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Key Messages
•	 This Horizon Scan summarized the available information regarding the use of self-

sampling devices for HPV testing as part of cervical cancer screening programs.

•	 HPV testing for primary cervical cancer screening is not currently a part of any Canadian 
screening programs. However, several provinces are in the process of implementation and 
some pilot testing.

•	 Self-sampling is generally as accurate as clinician-collected sampling for HPV testing.

•	 Self-sampling devices for HPV testing could likely be used to increase participation in 
cervical cancer screening programs.

•	 Self-sampling for primary HPV screening was highly acceptable to study participants.

•	 Culturally appropriate care, appropriate educational materials, and providing people 
with choice in the screening process may contribute to increased uptake of cervical 
cancer screening.

•	 Health care providers identified self-sampling as an area where they might benefit from 
increased knowledge and training.

Purpose 
The purpose of this Horizon Scan is to present health care stakeholders in Canada with an 
overview of information related to self-sampling devices for HPV testing used for primary 
cervical cancer screening, a description of some of the published studies, and a summary 
of some important considerations related to the potential implementation of the technology. 
This report is not a systematic review, does not involve critical appraisal, and does not include 
a detailed summary of study findings. It is not intended to provide recommendations for or 
against the use of the technology.

Methods
One author screened the literature search results and reviewed the full text of all potentially 
relevant studies. Studies were considered for inclusion if the intervention was a device 
used for HPV self-sampling, cervical cancer screening programs that used self-sampling 
devices, information regarding user and provider preferences and experiences with HPV 
self-sampling devices, and the use of HPV self-sampling devices as a way to improve access 
to underserved populations. Conference abstracts and grey literature were included when 
they provided additional information to that available in the published studies.

Peer Review
A draft version of this bulletin was reviewed by 1 clinical expert with expertise in gynecological 
pathology, HPV testing, and cervical screening. The manufacturers of a number of self-
sampling devices were contacted with an opportunity to provide information and review the 
draft. No manufacturer information was received.
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Background
Approximately 1,300 people in Canada are diagnosed with cervical cancer each year.1 
Organized cervical cancer screening programs operate in most jurisdictions in Canada and all 
jurisdictions offer opportunistic screening. The current practice in Canada is to use cytology-
based testing (Pap testing) for primary screening, which detects signs of abnormal cells in 
the cervix that could become cancerous. Large reductions (more than 70%) in the incidence 
and mortality of cervical cancer have been attributed to the uptake of cytology-based tests.2

HPV is a common infection of the reproductive tract and most different genotypes or strains 
of HPV pose little risk to human health. However, 97% of cervical cancer is attributed to 12 
strains of HPV and 70% of cervical cancer cases across the world are attributed to 2 specific 
strains of the virus (HPV 16 and 18), referred to as high-risk HPV.1 Vaccines for HPV, which 
protect a variety of strains of HPV (including high-risk strains), are part of immunization 
programs in all Canadian jurisdictions as part of school-based immunization programs for 
children between the ages of 9 and 13.3 Immunization rates indicate that between 57% and 
91% of eligible children receive the full course of HPV vaccines (3 doses).3

The strong association between HPV infection and cervical cancer has given rise to HPV 
genetic tests as a possible screening tool. These tests aim to detect the presence of HPV 
DNA or RNA, with some focused on detecting the presence of high-risk strains. Unlike 
cytology-based tests, which require a trained health care professional to collect samples from 
a person during a pelvic exam, HPV testing can allow for the end-user to collect their own 
samples with a kit. HPV self-sampling tests require a sampling kit (provided to the end-user) 
and a sampling analyzer (PCR-based platform or other genomic assay). These self-sampling 
tests may help to improve accessibility and acceptability of cervical cancer screening in 
certain populations.1

Several jurisdictions in Canada are aiming to initiate pilot programs to evaluate the role 
of HPV self-sampling tests as part of screening programs into 2022. A pilot study from 
Manitoba showed improved screening participation with self-sampling tests.4 While the 
technology behind HPV self-sampling has existed for many years, no jurisdictions in Canada 
offer primary HPV testing for cervical cancer screening or self-sampling as part of routine 
screening programs. The Canadian Partnership Against Cancer has committed to an action 
plan for the elimination of cervical cancer by 2040 through increased vaccination, a shift to 
HPV testing as the primary mode of cervical cancer screening, and improved follow-up care.3

To support jurisdictions in selecting which tests to use or test as part of their pilot programs, 
this Horizon Scan aims to provide an overview of the technology behind different types of 
tests and sampling kits available and authorized in Canada, the evidence about their clinical 
and cost-effectiveness, and operational considerations and lessons learned from other similar 
jurisdictions.

The Technology
HPV testing for cervical cancer screening involves 2 steps. The first step is the collection of a 
sample of cells collected from the vagina or cervix. This sample can be taken using a variety 
of methods including lavage (fluid is used to wash the inside of the cervix and cells are taken 
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from the collected fluid), tampons, or flocked or cotton swabs. Swab samples can be left 
dry and sent to a lab for analysis as is or stored in a liquid or solid transport medium. In the 
second step, the sample is analyzed using a genomic assay or PCR-based platform to detect 
the presence of high-risk strains of HPV. The devices required for each step in the testing 
pathway are regulated separately.

Currently, most screening programs ― whether HPV- or Pap smear-based ― require sample 
collection by a health care provider. The nature of HPV testing allows for the tests to be run on 
clinician- or self-collected samples. Kits that allow for self-collection of cervical cell samples 
may play an important role in expanding participation in cervical cancer screening programs 
by more easily reaching populations under-represented in screening participation and 
decreasing the embarrassment, discomfort, or trauma sometimes associated with cervical 
sample collection by a clinician. Self-collection of samples can be done in a variety of settings 
including a clinician’s office or the person’s home.

Availability
Devices used for self-collection of samples for HPV testing and authorized for clinical use 
in Canada include the Rovers Evalyn Brush and Copan Self Vaginal FLOQSwabs.5 Other 
self-collection devices available internationally include the Viba-Brush (a lower-cost version of 
Rovers’ Evalyn Brush),6 Qvintip by Aprovix,7 Mia by XytoTest,8 and the Eve Medical HerSwab. 
In clinical studies, other types of cotton and flocked swabs typically used for cervical sample 
collection by clinicians have also been used for self-collection.

A variety of analysis platforms are available for HPV testing in Canada including the Abbott 
RealTime High Risk HPV assay, Aptima HPV assay, BD Onclarity HPV Assay, cobas 4800 HPV 
amplification/detection kit, digene HC2 High-Risk HPV DNA Test, Roche Linear Array HPV 
detection kit, and the Cepheid Xpert HPV.5

Cost
Information regarding the Canadian pricing of individual self-collection devices was not 
available. Information about other relevant health care costs are discussed in the section on 
Cost-Effectiveness.

In the US, at-home HPV self-sampling kits are available for purchase on the internet. The Nurx 
kit costs US$49 to US$79, plus a $15 consultation fee.9 The Everlywell kit costs US$24.99 to 
$49.10 Both sampling kits are sent directly to one’s home and the self-collected samples are 
returned to a lab for analysis via a prepaid envelope.
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Who Might Benefit?
Self-sampling is seen as a way to engage underscreened or never-screened individuals in 
participating in cervical cancer screening by increasing the convenience and autonomy of 
sample collection. Self-sampling for HPV testing may also be beneficial for individuals who 
face barriers in accessing traditional cytology screening such as lack of access to a primary 
care provider, a history of trauma, distance, lack of access to transportation, paid time off, 
and childcare. Further details are provided in this scan in the sections on Perspectives and 
Experiences and Barriers and Facilitators to Cervical Cancer Screening.

Current Practice
The most recent Canadian guidelines for cervical cancer screening were published in 2013 
by the Canadian Task Force on Preventive Health Care.3 These guidelines recommend 
cervical cytology (Pap testing) for cervical cancer screening every 3 years starting at the 
age of 25.3 Screening can end after the age of 70, as long as the previous 3 screening 
tests produced normal results.3 These guidelines recommend against HPV testing for 
cervical cancer screening; however, the evidence regarding HPV testing has evolved since 
these recommendations were produced and the existing guidelines are in the process of 
being updated.3

The American Cancer Society now recommends HPV testing as the primary modality of 
cervical cancer screening for people over the age of 25 years.11 HPV primary testing for 
cervical cancer screening has been implemented in Australia, the Netherlands, Finland, and 
the UK.1 A number of Canadian provinces are currently planning to implement HPV testing 
within their cervical cancer screening programs.1

Technical Considerations
Samples for HPV testing can be collected using different combinations of collection devices 
and transport media. These range from dry cotton swabs to flocked swabs in liquid media. 
Samples also require transportation to a lab from the place of collection. These samples are 
often returned through the mail, which raises questions about the stability of the samples 
in different temperatures, shipping conditions, and time periods. Samples returned in liquid 
media may need special handling to ensure mail system safety protocols are met and this 
can result in more expensive postage.

Viviano and colleagues (2018)12 compared cotton and flocked swabs in a PreservCyt vial for 
sample self-collection in a group of women referred for colposcopy. The swabs were analyzed 
using the Anyplex II HPV HR Detection assay.12 Although there was substantial agreement 
between the 2 sampling methods, the total HPV prevalence detected with the flocked swab 
was statistically significantly greater than that detected with the cotton swab (38.1% versus 
29.7%; P = 0.006).12 The mean number of cells collected was also significantly higher with the 
flocked swab.
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Self-collected samples using a dry, cone-shaped flocked swab and a FLOQSwab with 
transport medium were compared with clinician-collected samples for HPV DNA testing in 
Korea.13 The samples were tested on both the Roche cobas 4800 HPV and Abbot RealTime 
High Risk HPV tests.13 Both the Roche and Abbott tests performed similarly on the wet and 
dry cervical samples, with no statistically significant differences in agreement observed. 
Diagnostic test accuracy was high on each test for both swab types.13

Researchers in Denmark assessed the analytical stability of using the dry Evalyn self-
sampling brush analyzed using the BD Onclarity HPV Assay.14 HPV detection was steady 
among time points from baseline to 32 weeks after sample collection.14 Storage temperatures 
ranging from 4 °C (refrigeration) to room temperature to 30 °C were also stable. The use of 
dry samples removed the issues related to the use of liquid medium such as spillage, skin 
irritation, or accidental consumption.14 Any spillage of the liquid media, by the user or in the 
lab, can affect the analytical volume for analysis and may impact the accuracy of results.14 
Dry samples can be mailed directly to the lab without any other major considerations and at a 
lower cost, as compared to a liquid sample.14

Du et al. evaluated filter paper card solid transport media for self-collected samples.15 Solid 
media was compared with self-collected samples and clinician-collected samples in the 
ThinPrep media. All samples were tested with cobas 4800 and SeqHPV NGS assay for 
high risk HPV and found similar sensitivities and HPV positivity for both types of media 
used for the self-samples.15 The filter paper cards were easier to transport and store than 
liquid media.15

Concurrent Developments
Urine testing for high-risk HPV screening has been under development for some time as an 
alternative non-invasive method of sample collection. Despite good agreement observed 
between urine sample and clinician-collected cervical sampling results and good acceptability 
from screening participant and health care providers, urine sampling for this purpose has 
not yet been implemented as an alternative method of sample collection for high-risk 
HPV testing.16

Self-sampling for the purpose of cancer screening is not limited to cervical cancer. The fecal 
immunochemical test (FIT) has been introduced into colorectal cancer screening programs 
to allow people at average risk for colorectal cancer to collect a fecal sample for screening 
within the comfort of their homes.17 The introduction of the FIT into screening programs has 
increased screening completion rates.17 As of 2021, every province and territory in Canada 
offers self-collection of samples for colorectal cancer screening.

Summary of the Evidence

Results
In 2019, CADTH conducted a health technology assessment18 on HPV testing for primary 
cervical cancer screening, accompanied by recommendations from the Health Technology 
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Expert Review Panel (HTERP);19 however, self-sampling methods were not included in the 
original report. A separate report was completed evaluating the diagnostic test accuracy 
and agreement between self-collected samples for high-risk HPV testing for primary cervical 
cancer screening and clinician-collected samples for HPV testing or cytology in asymptomatic 
people.20 The review found that self-sampled HPV tests based on PCR for the detection of 
cervical intraepithelial neoplasia (CIN) grade 2 or more severe were shown to have sensitivity 
or specificity that was not statistically significantly different when compared with clinician-
sampled tests.20 However, self-sampled HPV tests based on signal amplification were not 
as accurate for the detection of CIN2+.20 Moderate to excellent agreement between self- and 
clinician-sampled HPV tests was reported in primary studies.20 Various HPV tests were 
evaluated in different health care settings. However, it was unclear whether the differences in 
the agreement were associated with the types of HPV tests due to heterogeneity between the 
included studies. The impact on the diagnostic accuracy or agreement of self- and clinician-
sampled HPV tests was unclear.20

A second update to this report, that did not include critical appraisal of the included studies, 
was conducted in 2021 and identified 10 non-randomized studies for inclusion.21 These 
studies mostly included participants who were referred to colposcopy clinics for the 
treatment of cervical abnormalities.21 Overall, self-collected samples for HPV testing were 
comparable to clinician-collected samples; however, the results did vary based on the type 
of test that was used.21 Self-sampling did not appear to be as accurate as clinician sampling 
when the HC2 test was used.21

The results of further studies published since 2018, including participants who were due 
or overdue for cervical cancer screening and did not have a previously diagnosed cervical 
abnormality, are summarized in Table 1 and Table 2. Self- and clinician-collected HPV 
samples did not produce significantly different results in HPV prevalence22-24 or histologically 
important results.23 When randomized to self-collection for HPV testing or clinician collection 
for cytology testing (Pap test), significantly more participants completed screening in the 
self-collection group.25 Regarding diagnostic sensitivity of self-collected samples for cytology 
testing, rather than for HPV testing, authors of 1 study concluded that physician-collected 
samples were statistically significantly superior to self-collected samples.26

Table 1: Characteristics of the Trials

Author, year,

country

Study design,

study duration,

sample size Population

Intervention,

comparator(s) Outcomes

Aarnio et al. 
(2021)23

Sweden

RCT

18 months

N = 11,951 invited

Self-sampling = 2,466

Clinician-collected = 
1,519

Women aged 30 to 
60 years undergoing 
high-risk HPV, primary 
cervical cancer 
screening, with no prior 
screening for 1 year 
before study entry

Vaginal self-sampling for HPV testing 
(Rovers Viba-Brush) returned by mail

Clinician-collected vaginal sampling 
for HPV testing (cytobrush) at a 
midwife clinic

•	Prevalence of 
HPV

•	Detection of 
CIN2+ or CIN3+
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Author, year,

country

Study design,

study duration,

sample size Population

Intervention,

comparator(s) Outcomes

Aranda Flores et 
al. (2021)22

Norway

Non-randomized 
observational study

12 months

N = 505

(1,010 samples)

Sexually active women 
aged 30 to 65 years 
attending cervical 
cancer screening and 
health professionals at 
the oncology clinic

Vaginal self-sampling for HPV 
testing (XytoTest medical device in 
PreservCyt Solution)

Clinician-collected vaginal sampling 
for HPV testing (Cervex-Brush in 
PreservCyt Solution)

Samples were collected on the same 
day using each method in alternating 
order for each participant and 
analyzed using Abbott RealTime High 
Risk HPV assay

•	Prevalence of 
HPV

•	Level of 
discomfort

•	Level of difficulty

Reques et al. 
(2021)25

France

RCT

22 months

N = 687

Women aged 25 to 
60 years experiencing 
socioeconomic 
difficulties and who 
had not had a Pap 
smear in the past 3 
years

Vaginal self-sampling for HPV 
testing collected in clinic or at home. 
Samples were analyzed using Abbott 
RealTime High Risk HPV test

Pap smear (LBC) 

•	Screening 
completion rate

•	Cytological 
abnormalities 
(ASC-US, LSIL, 
HSIL)

Satake et al. 
(2020)26

Japan

Non-randomized 
observational study

N = 300

Women visiting clinics 
in private hospitals had 
2 samples taken at the 
same visit (self- and 
clinician-collected) 
and both samples 
underwent high-risk 
HPV and cytology 
testing

Vaginal self-sampling for HPV and 
cytology testing collected in clinic 
(home smear set)

Clinician-collected vaginal sampling 
for HPV and cytology testing 
collected in clinic (Cervex-Brush 
+ SurePath vial)

High-risk HPV testing was done using 
Roche cobas 4800 HPV kit

Cytology smears were prepared using 
the SurePath (clinician-collected) or 
Cyto-Tek (self-collected) systems

•	HPV prevalence
•	Agreement 

between high-
risk HPV testing 
and cytology

•	Cytological 
abnormalities 
(ASCUS or 
greater)

McLarty et al. 
(2019)24

US

RCT

N = 174

Women visiting a clinic 
for regularly scheduled 
routine Pap test and 
pelvic examination

Vaginal self-sampling for HPV testing 
collected at home and returned by 
mail (tampon worn for 2 hours or Eve 
Medical HerSwab)

Clinician-collected vaginal sampling 
for HPV testing

High-risk HPV testing was done using 
Roche cobas 4800 HPV kit

•	Percentage 
of women 
compliant with 
testing

•	Validation of 
HPV results with 
paired clinician-
collected sample

•	Results of 
tampon vs. 
HerSwab

•	Participant 
satisfaction

ASCUS = atypical squamous cells of undetermined significance; CIN = cervical intraepithelial neoplasia; HSIL = high-grade squamous intraepithelial lesion; LBC = liquid-
based cytology; LSIL = low-grade squamous intraepithelial lesion; RCT = randomized controlled trials; vs. = versus.
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Table 2: Results of the Trials

Author, year,

country
Screening completion 

rate Test agreement HPV prevalence
Cytology or 

histology findings
Patient-reported 

outcomes

Aarnio et al. 
(2021)23

Sweden

Significantly higher 
in the self-sampling 
group (44.3% vs. 
26.5%; P < 0.001)

NR Not significantly 
different between 
groups (6.8% vs. 
7.8%; P = 0.26)

Not significantly 
different between 
groups

CIN2+

48 vs. 35; P = 0.49

CIN3+

40 vs. 25; P = 1.00

NR

Aranda Flores 
et al. (2021)22

Mexico

100% of enrolled 
participants 
completed the study

Agreement 
between self- and 
clinician collection 
was fair for HPV 
DNA testing 
(concordance rate 
= 78.2%, k = 0.34, 
95% CI, 0.24 to 
0.44; P < 0.001)

Not significantly 
different between 
groups (22.8% vs. 
19.2%; P = 0.19)

NR •	96.8% of 
participants were 
confident with 
self-collection

•	88.8% of 
participants 
reported no 
discomfort 
associated with 
self-collection

Reques et al. 
(2021)25

France

Significantly 
more participants 
completed screening 
in the self-sampling 
group (71.3% vs. 
39.5%; P < 0.001)

NR NR No significant 
differences 
in cytological 
abnormalities were 
observed between 
groups (2.3% vs. 
2.0%; P = 0.74)

NR

Satake et al. 
(2020)26

Japan

Clinicians collected 
samples from all 300 
individuals enrolled in 
the study

Overall 
concordance rate 
for high-risk HPV = 
96.3%

Overall 
concordance 
rate for cytology 
= 90.7%

Positive rate for high-
risk HPV was not 
significantly different 
between groups

(13.7% physician-
collected vs. 14.7% 
self-sampled; 
P = 0.37)

Positive rate for 
physician sampling 
was significantly 
greater than that 
of self-sampling 
(12.3% vs. 5.3%; P < 
0.0001

NR

McLarty et al. 
(2019)24

US

66% of self-collected 
samples were 
returned for analysis. 
No significant 
difference was 
measured between 
groups

Overall agreement 
for HPV 18 
(HerSwab) = 100% 
(P < 0.0001)

Overall agreement 
for other high-risk 
HPV types = 93.1% 
(P < 0.001)

There was a high 
failure rate for the 
tampon collection 
method and 
performance was not 
compared.

10.3% samples 
collected with 
HerSwab were 
positive for HPV. One 
sample was positive 
for high-risk HPV

NR Respondents said 
the self-collection 
procedure was fast, 
not painful, easy to 
do, and the majority 
would prefer to 
collect the sample 
themselves vs. 
clinician collection

CIN = cervical intraepithelial neoplasia; NR = not reported; RCT = randomized controlled trial.
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Safety
No safety issues related to the use of self-sampling devices for HPV testing were reported in 
the reviewed clinical studies.

Cost-Effectiveness
The authors of a 2020 systematic review examined cost-effectiveness modelling studies 
of HPV self-sampling from the societal or payer perspectives.27 The results of 14 of the 
16 studies included in the analysis suggested that self-sampling for HPV testing could be 
a cost-effective screening strategy.27 Six of the 16 included studies targeted enrolment of 
women who were under screened for cervical cancer and 11 of the 16 studies were set in 
high-income countries. In addition to conclusions regarding cost-effectiveness, the authors 
concluded that the effect of widespread vaccination against HPV in higher income countries 
could be explored further in future research.27

A randomized controlled trial conducted in Sweden compared the cost-effectiveness of 
repeated at-home self-sampling for HPV testing versus midwife-collected samples for 
Pap testing from the health care provider perspective.28 Self-sampling resulted in a higher 
participation rate and greater detection of histologically important cytology at a lower cost 
than midwife-collected samples for cytology testing (€ 229,446 versus € 782,772).28 The 
analysis was undertaken from the health care provider perspective.28 Sensitivity analyses 
altering participation rate, screening test cost, sampling kit cost, and appointment cost did 
not affect the results of the analysis.28

Perspectives and Experiences
Much research has been done examining participants’ experiences with, and attitudes 
toward, cervical cancer screening. When considering the implementation of self-collection, 
both participants’ and health care providers’ perspectives are important to inform optimal 
approaches to screening.

Screening Participants
Nishimura et al. (2021)29 conducted a systematic review of values and preferences related 
to HPV self-sampling for cervical cancer screening and Camara et al. (2021)30 conducted 
a meta-synthesis of qualitative studies related to the self-collection of HPV samples. The 
self-collection of samples for HPV testing was generally found to be a highly acceptable 
method of screening.29 The high level of acceptability is consistent across varying age and 
income groups, and countries of residence.29 The ease of use, convenience, privacy, and 
emotional and physical comfort of self-sampling have been found to be acceptable to users.29 
The aspects of confidentiality and privacy associated with self-collection were preferred by 
both participants and health care workers.30 Self-collection was also found to be associated 
with less pain, discomfort, and embarrassment for the participant.30

In some cases, screening participants prefer to have a clinician collect their cervical samples. 
Accuracy of the sample was the most common concern related to self-collection, particularly 
among participants who were familiar with other methods of cervical cancer screening.30 
Step-by-step-instructions and clear illustrations in the appropriate language were helpful to 
reassure participants that they were collecting their samples properly.29 Safety and sterility 
of the swab were also noted.30 The size of the device used for sample collection was 
associated with differences in participants’ perceptions: The smaller the swab, the more 
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comfortable participants were with its use.30 Participants in some studies were reluctant to 
perform self-collection because of discomfort or shyness related to their bodies.30 Some of 
this reluctance was associated with cultural barriers that prevent women from being familiar 
or comfortable with their bodies.30 In contrast, other studies concluded that self-collection 
provided participants with an opportunity to learn more about their bodies and empowered 
them to contribute to their own care.30

Communication with one’s partner was noted as an important consideration in some 
studies.30 In some situations, the insertion of the swab could be interpreted similarly to 
intimate relations with another person and could feel in conflict with an individual’s cultural 
beliefs.30 Participants felt more comfortable with self-collection when their partner was 
informed and supportive of the procedure. Participants’ relationships with their peers were 
also important contributors to screening.30 Undergoing testing together and being able to 
talk freely with peers about concerns and fears, and ask questions of those who had already 
undergone screening, were facilitators to screening.30

Culturally sensitive and appropriate health education materials are an important factor in 
the uptake of sample self-collection.30 Based on the responses of study participants, the 
authors concluded that educational materials should be matched to participants’ needs 
(e.g., language, literacy levels, cultural requirements).30 Participants trusted the results of 
their self-collected tests more when they felt they had received adequate instructions before 
testing. Instructions that included a verbal, as well as written, component and images were 
the most helpful.30

The results of a few studies highlighted concerns about self-collection for participants with 
physical mobility limitations.30 Dexterity issues and difficulties with mobility might lessen 
a participant’s confidence in their ability to self-sample. The self-collection devices might 
also be difficult to use because of the packaging involved, such as screw-top vials for 
sample delivery.30

Generally, home-based sampling was preferred over self-sampling in a clinic setting, 
regardless of the country or geographical location of the clinic.29,31 More than half of 
participants in 1 survey indicated they did not want any support while collecting their 
samples.31 Benefits of testing at home included the convenience of choosing when to perform 
the test, removing the time required to travel to a clinic, and not having to take time off work.30 
Drawbacks to at-home testing were identified by some participants, such as living in a home 
with others that lacked the necessary privacy to take their sample or the lack of a clean space 
in which to take the sample.30 Access to clinics was a major barrier to in-clinic screening.30

In high-income countries, samples were most often returned for analysis by mail. In low- to 
middle-income countries, samples were generally collected from people’s homes by a 
community health worker and then sent for analysis in batches.29 A cervical swab was the 
most commonly used and most accepted device used for self-sampling.29 Other sampling 
devices identified in the systematic review that were used in clinical studies included the 
cervical brush, lavage, tampons, and labial padette.29 Self-collection for cervical cancer 
screening is a relatively new option. Therefore, both participants and health care workers felt 
a need for standardized guidelines for the use and availability of self-collection devices.30

Surveys conducted among Canadian cervical cancer screening participants show a 
preference for self-sampling as an option for cervical cancer screening.32,33 In 1 study, 93% 
of those surveyed indicated they had no prior knowledge of HPV self-sampling, suggesting 
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that the majority of those eligible for cervical cancer screening in Canada are unaware that 
self-sampling may be an option in the screening pathway.33

Indigenous Populations
Indigenous people in Canada, Australia, New Zealand, and the US have a higher incidence of 
cervical cancer morbidity and mortality than non-Indigenous people.34 Zehbe and colleagues 
(2017)35 examined the preferences of First Nations women in Canada who participated 
in the Anishinaabek Cervical Cancer Screening Study, which compared clinician- and 
self-collected sampling for cervical cancer screening. Participants in the study had a strong 
preference for self-collected HPV sampling as compared with clinician-collected Pap testing.35 
Participants who were able to collect their own samples experienced greater accessibility 
to screening. Additionally, they experienced less physical and emotional discomfort, and 
had fewer concerns about privacy and test results.35 The authors concluded that future 
program implementation could be enhanced by including more culturally sensitive education 
addressed to all community members, clarifying that HPV causes cervical cancer and 
normalizing the roles of people of all genders in the spread of HPV to avoid placing blame on 
1 group over the other.35

Indigenous women in New South Wales were surveyed after the implementation of HPV 
testing for primary cervical cancer screening in Australia.36 Participants in the study were 
generally not familiar with the changes to the screening program or the role of screening in 
cervical cancer prevention.36 Most of the participants expressed a negative attitude toward 
cervical cancer screening. Participants who had more understanding of cervical cancer 
prevention had a better perception of screening and felt they had a responsibility to get tested 
and take care of their health.36

Most of the Australian study participants who were eligible for self-collection had not 
previously been offered the option.36 Additionally, the majority were not willing to do it because 
they were afraid they would do it incorrectly, injure themselves, or have to return for a more 
invasive test despite self-sampling.36 Although they were not keen to use it themselves, the 
participants did think that self-collection should be offered as an option to increase autonomy 
for those who desire it.36 Embarrassment or a dislike of speaking about private topics ― like 
illness, private parts of the body, and sex ― contributed to participants not discussing the 
topic with family, friends, or community leaders.36 Barriers to screening uptake identified in 
this study included lack of support or guidance from health care providers and not having 
access to appropriate specialist services, especially in more remote areas where there may 
only be 1 health care provider who is male.36

Transgender or Non-Binary Individuals
Connolly and colleagues37 undertook a systematic review of barriers and facilitators to 
cervical cancer screening among transgender men and non-binary individuals assigned 
female at birth.37 In some screening programs, only those marked as “female” on their medical 
records are invited for screening, thereby potentially missing an entire group of people eligible 
for cervical cancer screening.37 Generally, gender minority patients assigned female at birth 
are less likely to be up-to-date with their cervical cancer screening than cisgender patients.37 
Authors concluded that there may be inadequate resources and a lack of appropriate 
guidance aimed at this population.37

Gender dysphoria associated with cervical cancer screening can vary among individuals. In 
a qualitative study included in the systematic review, some individuals reported in interviews 
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that the focus on a female part of their body was extremely upsetting, while others were not 
bothered and cited their general lack of genital dysmorphia as contributing to their response.37 
Some individuals will face barriers through insurance not allowing coverage for procedures 
labelled or coded as “female” once they have registered a change in gender.37 Concerns 
associated with self-collection included a reluctance to engage with parts of their anatomy 
that they no longer identify with, lack of comfort with the accuracy of the self-swab, and 
unease with the lack of visual examination of the cervix by a health care provider.37 There is 
a high prevalence of prior emotional and/or sexual trauma among these individuals that may 
also contribute to a reluctance to participate in screening.38 Additionally, there is a general lack 
of appropriate educational materials directed toward these groups.38

Androgen therapy has been associated with increased odds of a failed cervical sample. 
Studies in the UK have reported that androgen-induced changes to cervical and vaginal tissue 
can make sample collection more painful and cervical examination can potentially lead to 
gender dysphoria for transgender men and non-binary people with a cervix.37,39

Older Screening Participants
In a study evaluating the experiences of self-testing at home in older participants (60 to 75 
years of age) in Sweden, the majority of participants found self-sampling to be easy or very 
easy to perform and preferred self-sampling over clinician-collected sampling.40 The authors 
found that participants who had more understanding about HPV infection and its relationship 
to cervical cancer were more concerned about receiving a positive HPV test result.40 Other 
studies have found generational differences and report that self-sampling is generally more 
acceptable to younger individuals.33,41

Medically Underserved Populations
In the US, lower screening rates have been documented in a number of groups including 
Hispanic, Asian, and American Indian/Alaskan Native people.42 New immigrants and people 
without a usual source of health care are also often underscreened.42 In non-focus group 
studies included in a systematic review, percentages of people who preferred self-testing 
to Pap testing ranged from 10% to more than 90%.42 People in low-income populations 
and those staying in domestic violence shelters preferred the HPV self-test less than other 
groups.42 The majority of rural residents preferred the self-test option.42

In focus group studies with low-income participants who belonged to ethnic minority 
groups, there was a preference for the health care provider to collect the HPV sample 
because of a fear of not doing it correctly themselves.42 The majority of low-income and 
minority participants cited privacy and convenience as factors that contributed to their 
preference for self-collection. Study participant variables that were most associated with 
a preference for HPV self-collection over Pap testing included more education, older age, 
less frequent screening history, and self-reported avoidance of preventive care because of 
discrimination or cost.42

Health Care Providers
HPV testing has been incorporated into the national cervical cancer screening program 
in Australia since December of 2017.43 Self-sampling in a health care setting is an option 
for eligible underscreened or never-screened participants. A survey conducted in late 
2018 among rural general practitioners (GPs) found that they had limited experience with 
facilitating self-sampling. Their capacity to offer self-sampling was limited by inadequate 
provision of provider education, difficulty accessing testing kits, poor availability of accredited 
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labs, and unclear compensation guidelines.43 They also reported uncertainty around patient 
eligibility and the quality of self-collected samples. The providers indicated that, although the 
provision of self-collection could increase uptake of cervical cancer screening among some 
participants, the limitation of only being able to self-collect the sample in a GP’s office would 
not remove many of the limitations that keep people from accessing screening.43 Although 
many GPs did not have extensive experience with self-collected sampling, they did show 
optimism with the potential for the practice to increase rates of cervical cancer screening. To 
facilitate their ability to offer this option to patients, GPs indicated a requirement for a clearer 
view of the details of the program, and eligibility and guidance as to how they can incorporate 
self-collected samples into their daily practices.43 Further support was also required at a 
systems level to enable easier access to labs, test kits, billing, and appropriate guidance.43

Surveys conducted after 2 years of experience with the Australian HPV screening program 
found that most health care providers were comfortable with the extension of screening 
intervals to 5 years from 2 years, the increased age of recommended first screening, and 
the type of test used (all of which were part of the changes to HPV screening from cytology 
testing).44 The majority of providers agreed that self-collection is a reasonable alternative to 
Pap for underscreened individuals45 and were comfortable offering self-collection to those 
who declined practitioner-collected sampling.44 Some discomfort was expressed regarding 
the length of time between screenings being up to 7 years for participants to be defined as 
underscreened.44 The clinicians surveyed were in favour of a broadened definition of eligibility 
for self-sampling.44 Providers reported barriers to implementation such as a poor publicity 
campaign, long waits to access self-collection, and confusion among practitioners, and 
confusion and disappointment from women about the limited eligibility for self-collection.45 
The authors did find that further supports for health care providers ― such as additional 
education for providers, handouts for patients, and information appropriately targeted to 
Aboriginal and Torres Strait Islander women ― would be useful to improve the implementation 
of self-collection of samples.44,45

Barriers and Facilitators to Cervical Cancer Screening
Barriers
A wide variety of barriers to accessing cervical cancer screening have been identified. Barriers 
generally fall within broad categories such as logistical, structural, procedural, personal, and 
knowledge-based.

Logistical and structural barriers to cervical cancer screening include:

•	 no access to a primary care physician or screening clinic32,36

•	 inconvenient clinic hours41

•	 a lack of time due to competing priorities, such as work or parenting41

•	 a lack of child or elder care41

•	 hidden costs, such as child care, transportation, or parking31

•	 not wanting to be screened by a male clinician36,41

•	 a desire for bodily autonomy31,35,46

•	 a lack of appropriate or empathetic screening services31

•	 overall difficulty navigating the health care system.31

Procedural barriers to cervical cancer screening include:
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•	 a fear of test-related emotional or physical discomfort31,32,35,41

•	 embarrassment or shyness31,32,36,41,47

•	 a dislike of Pap testing32

•	 a potential lack of privacy in small towns or crowded housing.41,47

Knowledge-based and personal barriers to cervical cancer screening include:

•	 a fear of self-injury while collecting the sample48

•	 feeling unqualified to take an adequate or reliable sample themselves36,41,48

•	 a distrust of health care providers47

•	 a lack of understanding of the need for regular cervical cancer screening32

•	 a lack of understanding of HPV test reliability41

•	 a lack of understanding of the relationship between HPV infection and cervical cancer31,49

•	 perceptions of low cancer risk and high screening barriers42

•	 fear of receiving a positive HPV test result31

•	 not receiving enough information alongside a positive HPV test result31

•	 a misalignment between cultural beliefs and understanding of cervical cancer screening50

•	 recent immigration status.50

Self-sampling alone would not be able to remove all of the barriers to cervical cancer 
screening; however, many of the logistical and structural barriers could potentially be removed 
or reduced with the implementation of sample self-collection. Knowledge-based barriers may 
require additional interventions, such as education and increasing awareness of HPV infection 
and cervical cancer screening, as the introduction of self-sampling alone would likely not 
alleviate these barriers.

Facilitators
A variety of barriers to accessing cervical cancer screening have been identified. They include:

•	 providing self-collection kits with return postage to enable easy return of the sample 
to the lab51

•	 flexibility over where and when sample collection takes place (e.g., at home or at a clinic 
while attending another appointment)41,46

•	 providing screening participants with a choice regarding which method of sample 
collection they would prefer49

•	 access to a female health care provider41

•	 a personal recommendation from a trusted health care provider to take part in cervical 
cancer screening41,49,51

•	 relationship building between providers and communities31,51

•	 availability of culturally sensitive and appropriate screening approaches and educational 
materials35,47,51

•	 within Indigenous and other cultural contexts, reaffirming women’s traditional caregiving 
and educational roles within the community.47
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Interventions to Improve Screening Uptake
The authors of a 2021 Cochrane systematic review and meta-analysis52 examined different 
interventions aimed at increasing the uptake of cervical cancer screening. They found 
moderate-certainty evidence that invitations to screening increased uptake compared to 
control.52 Invitations that were personalized to the recipient were more successful and there 
was moderate-certainty evidence that sending a letter with a fixed appointment date was 
more successful than a letter with an invitation to make an appointment at the recipient’s 
convenience.52 The use of educational materials and lay health worker involvement among 
ethnic minorities to increase screening uptake were supported by low-certainty evidence.52 
It was not clear from the evidence which kinds of educational materials would be the 
most effective.

Other interventions that were identified, but were less widely reported, included counselling, 
risk factor assessment, access to a health promotion nurse, photo comic book, intensive 
recruitment, and message framing.52 The authors were unable to draw clear conclusions 
regarding the effectiveness of these interventions because of the lack of data; however, 
attempts at intensive recruitment and access to a health promotion nurse may have 
contributed to increased screening uptake.52 The self-collection of samples for cervical 
cancer screening as a means to increase uptake was not covered in this review but will be the 
subject of future work.52

Indigenous Populations
Canada
Dick and colleagues (2021)51 studied community-driven approaches to increase ownership 
of cervical cancer screening in rural and remote Indigenous communities in Northern 
British Columbia. CervixCheck North is a pilot project of self-collection for HPV screening 
conducted on the traditional, unceded, and occupied territories of the Carrier Sekani 
Nations in collaboration with Carrier Sekani Family Services (CSFS), an Indigenous health 
and wellness organization.51 Distribution of self-collection kits started in February 2019 at 
community health centres by physicians and nurses to persons with a cervix who met the 
eligibility criteria and each community provided at least 2 information sessions and provided 
educational materials.51

As part of the project, the Indigenous partners were invited to define how the process would 
be shared with the community in a culturally informed and collaborative way.51 The research 
team completed cultural competency training before beginning the study. Steps were taken to 
ensure the language and project materials used reflected the knowledge of the existing health 
team and that the holistic health model that guided care in their communities informed the 
project development and rollout.51

The authors stated that a primary driver of community-specific culturally sensitive 
programming was the prioritization of community engagement.51 The local CSFS teams were 
involved in the creation and distribution of the study materials and the cultural protocols used 
throughout the project.51 The partnerships of trust, communication, project promotion by 
community health advocates, and building on an existing base of local health care services 
were strengths of the project.51

In Nunavik, Quebec, key community stakeholders formed an advisory committee to direct 
discussions with 27 Inuit women to identify the best ways to implement HPV self-sampling as 
a way of increasing access to routine screening in the community.49 They found that the most 
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influential factor in the use of health services was the cultural awareness of the provider.49 
Lack of access to medical information was a major barrier to screening. The participants 
in the study generally expressed a desire to access screening after learning more about 
the medical facts about cervical cancer and screening.49 The participants highlighted the 
importance of individual choice in the method of screening that they prefer to engage in.49 
Visual communication between the provider and the patient was most likely to influence other 
factors in screening acceptance and participation.49

A study published by Wakewich and colleagues (2016)47 examined colonial legacy and the 
experience of First Nations women in cervical cancer screening in Northwestern Ontario. The 
colonial legacy and influence contributed to a list of barriers to screening access including 
strong sense of body shyness, shame related to sexuality and sexually transmitted infections, 
concerns about confidentiality in clinical interactions, and distrust or caution around health 
care providers.47 In contrast, facilitators to screening uptake included reaffirming women’s 
traditional caregiving and educational roles, enhancing mother and daughter communication, 
improving cultural sensitivity in health care and education, and the adoption of self-sampling 
to increase privacy and control of the screening experience.47

International
Six primary care clinics were randomized in a community-based cluster randomized 
controlled trial comparing HPV self-collection versus standard Pap tests to reach 
underscreened or never-screened Indigenous people in New Zealand.34 Participants in the 
intervention arm were offered a self-collection kit (completed at home, at the clinic, or at a 
community centre) but were also able to choose a provider-collected HPV test or Pap test 
if that was their preference. Fifty-nine percent of Māori women were screened in the self-
collection arm and 21.8% were screened in the Pap testing arm.34 More than 90% of Māori 
women who accepted the HPV self-test took their own swabs and the majority of samples 
(73.6%) were taken at the clinic.34 Māori women in the intervention group were 2.8 times more 
likely to be screened than those offered traditional cervical cancer screening. The authors 
suggested that their results could be generalizable to benefit Indigenous peoples facing 
similar barriers to screening in other high-income countries like Canada.34

Underscreened or Never-Screened Populations
In underscreened or never-screened populations, direct mail strategies have been shown to 
result in higher screening uptake, enabling access to people who have not engaged with the 
health care system in some time.53 Sending self-testing kits to individuals’ homes via direct 
mail can be more cost-effective than opt-in strategies, where individuals have to seek out 
testing themselves, although with higher overall costs.27

In a systematic review of interventions to improve the uptake of cervical cancer screening 
among lower socioeconomic groups, population screening programs were, as a whole, 
unlikely to remove the barriers and socioeconomic inequalities that prevent many 
underscreened people from participating.50 More targeted interventions were more successful 
at increasing uptake.50 Two studies from rural Mexico (self-sampling kits delivered by nurses 
to people’s homes) and France (self-sampling kit sent to people who had not attended 
screening) that provided people with HPV self-sampling kits were identified. The results of 
both studies showed a significant increase in screening uptake when HPV self-sampling kits 
were delivered directly to non-attending individuals.50
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Transgender Men or Non-Binary Individuals
A number of facilitators exist that could improve cervical cancer screening access by 
transgender men or non-binary individuals with a cervix. Findings in the literature suggest 
that providers should explore the individual’s preferences around screening, while avoiding 
assumptions about their feelings toward the process.37 Providers can become familiar with 
examination techniques that minimize the potential for gender dysphoria or pain, while 
maintaining patient autonomy.37 Self-collection for HPV screening may provide a more 
acceptable alternative to Pap smears for this group of patients. More localized research 
may be needed to inform specific policy changes.37 As with other minority groups, cultural 
competency in care was cited as a facilitator to screening uptake.37 Both self- and provider-
collected HPV swabs were preferred over Pap testing.37 Those who preferred self-collection 
indicated that it provided a greater sense of bodily autonomy.37 HPV tests were less 
emotionally invasive and dysphoria inducing, and more comfortable.

In a before-and-after study of rates of cervical cancer screening among transmasculine 
or non-binary patients in New York City, providers offered a self-swab to patients who 
declined a speculum exam.54 Prior to the introduction of self-collection, 25% of 121 identified 
transmasculine patients had cervical cancer screening documented on their records. After 
the switch to self-collection for high-risk HPV testing, there was a significant increase (51% 
of 193; P < 0.001) in patients who had a screening test documented in their medical record.55 
The screening rate of cisgender women at this health care facility was 76% during the same 
time period.55

Operational Considerations

Rural and Remote Communities
As part of the CervixCheck program in Northern British Columbia, test kits were initially 
sent home with study participants for completion, but the researchers found that none of 
them were returned for analysis.51 The participants indicated that there were confidentiality 
concerns related to self-collection of samples within crowded living arrangements and the 
locations of the sample drop-off sites within the small towns.51 The protocol was changed to 
allow for self-collection kits to be completed at the community health centres and mailed to 
the lab for analysis by the health centre staff. With this change, the completion rate increased 
to 100% (78 returned test kits).51 Additionally, rollout of the program was slowed due to the 
start of the COVID-19 pandemic and health care centre closures.51

In rural and remote communities, follow-up care (cytology tests or colposcopy) is most often 
accessed outside of the community. This can cause limitations based on when the health 
care providers are physically present in the community and when travel to other centres 
is able to happen dependent on travel access because of finances, time required to travel, 
or weather.51

COVID-19 Pandemic
Currently, self-sampling options for cervical cancer screening are especially important 
considering the COVID-19 pandemic and its impacts on health care services. The detection 
of both HPV and severe acute respiratory syndrome coronavirus 2, or SARS-CoV-2, involve 
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the use of PCR testing and some common reagents and consumable items.56 In Canada, 
common screening and lab resources were diverted to COVID-19 testing. This resulted in the 
delay of HPV-based screening in some provinces.56

The self-collection of samples for cervical cancer screening can allow people to maintain 
physical distance and provide access to vital health care screening when much of in-person 
health care has been paused.57 In Ontario, cervical cytology screening decreased by 63.8% in 
the first 6 months of the pandemic as compared to the same time period in 2019.58 Reaching 
underscreened populations will remain a challenge as the pandemic continues to exacerbate 
the issues that create and compound health inequality.57,59

Common barriers from before the pandemic may now be worsened including 
embarrassment, physical discomfort, fear of the possibility of cancer, judgment, 
inconvenience, physical disability, trauma, female genital mutilation, lack of familiarity with 
the person taking the sample, and lack of understanding of the procedure.59 Fears about 
safety (e.g., visiting a doctor’s office or riding public transportation in a pandemic, risk of 
transmission to loved ones) have contributed to reluctance to attend screening during 
the pandemic.59

Based on the available literature, ways that access to in-person screening programs could be 
improved while the pandemic continues include more guidance and appointment reminders, 
and information about what to expect regarding hygiene and safety procedures in place at 
the appointment site.59 Self-sampling could also aid in lessening the backlog of patients 
who will remain when the pandemic ends by allowing people to sample themselves in the 
convenience of their homes rather than taking up time and resources at in-person clinics.57 
The Netherlands has highlighted the option for HPV self-collection in screening invitation 
letters since November 2020.56

Final Remarks
The identification of high-risk HPV infection through screening is an important step on the 
path to the elimination of cervical cancer in Canada. Although the research surrounding the 
use of HPV testing using self-collection of samples for primary cervical cancer screening 
appears to be robust, there has not been widespread uptake of this technology in Canada. The 
implementation of self-collected sampling for HPV testing may provide an accurate and more 
convenient option to increase participation in cervical cancer screening and reach populations 
that have historically been less likely to participate in traditional cytology-based screening.

Self-collected samples appear to be as accurate as clinician-collected samples for the 
identification of high-risk HPV infection. The introduction of self-collection into screening 
programs can help increase the personal autonomy of the individual being screened by 
providing them with another option to facilitate convenient and comfortable participation in 
screening programs. Allowing people to make a choice regarding the type of sample used 
to screen (e.g., self- or clinician-collected) and also the location of sample collection (e.g., 
at home or in a clinic) can increase their comfort levels and confidence in the screening 
process. Taking steps to target and accommodate the needs of different populations who 
have historically been less likely to participate in cervical cancer screening, such as providing 



CADTH Horizon Scan Self-Sampling Devices for HPV Testing� 23

culturally sensitive care and educational information in a variety of languages, are important 
to improve uptake regardless of the testing modality used.
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