdictional claims in
published maps and institutional affil-

iations.

Copyright: © 2022 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

Department of Obstetrics and Gynaecology, The University of Hong Kong, Queen Mary Hospital,
Hong Kong; ngusiewf@hku.hk (S.-EN.); I1sk382@hku.hk (L.S.K.L.); hysngan@hku.hk (H.Y.5.N.)

Li Ka Shing Faculty of Medicine, The University of Hong Kong, Hong Kong; just.li.328@gmail.com
The Family Planning Association of Hong Kong, Hong Kong; wongcyg@yahoo.com

Department of Pathology, The University of Hong Kong, Queen Mary Hospital, Hong Kong;
anycheun@pathology.hku.hk

*  Correspondence: kklchan@hku.hk; Tel.: +852-2255-4518; Fax: +852-2855-0947

Abstract: The aim of this study was to assess the effectiveness of HPV self-sampling for cervical cancer
screening and the best means of service delivery, with a specific focus on under-screened women,
particularly during the COVID-19 pandemic. Using three arms of service delivery (social media,
school outreach and underserved outreach), we recruited under-screened women aged 30-65 years
from two population groups: the general public and specific underserved communities, from whom
self-sampled specimens and optional clinician-sampled cervical specimens were obtained for HPV
testing. A total of 521 self-sampling kits were distributed, of which 321 were returned, giving an
overall uptake rate of 61.6%. The response rate was higher in the face-to-face underserved outreach
(65.5%) compared to social media (22.8%) and school outreach (18.2%). The concordance for HPV
detection between self-sampled and clinician-sampled specimens was 90.2% [95% confidence interval
(CI) 85.1-93.8%; Cohen’s kappa 0.59 (95% CI 0.42-0.75)]. Overall, 89.2% of women were willing to
have self-sampling again. In conclusion, HPV self-sampling is an effective method for cervical cancer
screening and can be considered as an option, particularly in women who are reluctant or unable to
attend regular screening. Various service deliveries could be considered to increase participation in
cervical cancer screening.

Keywords: human papillomavirus (HPV); self-sampling; cervical cancer screening; COVID-19 pandemic

1. Introduction

Cervical cancer is the fourth most common cancer in women worldwide, with more
than 604,000 women diagnosed and around 341,000 women dying from the disease in
2020 alone [1]. In Hong Kong;, it is the eighth most common cancer in women and ranked
eighth in overall cancer mortality in 2019 [2]. Despite the launch of population-based
cervical screening in 2004 by the Department of Health, the incidence rate of cervical
cancer has remained relatively static following an initial decline observed immediately
after the programme’s initiation. Furthermore, a recent Health Behaviour Survey conducted
in Hong Kong in 2018/19 found that only 45.8% of women aged 25-64 had ever had a
cervical smear test without suspecting symptoms of cervical cancer prior to the test [3].
This reported rate of cervical screening coverage is relatively low compared to the 70-80%
achieved in other developed countries [4]. The reasons for non-attendance are likely to be
multifactorial, including a lack of time, inconvenience, embarrassment, pain, discomfort,
cultural objections, transportation and cost [5]. This is detrimental, as more than half of
invasive cervical cancers are diagnosed in never- or under-screened women. Therefore,
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strategies to increase the uptake of cervical screening is important in reducing cervical
cancer incidence and mortality.

In recent years, high-risk human papillomavirus (hrHPV)-based primary cervical
cancer screening has been introduced in several regions, including Hong Kong. It has
been found to be more sensitive than conventional cytology in the detection of high-grade
cervical intraepithelial neoplasia (CIN2+) [6], with a better negative predictive value and
longer screening interval [7]. With the availability of hrHPV-based screening, the option of
self-sampling, where a vaginal sample is self-taken by a woman for hrHPV testing, offers
an alternative screening strategy and an opportunity to improve screening coverage [8].
Self-sampling may be able to mitigate some barriers to the non-attenders mentioned above,
as the sample can be obtained in the privacy of a woman’s own home. A recent meta-
analysis reported that both the sensitivity and specificity of hrHPV testing on self-samples
were similar to that of clinician-samples, particularly when validated PCR-based HPV tests
were used [9].

The COVID-19 pandemic has resulted in worldwide disruptions of health care in
general, including cervical cancer screening services [10]. The disruption may jeopardise
the WHO's global strategy to expedite the elimination of cervical cancer as a public health
concern. The screening and prompt treatment of women diagnosed with cervical cancer
are two out of the three targets of this initiative. Even with the resumption of screening
activity after the COVID-19 outbreaks were controlled, many women are reluctant to access
the service due to fears of being exposed to SARS-CoV-2 on the way to, or at, the healthcare
centre. Consequently, HPV self-sampling has the advantage that it can be performed at
home without attending health care settings.

In order to incorporate HPV self-sampling to local screening programmes, this study
aimed to assess the effectiveness of self-sampling and the best means of service delivery,
with a specific focus on women who were reluctant or unable to attend regular cervical
cancer screenings.

2. Materials and Methods
2.1. Trial Design

This study was approved by the institution’s ethics review board and conducted
in accordance with the principles of the Declaration of Helsinki. Using three arms of
service delivery, we recruited 521 women from two population groups: the general public
and specific underserved /underprivileged communities, from whom we obtained self-
sampled specimens for hrHPV testing and optional clinician-sampled cervical specimens
for cytological assessment and hrHPV testing.

2.2. Study Population

Women aged 30-65 years with a history of sexual activity who were never or under-
screened (no cervical screening in the past 3 years) were eligible for the study. Those
with a history of hysterectomy, currently pregnant, undergoing treatment for cervical
intraepithelial neoplasia or cancer, history of HPV vaccination or symptoms of cervical
cancer were excluded. Women were recruited from three arms of service delivery: ‘General
Public Through Social Media’, “‘School Outreach Programme’, and ‘Underserved Outreach
through non-governmental organisations (NGOs)'.

2.2.1. General Public through Social Media

A social media campaign designed to raise awareness of cervical cancer and HPV,
while introducing self-sampling as a new potential screening method through a standard-
ised educational and an instructional video, was launched on the NGO'’s Facebook page
and website. Viewers were redirected to a ‘plug-and-play’ multi-functional platform that
served to educate visitors on HPV and allowed participants to register for the study. Those
who signed up to the platform and consented to participate in the study received a self-
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sampling kit by post on a first-come, first-served basis until 167 kits allocated to this group
had been sent out.

2.2.2. School Outreach Programme

We partnered with an NGO, whose existing ‘Mother-Daughter’ programme had
provided the HPV vaccine to local schoolgirls. An E-notice was initially sent to the mothers
whose daughter were in the HPV vaccination programme, and later to the whole school. A
website link to the standardised educational and instructional video, and information about
the study was included in the E-notice. Those who consented to participation received a
HPV self-sampling kit by post on a first-come, first-served basis until 167 kits allocated to
this group had been sent out.

2.2.3. Underserved Outreach through NGOs

We partnered with two NGOs who are familiar with the targeted underserved demo-
graphic, namely the ethnic minority and ethnic Chinese populations, to recruit participants
to pre-scheduled health-talks on cervical cancer and its screening, with a specific focus on
HPYV and self-sampling as a new potential primary screening tool. The health-talks were
delivered either face-to-face or online. A short standardised instructional video on the
self-sampling procedure was played after the talk. Following this, all participants (n = 187)
received a HPV self-sampling kit, either in person (if attended face-to-face talks) or by post
(if attended online talks).

2.3. Study Intervention

Women who were interested in participating were given information about the study
and were requested to indicate whether they would like to participate. Those who con-
sented to participation were given a self-sampling kit and also invited for a clinician-
collected cervical smear for co-testing. The self-sampling kit included a sealed long sterile
Dacron swab (FLOQSwab #552C by COPAN Diagnostics, Brescia, Italy) with a plastic
sleeve, a plastic bag complete with the participant’s identification number, a set of dia-
grammed instructions for self-sampling and an acceptability questionnaire. Women were
instructed to insert the swab 5 cm into the vagina, rotate it fully for 10 s, and return the swab
to their plastic sleeve. They were instructed to collect the self-sample at their convenience in
a place of their choosing. Having done this, they were requested to return the self-collected
samples and the completed questionnaire to a pre-designated FPA clinic, or by post if they
opted for self-sampling only.

In order to obtain a comparative clinician-sampled specimen, all participants were
offered a smear-taking appointment upon delivery of their self-sampled specimens at an FPA
clinic of their choice. A cervical smear was taken by a qualified smear-taker using a Cervex-
brush and put into a liquid medium. Clinician-collected specimens underwent cytology
assessment and HPV testing (co-test), while self-collected specimens underwent HPV testing
only. In the laboratory, the self-collected dry swabs were resuspended in a labelled sterile
secondary tube containing 4 mL of PreservCyt media (Hologic, Marlborough, MA, USA) [11].
All specimens were tested for hrHPV using the cobas®4800 HPV test (Roche Molecular
Diagnostics, Pleasanton, CA, USA), which is an FDA approved test for hrHPV testing. This is
a fully automated real-time PCR targeting the viral L1 region and simultaneously detecting
14 hrHPV types. The test specifically identifies HPV types 16 and 18, while concurrently
detecting 12 other HPV types (31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66 and 68). For all specimens,
1 mL of aliquot was loaded on the cobas instrument, and all procedures were performed
according to the manufacturers’ instructions.

During the study period, 521 self-sampling kits were sent out to participants who
consented. Of these, 208 women agreed to both self and clinician-sampling, 113 women
submitted self-sampling alone, and 2 women had clinician-sampling alone. Abnormal
results were managed according to the Hong Kong College of Obstetricians and Gynae-
cologists guidelines for cervical cancer prevention and screening [12]. Participants who
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undertook both self- and clinician-sampling were informed of their clinician-sampled re-
sults only, as this is currently the gold standard. Those who opted for self-sampling only
were informed of their results along with a disclaimer explaining that their results should
not be considered diagnostic and advising them to consult a clinician for a conventional
cervical smear.

2.4. Study Outcome and Statistical Analysis

The primary outcome was the uptake rate of HPV self-sampling (the overall rate,
as well as the individual rate of each recruitment method), calculated by the number of
self-samples returned /number self-samples kit sent. The secondary outcomes were the
feasibility (response rate, calculated by the number of participants registered /number
of participants approached) of the different community approaches to service delivery,
the attitudes of women towards HPV self-sampling and the concordance between the
self-sampled and clinician-sampled results (assessed using the Kappa statistic). Sociodemo-
graphic data and previous experience of cervical smears were collected. The acceptability of
self-sampling was assessed using a five-item Likert scale that covered a range of subjective
qualities such as convenience, embarrassment, confidence, discomfort and overall experi-
ence. The results of the pathological assessment and questionnaire responses were entered
into an electronic database. The data entry was double checked for inconsistency before
analysis. The difference in the proportions amongst the different groups were calculated
using a proportion test in R with a significance level of 0.05.

3. Results
3.1. Demographics and Response Rate

The demographic data were available for 316 participants who returned the question-
naire and are shown in Table 1. The median age was 43 years. Of these, 119 (37.7%) women
had never had a cervical cancer screening.

Table 1. Demographics.

. General Public through o Underserved Outreach
Demographics Social Media, 1 (%) School Outreach Programme, 1 (%) through NGOs, 1 (%)
No. of patients 81 78 162
Age
30-40 45 (55.6) 8 (10.0) 76 (46.9)
41-50 25 (30.9) 56 (70.0) 70 (43.2)
51-65 11 (13.6) 16 (20.0) 16 (9.9)
Ethnicity
Chinese 25 (30.9) 72 (90.0) 71 (43.8)
Filipino 34 (42.0) 0 91 (56.2)
Asian (not-specified) 11 (13.6) 3(3.8) 0
Unknown 11 (13.6) 5 (6.3) 0
Returned Questionnaire 81 (100.0) 78 (100.0) 157 (96.9)
Monthly income (HKD)
<$10,000 39 (48.1) 3(3.8) 81 (51.6)
$10,000-%$19,999 13 (16.0) 13 (16.7) 29 (18.5)
$20,000-$29,999 5(6.2) 11 (14.1) 15 (9.6)
$30,000-$39,999 5(6.2) 14 (17.9) 5(3.2)
>$40,000 7 (8.6) 26 (33.3) 0
Missing 12 (14.8) 11 (14.1) 27 (17.1)
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Table 1. Cont.

. General Public through o Underserved Outreach
Demographics Social Media, 1 (%) School Outreach Programme, 1 (%) through NGOs, 1 (%)
Education
Primary or below 1(1.2) 1(1.3) 13 (8.3)
Secondary 34 (42.0) 45 (57.7) 80 (51.0)
Tertiary 29 (35.8) 25 (32.1) 33 (21.0)
Postgraduate or above 15 (18.5) 5(6.4) 21 (13.4)
Missing 2 (2.5) 2(2.6) 10 (6.3)
Parity
0 20 (24.7) 0 12 (7.6)
>1 54 (66.7) 69 (88.5) 136 (86.7)
Missing 7 (8.6) 9 (11.5) 9 (5.7)
Last smear *
Never 29 (37.7) 14 (18.4) 76 (48.4)
>3 years ago 20 (26.0) 27 (35.5) 31(19.7)
>5 years ago 22 (28.5) 18 (23.6) 34 (21.6)
Missing 6(7.8) 17 (22.4) 16 (10.2)
* 6 participants mentioned that they had had their last smear within 3 years in the questionnaire.
3.1.1. General Public through Social Media
A media campaign on HPV and self-sampling was shown 16,300 times to 14,256 users
on the NGO’s Facebook page during a one-week period (8-14 September 2020). It received
1247 clicks (click-through rate of 6.69%) and delivered 98 conversions (participants who
registered and consented to participation) during the one-week period. An additional of
186 participants registered subsequently outside the media campaign period. The response
rate (calculated by number of participants registered /number of clicks received) for this
service delivery was 22.8% (Table 2). The participants in this group comprised mostly of
Filipino domestic helpers (42.0%) and Chinese women (30.9%).
Table 2. Participation and uptake rate of HPV self-sampling.
Number of Number of .
Group Method Participants Participants Response Rate Kit Sent Iélt_]B ettu ]Sned/ Uptake Rate
Approached Registered o-lest Lone
Ads showed 16.3 K
times to
14,256 users. It
received 1247 clicks
General Public Facebook Ad (click-through rate:
Through Social aceboo. © 6.69%). It delivered 284 22.8% 167 81 48.5%
Media vertisements 98 conversions
from 8-14
September 2020.
186 registered
outside this period.
E-notice to
mothers in the
School HPV 514 18.2% 80 (2 had o
Outreach vaccination 167 co-test only) 47.9%
Programme program
E-notice to the o
whole schools * 1190 6.8%
Underserved Face-to-face 264 173 65.5% o
Outreach ' - 187 162 86.6%
through NGOs Online 177 7.9%

* Including 409 parents who were in the vaccination program.

3.1.2. School Outreach Programme

An E-notice was initially sent out to 514 mothers whose daughters were in the HPV
vaccination program, of which 94 (18.2%) registered for the study. The e-notice was then
sent to the whole school (including mothers who were in the HPV vaccination program),
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and 81 (6.8%) registered (Table 2). Of note, most women in this group were Chinese in the
41-50 age group.

3.1.3. Underserved Outreach through NGOs

During the COVID-19 pandemic, health-talks were delivered online to 177 under-
served women, of which 14 (7.9%) registered for the study. When the pandemic situation
improved, health talks were conducted face-to-face for 264 participants, where 173 (65.5%)
registered (Table 2). The underserved women in this group consisted of two distinct popu-
lations, the Filipino domestic helpers (56.2%) and the Chinese immigrants who had recently
moved to Hong Kong (43.8%).

3.2. Uptake Rate

A total of 521 self-sampling kits were distributed to the three arms of service delivery,
of which 321 self-samples were returned, giving an overall uptake of HPV self-sampling of
61.6%. The uptake rates of HPV self-sampling were 48.5%, 47.9% and 86.6% for the ‘General
Public Through Social Media’, ‘School Outreach Programme’ and ‘Underserved Outreach
through NGOs’, respectively (Table 2). Two women in the ‘School Outreach Programme’
attended for clinician-collected samples for co-testing but did not return a self-sample. Of
the 521 participants who were sent the self-sampling kit, 210 (40.3%) had clinician-collected
samples for co-testing. The uptake rates of clinician-sampling for the ‘General Public
Through Social Media’, ‘School Outreach Programme” and ‘Underserved Outreach through
NGOs’ were 34.7%, 31.7% and 52.9%, respectively. Out of the 321 participants who returned
the self-samples, 208 (64.8%) had both self-samples and clinician-samples, while 113 (35.2%)
(28.4% in ‘General Public Through Social Media’, 33.8% in ‘School Outreach Programme’
and 38.9% in ‘Underserved Outreach through NGOs) submitted self-samples alone.

3.3. HPV Test/Co-Test Results

A total of 200 women had self-samples only, 121 women had both self-samples and
clinician-samples, while 2 women had clinician-samples only. Among the self-sampled
specimens, hrHPV was detected in 35 (10.9%) women, where 4 (11.4%) were HPV 16/18,
and 31 (88.6%) were other hrHPV types (Table 3a). After the participants received their self-
sampled results and were advised to have a clinician-collected sample, a further 87 women
attended FPA for a conventional cervical smear for co-testing. The median time interval
between the two samples was 1.5 months (range 0.6-3.8 months). Among 35 women with
hrHPV detected on self-samples, 29 (82.9%) attended for follow-up clinician-collected cervi-
cal smear for cytology. Overall, 210 (65.4%) participants had clinician-collected samples for
co-testing and the results are shown in Table 3b. hrHPV was detected in 27 (12.9%) women,
where 1 (3.7%) was HPV 16/18, and 26 (96.3%) were other hrHPV types. Fourteen women
(6.7%) had abnormal cytology and were referred for colposcopy. Of these, 13 women had a
positive hrHPV test. Colposcopic guided cervical biopsy found that one had high-grade
squamous intraepithelial lesion (SIL), seven had low-grade SIL, four had normal histology,
and information was not available for two women. The concordance (overall rates of
agreement) for hrHPV detection between self-sampled specimens and clinician-sampled
specimens were 90.2% (95% confidence interval (CI) 85.1-93.8%), with Cohen’s kappa of
0.59 (95% CI 0.42-0.75). The negative percent agreement and positive percent agreement
were 94.9% (95% CI 90.2-97.5%) and 62.1% (95% CI 42.4-78.7%), respectively.

3.4. Acceptability

Of the 321 women who returned the self-samples, 316 (98.4%) women completed the
acceptability questionnaire. Of these, 71.1% women found self-sampling convenient/very
convenient, and 69.2% were not embarrassed /not embarrassed at all with self-sampling
(Table 4). In terms of acceptability in the different social groups, a higher proportion of
participants found self-sampling easy/very easy and were confident/very confident with
self-sampling in the social media group (60.3% and 59.0%, respectively) and among foreign
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domestic helpers in the underserved outreach group (67.1% and 71.3%, respectively) than
in the school outreach group (46.1% and 46.2%, respectively) or among new Chinese im-
migrants in the underserved outreach group (52.9% and 49.3%, respectively). However,
a significantly lower proportion of participants recruited from the school outreach pro-
gramme had an overall good or very good experience with self-sampling compared to
the social media group (30.3% vs. 53.2%, p = 0.007). Regarding the different age groups,
a significantly lower proportion of women in the older age group of 51-65 were confi-
dent/very confident with self-sampling, compared to the younger age group of 30-40
(34.2% vs. 64.0%, p = 0.002). The acceptability of self-sampling was similar in terms of
previous smear experience, parity and education background.

Table 3. (a) Self-sampling HPV results. (b) Co-test results (N = 210).

(a)

Grou N HPV Negative, HPV 16/18 Other hrHPV
p n (%) Positive, n (%) Positive, n (%)
General Public
Through Social 80 67 (83.8) 0(0) 13 (16.3)
Media
School Outreach
Programme 77 73 (94.8) 0 (0) 4(5.2)
Underserved
Outreach 161 143 (88.8) 4 (2.5) 14 (8.7)
through NGOs
Total 318 283 (89.0) 4(1.3) 31(9.7)
Excluding 3 invalid results (1 in each group)
(b)
. HPV 16/18 Other hrHPV
Cytology HPV Negative Positive Positive
Negative 171 0 14
LSIL 1 0 2
ASCUS 11 1 8
ASC-H 0 0 2
HSIL 0 0 0

LSIL, low-grade squamous intraepithelial lesion; ASCUS, atypical squamous cell of undetermined significance;
ASC-H, atypical squamous cell, cannot rule out high-grade lesion; HSIL, high-grade squamous intraepithelial
lesion.

Table 4. Acceptability for all women who had self-sampling (N = 316).

Attributes n (%) N

Easy or very easy 173 (56.9) 304
Convenient or very convenient 217 (71.1) 305
ioat1 1embarrassecl or not embarrassed 213 (69.2) 308
Confident or very confident 173 (56.7) 305
No discomfort or no discomfort at all 153 (50.3) 304
Overall good or very good experience 133 (44.2) 301

N = total number of women who provided responses to the different attributes of the questionnaire (some women
returned an incomplete questionnaire).

Overall, 263 (89.2%) women were willing to have self-sampling again because most
found it simple to use, while 32 (10.8%) women were not willing because they were either not
confident or preferred healthcare to take the samples (Table 5). The most preferred cervical
cancer screening method was self-sampling (1 = 97, 32.8%), followed by clinician-collected
cervical smear for co-test (1 = 76, 25.7%), and clinician-collected vaginal swab for HPV test (n
=41, 13.8%), while 82 (27.7%) women had no preference on the screening methods.
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Table 5. Women'’s willingness to perform self-sampling again and reasons.

Willingness n %
Yes 263 89.2
Simple 167 63.5
Comfortable 95 36.1
Quick 92 35.0
Less embarrassed 85 32.3
Non-painful 74 28.1
Confident 50 19.0
No 32 10.8
Not Confident 16 50.0
Pr.efer healthcare-collected 16 50.0
specimen
Hurt 8 25.0
Not easy 6 18.8
Painful 5 15.6
Not comfortable 4 12.5

4. Discussion

Most women who are diagnosed with cervical cancer have never been screened or
do not engage in regular cervical cancer screening [9]. Yet, recent studies indicate an
increasing burden of cervical cancer, even in regions with good screening coverage and
well organised cytology-based programmes [13,14]. As demonstrated in the most recent
population-based health survey, a significant proportion (57%) of women in Hong Kong
have never been screened or are under-screened, making them susceptible to cervical
cancer [3]. Furthermore, because of the COVID-19 pandemic, many women defer cervical
cancer screening due to a reluctance to attend healthcare centres. Therefore, there is an
urgent need to increase the screening coverage, as well as improve the effectiveness of the
recruitment method in reaching the never or under-screened population.

Of the three recruitment approaches explored in this study, the face-to-face community
campaign for underserved women yielded a higher response rate (65.5%) and uptake rate
(86.6%) compared to the social media and school campaigns. One of the reasons may be
due to the direct offer of the self-sampling kit to the women after the face-to-face health
talks, as opposed to delivery by mail in the social media and school campaigns. In a
recent meta-analysis, door-to-door campaigns where the self-sampling kits were delivered
by community health workers to the women’s homes or workplaces was shown to be
more effective (pooled participation rate 94.2%; 95% CI 80.2-100%) in reaching under-
screened populations compared to when the women had to request a self-sampling kit
(pooled participation rate 7.8%; 95% CI 5.2-10.9%) [9]. Our results are comparable to other
studies included in the meta-analysis, demonstrating that face-to-face recruitment is an
effective way to engage women to participate in cervical cancer screening [9]. Considering
the requirements for social distancing during the COVID-19 pandemic, and the premise
that women do not want to attend clinics to avoid potential exposure, it seems counter
intuitive that the highest response rate was in the women who were approached in the
face-to-face community campaign. This is likely because the face-to-face health talks were
conducted in the community centres when there were very few local cases of COVID-19.
However, direct offers of the self-sampling kits in the face-to-face community campaign is
limited to specific populations visiting specific centres, and not appropriate for the general
population. This strategy also requires more resources such as manpower and facilities
and, thus, is potentially less cost effective, making social media outreach more appealing.
Digital outreach through social media has the potential to reach out to more women and
would be beneficial during the COVID-19 pandemic due to social distancing rules that
prevent the face-to-face delivery of health talks. However, this approach is not appropriate
for reaching a rural population, but rather an urban one.
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The concordance in our study (kappa 0.59) was lower than that of the systemic review
by Petiginat et al. (kappa 0.66) [15] and a study by Tranberg et al. (kappa 0.70) [16]. This
difference may be due to the variation in the self-sampling kits, HPV tests and study
populations. In our study, some of the inconsistency in the HPV concordance between
the self-samples and clinician-samples could be because a significant proportion of the
participants only had clinician-collected samples after receiving their self-sampled results.
The time interval between the two samples could predispose them to a new HPV infection
or spontaneous clearance of a previous infection. We observed that the prevalence of
hrHPV was slightly higher in the clinician-collected samples (12.9%) compared with the
self-samples (10.9%), but the trend in prevalence of HPV 16/18 and other hrHPV types was
comparable.

Self-sampling is an acceptable alternative to clinician-sampling and can potentially
increase the opportunity to detect women who are at risk of developing cervical cancer.
The convenience of service delivery by self-sampling may encourage participation in the
screening programme [8]. We found that 89.2% of the under-screened women in our study
were willing to have self-sampling again, as it can be asserted that obtaining a sample in the
privacy of one’s own home may eliminate some of the factors that currently deter women
from attending cervical screenings. Self-sampling is recognised as an easy, convenient
collection method, with most participants being confident with the procedure and having a
positive experience and minor discomfort, as found in several studies [17-19] including
ours. Nonetheless, the acceptability of self-sampling is highly variable among different
settings, social backgrounds and age groups [20,21]. In our study, women in the older
age group were significantly less confident in performing self-sampling compared to the
younger age group, which contrasts with another local study where the confidence was
similar among younger and older age groups [17]. One potential reason is that the women
in the older age group may have experienced conventional smears previously and feel more
confident with clinician sampling. Some of the disadvantages of self-sampling included
the possibility of inaccurately performing the test, hurting oneself during the process and
the accuracy of the test, which could affect the results of the study. These may be some
of the potential reasons why 38.4% of the participants in our study who were sent the
self-sampling kit did not return the self-samples. Consequently, apart from more education
on the HPV self-sampling procedure, a better sampling kit is needed. For example, a
sampling kit that has an indicator that the sample is satisfactory, such as a change of colour
on the collection medium or a control indicator, could help to provide better reassurance
and confidence in handling the procedure.

In our study, a significant proportion of participants recruited through social media
were domestic helpers from the Philippines, which may have led to a skewed result.
Nevertheless, it proves that social media is a good platform to connect with domestic
helpers. In 2020, there were more than 373,000 foreign domestic workers in Hong Kong,
with around 207,000 from the Philippines, mostly women [22]. Many of these women
are less likely to be screened, are unfamiliar with the local healthcare settings and, thus,
only seek medical advice when they are symptomatic [23]. Identifying and engaging
these women in cervical cancer screening will be challenging. Hence, our findings shed
some light on effective communication strategies for this population. Another limitation
of our study is the small sample sizes in each group of service delivery and, thus, these
samples may not be representative of the larger local and immigrant minority populations.
Future research focusing on the feasibility and acceptability of HPV self-sampling should
focus on increasing the numbers of participants to include a diverse background, whilst
appraising recommendations made in previous studies to enhance the uptake of cervical
cancer screening.

5. Conclusions

In conclusion, HPV self-sampling is an effective method for cervical cancer screening
in Hong Kong and can be considered as an option, particularly in women who are reluctant
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or unable to attend regular screening. Various service deliveries, including face-to-face
community outreach, social media and school outreach, could be considered to increase
participation in cervical cancer screening.

Author Contributions: Conceptualisation, S.-EN., J.L. and K.K.L.C.; methodology, S.-EN., ].L. and
K.K.L.C; validation, S.-EN., L.S.K.L.,, AN.Y.C. and K.K.L.C.; formal analysis, all authors; investiga-
tion, G.C.Y.W. and A.N.Y.C.; resources, G.C.Y.W. and A.N.Y.C.; data curation, L.S.K.L. and KK.L.C,;
writing—original draft preparation, S.-EN. and K K.L.C.; writing—review and editing, all authors; vi-
sualisation, S.-EN., L.S.K.L. and K.K.L.C.; supervision, H.Y.5.N. and K.K.L.C.; project administration,
KXK.L.C,; funding acquisition, K.K.L.C. All authors have read and agreed to the published version of
the manuscript.

Funding: This study was funded by Roche Diagnostic and Karen Leung Foundation.

Institutional Review Board Statement: This study was conducted in accordance with the Declara-
tion of Helsinki and was approved by the Institutional Review Board of the University of Hong
Kong/Hospital Authority, Hong Kong West Cluster (UW19-389, 29 May 2019). The study was
registered at HKU Clinical Trials Registry (HKUCTR-2661).

Informed Consent Statement: Informed consent was obtained from all participants involved in the study.
Data Availability Statement: Not applicable.

Acknowledgments: We take this opportunity to extend our gratitude to: the Karen Leung Foundation
for their assistance in producing the social media campaign’s educational video and instructional
video on the self-sampling procedure, organising the School Outreach Programme and delivering the
educational health talks; Christian Action for their assistance in the recruitment of the underserved
women and delivering the educational health talks; and the volunteers from Roche Diagnostic for
their assistance in producing the videos and organising the educational health talks. We would also
like to thank the Family Planning Association for receiving the self-samples, carrying out clinician
sampling and conveying the results to participants.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.

10.

11.

The Global Cancer Observatory. Cancer Today. Available online: https://gco.iarc.fr/today/data/factsheets/cancers/23-Cervix-
uteri-fact-sheet.pdf (accessed on 31 December 2021).

Hong Kong Cancer Registry Hospital Authority. Cervical Cancer in 2019. Available online: https://www3.ha.org.hk/cancereg/
pdf/factsheet/2019/cx_2019.pdf (accessed on 22 December 2021).

Non-Communicable Disease Branch Centre for Health Protection Department of Health. Report of Health Behaviour Survey
2018/19. Available online: https:/ /www.chp.gov.hk/files/pdf/report_of health_behaviour_survey_2018_en.pdf (accessed on 15
May 2021).

Gianino, M.M.; Lenzi, J.; Bonaudo, M.; Fantini, M.P,; Siliquini, R.; Ricciardi, W.; Damiani, G. Organized screening programmes
for breast and cervical cancer in 17 EU countries: Trajectories of attendance rates. BMIC Public Health 2018, 18, 1236. [CrossRef]
[PubMed]

Petignat, P; Vassilakos, P. Is it time to introduce HPV self-sampling for primary cervical cancer screening? J. Natl. Cancer Inst.
2012, 104, 166-167. [CrossRef] [PubMed]

Chan, K.K.L,; Liu, S.S.; Wei, N.; Ngu, S.F.; Chu, MM.Y,; Tse, K.Y,; Lau, L.S.K.; Cheung, A.N.Y.; Ngan, H.Y.S. Primary HPV testing
with cytology versus cytology alone in cervical screening-A prospective randomized controlled trial with two rounds of screening
in a Chinese population. Int. |. Cancer 2020, 147, 1152-1162. [CrossRef] [PubMed]

Bhatla, N.; Singhal, S. Primary HPV screening for cervical cancer. Best Pr. Res. Clin. Obs. Gynaecol. 2020, 65, 98-108. [CrossRef]
[PubMed]

Yeh, P.T.; Kennedy, C.E.; de Vuyst, H.; Narasimhan, M. Self-sampling for human papillomavirus (HPV) testing: A systematic
review and meta-analysis. BM] Glob. Health 2019, 4, e001351. [CrossRef] [PubMed]

Arbyn, M.; Smith, S.B.; Temin, S.; Sultana, F; Castle, P.; on behalf of the Collaboration on Self-Sampling and HPV Testing.
Detecting cervical precancer and reaching underscreened women by using HPV testing on self samples: Updated meta-analyses.
BM]J 2018, 363, k4823. [CrossRef] [PubMed]

Castanon, A.; Rebolj, M.; Burger, E.A.; de Kok, I.; Smith, M.A.; Hanley, S.].B.; Carozzi, EM.; Peacock, S.; O’Mahony, ].F. Cervical
screening during the COVID-19 pandemic: Optimising recovery strategies. Lancet Public Health 2021, 6, €522-e527. [CrossRef]
Saville, M.; Hawkes, D.; McLachlan, E.; Anderson, S.; Arabena, K. Self-collection for under-screened women in a National
Cervical Screening Program: Pilot study. Curr. Oncol. 2018, 25, e27-e32. [CrossRef] [PubMed]


https://gco.iarc.fr/today/data/factsheets/cancers/23-Cervix-uteri-fact-sheet.pdf
https://gco.iarc.fr/today/data/factsheets/cancers/23-Cervix-uteri-fact-sheet.pdf
https://www3.ha.org.hk/cancereg/pdf/factsheet/2019/cx_2019.pdf
https://www3.ha.org.hk/cancereg/pdf/factsheet/2019/cx_2019.pdf
https://www.chp.gov.hk/files/pdf/report_of_health_behaviour_survey_2018_en.pdf
http://doi.org/10.1186/s12889-018-6155-5
http://www.ncbi.nlm.nih.gov/pubmed/30400786
http://doi.org/10.1093/jnci/djr544
http://www.ncbi.nlm.nih.gov/pubmed/22271766
http://doi.org/10.1002/ijc.32861
http://www.ncbi.nlm.nih.gov/pubmed/31922265
http://doi.org/10.1016/j.bpobgyn.2020.02.008
http://www.ncbi.nlm.nih.gov/pubmed/32291178
http://doi.org/10.1136/bmjgh-2018-001351
http://www.ncbi.nlm.nih.gov/pubmed/31179035
http://doi.org/10.1136/bmj.k4823
http://www.ncbi.nlm.nih.gov/pubmed/30518635
http://doi.org/10.1016/S2468-2667(21)00078-5
http://doi.org/10.3747/co.25.3915
http://www.ncbi.nlm.nih.gov/pubmed/29507492

Int. |. Environ. Res. Public Health 2022, 19, 2610 11 of 11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

The Hong Kong College of Obstetricians and Gynaecologists. HKCOG Guidelines for Cervical Cancer Prevention and Screen-
ing. Available online: https://www.hkcog.org.hk/hkcog/Download/Cervical_Cancer_Prevention_and_Screening_revised_
November_2016.pdf (accessed on 22 December 2021).

Baldur-Felskov, B.; Munk, C.; Nielsen, T.S.; Dehlendorff, C.; Kirschner, B.; Junge, J.; Kjaer, S.K. Trends in the incidence of cervical
cancer and severe precancerous lesions in Denmark, 1997-2012. Cancer Causes Control 2015, 26, 1105-1116. [CrossRef] [PubMed]
Sasieni, P.; Castanon, A. Dramatic increase in cervical cancer registrations in young women in 2009 in England unlikely to be due
to the new policy not to screen women aged 20-24. J. Med. Screen 2012, 19, 127-132. [CrossRef] [PubMed]

Petignat, P; Faltin, D.L.; Bruchim, L; Tramer, M.R,; Franco, E.L.; Coutlee, E. Are self-collected samples comparable to physician-
collected cervical specimens for human papillomavirus DNA testing? A systematic review and meta-analysis. Gynecol. Oncol.
2007, 105, 530-535. [CrossRef] [PubMed]

Tranberg, M.; Jensen, ].S.; Bech, B.H.; Blaakaer, J.; Svanholm, H.; Andersen, B. Good concordance of HPV detection between
cervico-vaginal self-samples and general practitioner-collected samples using the Cobas 4800 HPV DNA test. BMC Infect. Dis.
2018, 18, 348. [CrossRef] [PubMed]

Wong, E.L.; Cheung, A.W.; Wong, A.Y.; Chan, PX. Acceptability and Feasibility of HPV Self-Sampling as an Alternative Primary
Cervical Cancer Screening in Under-Screened Population Groups: A Cross-Sectional Study. Int. ]. Environ. Res. Public Health 2020,
17, 6245. [CrossRef] [PubMed]

He, L.; He, J. Attitudes towards HPV self-sampling among women in Chengdu, China: A cross-sectional survey. J. Med. Screen
2020, 27, 201-206. [CrossRef] [PubMed]

Polman, N.J.; de Haan, Y.; Veldhuijzen, N.J.; Heideman, D.A.M.; de Vet, H.C.W.; Meijer, C.; Massuger, L.; van Kemenade, EJ.;
Berkhof, J. Experience with HPV self-sampling and clinician-based sampling in women attending routine cervical screening in
the Netherlands. Prev. Med. 2019, 125, 5-11. [CrossRef] [PubMed]

Ma’som, M.; Bhoo-Pathy, N.; Nasir, N.H.; Bellinson, J.; Subramaniam, S.; Ma, Y.; Yap, S.H.; Goh, PP; Gravitt, P.; Woo, Y.L.
Attitudes and factors affecting acceptability of self-administered cervicovaginal sampling for human papillomavirus (HPV)
genotyping as an alternative to Pap testing among multiethnic Malaysian women. BM] Open 2016, 6, e011022. [CrossRef]
[PubMed]

Marshall, S.; Vahabi, M.; Lofters, A. Acceptability, Feasibility and Uptake of HPV Self-Sampling Among Immigrant Minority
Women: A Focused Literature Review. |. Immigr. Minor. Health 2019, 21, 1380-1393. [CrossRef] [PubMed]

Immigration Department Hong Kong. Statistics on the Number of Foreign Domestic Helpers in Hong Kong. Available online:
https:/ /www.immd.gov.hk/opendata/eng/law-and-security /visas/statistics_FDH.csv (accessed on 1 January 2022).
Holroyd, E.A.; Taylor-Piliae, R.E.; Twinn, S.F. Investigating Hong Kong'’s Filipino domestic workers’ healthcare behavior,
knowledge, beliefs and attitudes towards cervical cancer and cervical screening. Women Health 2003, 38, 69-82. [CrossRef]
[PubMed]


https://www.hkcog.org.hk/hkcog/Download/Cervical_Cancer_Prevention_and_Screening_revised_November_2016.pdf
https://www.hkcog.org.hk/hkcog/Download/Cervical_Cancer_Prevention_and_Screening_revised_November_2016.pdf
http://doi.org/10.1007/s10552-015-0603-7
http://www.ncbi.nlm.nih.gov/pubmed/26033777
http://doi.org/10.1258/jms.2012.012081
http://www.ncbi.nlm.nih.gov/pubmed/23093730
http://doi.org/10.1016/j.ygyno.2007.01.023
http://www.ncbi.nlm.nih.gov/pubmed/17335880
http://doi.org/10.1186/s12879-018-3254-y
http://www.ncbi.nlm.nih.gov/pubmed/30053836
http://doi.org/10.3390/ijerph17176245
http://www.ncbi.nlm.nih.gov/pubmed/32867315
http://doi.org/10.1177/0969141319895543
http://www.ncbi.nlm.nih.gov/pubmed/31896295
http://doi.org/10.1016/j.ypmed.2019.04.025
http://www.ncbi.nlm.nih.gov/pubmed/31054907
http://doi.org/10.1136/bmjopen-2015-011022
http://www.ncbi.nlm.nih.gov/pubmed/27491667
http://doi.org/10.1007/s10903-018-0846-y
http://www.ncbi.nlm.nih.gov/pubmed/30535978
https://www.immd.gov.hk/opendata/eng/law-and-security/visas/statistics_FDH.csv
http://doi.org/10.1300/J013v38n01_05
http://www.ncbi.nlm.nih.gov/pubmed/14535607

	Introduction 
	Materials and Methods 
	Trial Design 
	Study Population 
	General Public through Social Media 
	School Outreach Programme 
	Underserved Outreach through NGOs 

	Study Intervention 
	Study Outcome and Statistical Analysis 

	Results 
	Demographics and Response Rate 
	General Public through Social Media 
	School Outreach Programme 
	Underserved Outreach through NGOs 

	Uptake Rate 
	HPV Test/Co-Test Results 
	Acceptability 

	Discussion 
	Conclusions 
	References

