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Summary The Lancet Regional
Background HPV test-based primary cervical screening is replacing cytology in Canada. In other countries, women’s ?g;:ggi’gg;;s
unpreparedness and concerns hindered the transition and post-implementation screening uptake. We investigated s
psychosocial correlates of intentions of screening in eligible individuals to participate in HPV-based primary
cervical screening.
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Methods We conducted a nationwide web-based survey of individuals aged 21-70 years in 2022 and oversampled

under-screened individuals. We used five Canadian-validated scales to measure HPV test-based screening
knowledge, attitudes, and beliefs. Using the multistage Precaution Adoption Process Model, we assessed women’s
stage of intentions to participate in HPV testing and self-sampling. We estimated associations of psychosocial
factors with intentions’ stage using multinomial logistic regression.

Findings In both groups (adequately screened n = 1778; under-screened n = 1570), higher HPV knowledge was associated
with intention for HPV testing and more personal barriers to the HPV test were associated with lower intentions to
participate in HPV testing or use of self-sampling. In both groups, higher self-sampling concerns were associated

*Corresponding author. Lady Davis Institute for Medical Research, McGill University, Jewish General Hospital, 3755 Chemin de la Céte-Sainte-
Catherine, Montreal, QC, H3T 1E2, Canada.
E-mail address: ovidiu.tatar@mail. mcgill.ca (O. Tatar).

www.thelancet.com Vol 39 November, 2024


Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
mailto:ovidiu.tatar@mail.mcgill.ca
http://crossmark.crossref.org/dialog/?doi=10.1016/j.lana.2024.100901&domain=pdf
https://doi.org/10.1016/j.lana.2024.100901
https://doi.org/10.1016/j.lana.2024.100901
https://doi.org/10.1016/j.lana.2024.100901
http://www.thelancet.com

Articles

with lower intentions for self-sampling and higher women'’s need for autonomy was associated with increased intentions
for self-sampling. In the under-screened group, increased age was associated with lower intentions for HPV testing and
self-sampling, while living in Canada for <10 years was associated with higher intentions.

Interpretation Our results could be used by policymakers and healthcare professionals to design communication
strategies and ensure a smooth transition to HPV-based primary cervical screening, especially for under-screened
individuals.
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Behavioural sciences

Research in context

Evidence before this study

Strong evidence shows that human papillomavirus (HPV)
DNA testing has a superior sensitivity for detecting cervical
intraepithelial neoplasia compared to cytology and that a
negative HPV test denotes a lower risk of developing invasive
cervical carcinomas compared to a negative cytology test.
Also, HPV testing on self-collected cervicovaginal samples
(i.e., self-sampling) has similar sensitivity and specificity for
the detection of precancerous lesions compared to clinician-
collected samples. This evidence led major health
organisations in the Americas, Europe, and Australia to
recommend HPV testing in primary cervical cancer screening.
Countries that have replaced cytology with the HPV test as
part of their nationally organised primary cervical screening
programs (e.g., Australia, the UK) encountered significant
implementation roadblocks triggered by screening eligible
individuals’ knowledge gaps related to cervical cancer and
negative attitudes related to HPV testing.

In the context of an imminent transition from cytology to
HPV test-based primary screening in Canada, we conducted a
web survey of screening-eligible individuals and estimated the
associations between psychosocial factors and intentions of
adequately screened (n = 1778) and under-screened

(n = 1570) women to participate in HPV test-based screening
and self-sampling.

Added value of this study

This study is the first in Canada that surveyed a national
sample of cervical screening eligible individuals and used
psychometrically validated scales to measure HPV-related
knowledge and attitudes and beliefs. To provide a more
precise and nuanced understanding of where women were in
their decision-making process, we used the multistage
Precaution Adoption Process Model to measure intentions to
adopt HPV testing. We conducted multivariable multinomial
regression analyses to estimate the associations between
psychosocial factors and women's intentions to participate in
HPV testing and self-sampling. By oversampling under-

screened individuals and separately analyzing individuals with
an adequate from those with an inadequate cervical screening
history we highlighted particularities in psychosocial barriers
of cervical screening in under-screened women.

Implications of all the available evidence

Our results will inform healthcare professionals and public
health decision-makers about the multifaceted factors that
influence the acceptability of the new screening method,
especially HPV and screening knowledge and negative
attitudes and beliefs. Considering the crucial role of healthcare
providers in cervical cancer prevention, interventions could be
delivered face-to-face to address low knowledge, high
perceived personal screening barriers, low confidence in the
HPV test and empower screening autonomy needs. Our study
could inform the design of larger-scale interventions
orchestrated by public health to prepare women for this
transition and design screening programs to ensure adequate
uptake. Digital health interventions, such as web-based
intervention, could leverage the high internet access among
the Canadian population to improve screening accessibility for
vulnerable, underscreened groups and empower them to
participate in HPV test-based screening.

The study emphasizes the importance of educating
individuals eligible for screening about self-sampling, which
provides an alternative to clinician-collected samples for HPV
testing. Self-sampling should be considered as a screening
option in newly designed HPV test-based primary screening
programs because it increases accessibility to screening and
meets women's autonomy needs. Addressing key knowledge
gaps—such as women'’s difficulties in interpreting the
implications of a positive HPV test result, insufficient
understanding of the rationale for starting screening at 25
years or later, and the extension of screening intervals to at
least five years—is essential for ensuring optimal uptake of
HPV test-based screening during the transition from
cytology-based primary cervical screening.

www.thelancet.com Vol 39 November, 2024


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://www.thelancet.com

Articles

Introduction

In Canada, the age-standardized incidence rate of cer-
vical cancer (estimated at 7.1 per 100,000 women in
2020) exceeds the WHO target of <4 per 100,000 that
must be sustained for the elimination of cervical cancer
as a public health problem.'” Most Canadian jurisdic-
tions have implemented cytology-based (i.e., Pap test)
organized primary cervical screening programs except
for Quebec, Yukon, Northwest Territories, and Nunavut,
which have long-standing opportunistic activities.’
Depending on the province or territory, cervical
screening begins at 21 or 25 years of age and continues
every 2 or 3 years up to the age of 65-70.> Importantly,
30% of cervical cancers in Canada are diagnosed in
under-screened groups amongst whom only 60% are
screened according to guidelines and which include
individuals with lower educational attainment, low
income, recent immigration status, who speak other
languages than English or French in the home, live in
rural areas, identify as LGBTQI + or are of Indigenous
identity.”* These women may experience screening-
related psychosocial or health system barriers differently
from adequately screened women; e.g., embarrassment,
lack of confidentiality or comfort with the procedure, low
accessibility to health care providers, stigma and anxiety
associated with testing positive for a sexually transmitted
infection.*”*1*

Over the last decade, the landscape of secondary
cervical cancer prevention has significantly evolved.
Strong evidence shows that human papillomavirus
(HPV) DNA testing has superior sensitivity (>90%) for
detecting cervical intraepithelial neoplasia (CIN) grade 2
or worse (CIN2+) compared to cytology (50-70%) and
that a negative HPV test denotes lower risk of devel-
oping invasive cervical carcinomas compared to a
negative cytology test, supporting the extension of
screening intervals to 5 years or more.'*'* Importantly,
using polymerase-chain-reaction assays tests for HPV
on self-collected cervicovaginal samples (i.e., self-
sampling) has similar sensitivity and specificity for
the detection of CIN2+ or CIN3+ compared to clinician-
collected samples.”” Mailin or community/clinic
approaches are the most effective self-sampling
interventions for increasing screening uptake in
under-screened women (defined herein as inclusive of
all individuals with a cervix)."”

Several countries, including Australia, the UK, and
the Netherlands have already implemented organized
primary HPV  test-based cervical  screening
programs.'®*° Despite the documented advantages of
HPV-based screening, women’s insufficient cervical
screening knowledge and negative attitudes and beliefs
related to replacing the decades-long use of cytology
with the HPV test (e.g., reduced screening frequency,
higher age of screening initiation) can hinder imple-
mentation efforts (as experienced in Australia and
Wales) and post-implementation screening uptake.?'*
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The Canadian Partnership Against Cancer Action
Plan for eliminating cervical cancer set as targets for
2030 that 90% of eligible individuals have been screened
with an HPV test and are up to date with cervical
screening, including at least 80% from historically
under-screened groups.” To meet these targets, the Ac-
tion Plan highlights the importance of informing the
public about the benefits of HPV test-based screening.’
As Canadian jurisdictions are expected to speed up the
transition toward HPV testing, the objective of the cur-
rent study was to estimate the associations between
psychosocial factors and the intentions of adequately
screened and under-screened women to participate in
HPV test-based screening and self-sampling. The re-
sults will inform public health authorities of potential
challenges to implementation, allowing for a targeted
adhesion campaign.

Methods

Study design and participants

Eligible individuals (i.e., with a cervix and no history of
cervical cancer) aged 21-70 years were invited to com-
plete an online survey between August and September
2022 Participants were recruited by Dynata, an inter-
national survey research firm that uses advanced
methods (e.g., modelling approaches, proprietary soft-
ware) to constantly update their panels and ensure the
closest match to census and social benchmarks. Using
their panel of Canadian residents, Dynata applied
census-based quotas for age, province, primary lan-
guage, household income, and rural/urban residence to
ensure the representativeness of the sample. The survey
was available in English and French, and participants
were compensated according to Dynata’s rewards and
points system (e.g., Amazon and Starbucks). At the
beginning of the survey, all participants were presented
with an electronic consent form. Consent was implied if
they clicked on the icon indicating their agreement to
participate, while declining led to the termination of the
survey.

Using current Canadian recommendations for
cytology screening,’ we categorized screening eligible
participants into adequately screened (reported
receiving at least one Pap test in the last 3 years) or
under-screened (had a Pap test more than 3 years ago or
never). Driven by the importance of elucidating the as-
sociations between psychosocial factors and screening
intentions in under-screened individuals in whom cer-
vical cancer is most frequently diagnosed, we over-
sampled this group to ensure adequate power in
multivariable analyses. To facilitate understanding of
HPV-based screening, we provided all participants with
informative statements and pictograms related to HPV
testing and self-sampling before the attitude and beliefs
sections (Fig. 1 and Appendix A in the Supplementary
Material). To ensure adequate readability and
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Eligibility criteria (4 items)

Cervical cancer screening history and health
(14 items)

Cervical Cancer Knowledge Scale (8 items)

HPV testing knowledge Scale (8 items)

HPV general knowledge Scale (23 items)

Informative statement about HPV testing

Measure intentions to engage in HPV testing
using PAPM (1 item)

HPV Testing Attitudes and Beliefs Scale (20 items)

Informative statement about HPV self-sampling

Measure intentions to engage in HPV self-sampling
using PAPM (1 item)

HPV Self-sampling Attitudes and Beliefs Scale (7 items)

Summary informative statement about screening
methods

Measure preferences using best-worst scaling
(18 items)

Information and screening preferences (6 items)

Sociodemographics (15 items)

Open-ended questions for HPV testing & self-sampling
(2 items)

Fig. 1: Questionnaire structure. HPV, human papillomavirus; PAPM,
Precaution Adoption Process Model.

understanding of the content, we incorporated sugges-
tions received from 7 screening-eligible individuals who
participated in cognitive interviews. Further details
about the questionnaire development including the
CHERRIES* and STROBE* checklist of recommenda-
tions and study procedures are available in the
Supplementary Material and elsewhere.*

Measures

The two primary outcomes, intentions to receive HPV
testing and to use self-sampling, were measured using
the Precaution Adoption Process Model (PAPM).*
Women placed themselves in one of five nominal
intention stages separately for HPV testing and self-
sampling use. For HPV testing, the intention stages

were: 1) unengaged (“At this moment, I have not
thought about having the HPV test”); 2) undecided (“At
this moment, I am undecided about having the HPV
test”; 3) decided NOT (“At this moment, I DO NOT
want to have the HPV test”; 4) decided TO (“At this
moment, I DO want to have the HPV test”; and 5)
already tested (“I already had the HPV test”). For self
sampling, the PAPM questions included statements
such as “At this moment, I have not thought about
doing self-sampling” (unengaged).

We used scales that were validated a priori by our
research group using a national sample of screening-
eligible Canadians. HPV test knowledge (HTKS) was
measured using 8 items (e.g., “If the HPV test shows a
woman has HPV, this means she already has cervical
cancer”),* cervical cancer knowledge (CCKS) was
measured using 8 items (e.g., “A woman is at lower risk
for developing cervical cancer if she smokes”)* and the
HPV general knowledge (HPVGK) scale included 23
items (e.g., “HPV always has visible signs and symp-
toms”).”” The attitudes related to HPV testing scale
(HTABS) included 4 subscales: personal barriers (7 items,
e.g., “I would not need to have the HPV test because I
do not have symptoms”); social norms (4 items, e.g., My
friends’ opinion about getting the HPV test would be
important to me”); confidence (6 items, e.g., “Having the
HPV test would be a good way to identify problems
before they become cancer”); and worries (3 items, e.g.,
“I would be worried about getting tested with the HPV
test less often than every 3 years”).”* The attitudes and
beliefs about self-sampling scale (HSABS) comprise two
subscales: concerns (4 items, e.g., “If I did HPV self-
sampling, I would worry that I am not doing it right”)
and autonomy (3 items, e.g., “I would be more
comfortable doing the swab by myself using HPV
self-sampling than having an HPV test done by a
healthcare professional”)*® (Scale items are shown in
Appendix B in Supplementary Material). Attitudes and
beliefs were measured on a 7-point Likert scale from
“strongly disagree” to “strongly agree”, and for each
subscale, an average score was calculated. All knowledge
items were answered with “true”, “false”, or “I don’t
know”. Within each knowledge scale, we summed cor-
rect responses (“I don’t know” was considered incorrect)
to calculate a total score.

In addition to sociodemographic data, the survey
measured health behaviours (e.g., smoking history),
cervical cancer risk factors (e.g., number of lifetime
sexual partners) and structural factors (e.g., access to a
family doctor). The use of intelligent programming in
the survey mitigated the potential problem of missing
data. Because participants could not skip questions,
missing data was not an issue for completed surveys.

Statistical analysis

We used multinomial logistic regression to calculate the
relative risk ratio (RRr) for each PAPM intention stage
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and used unengaged as the reference; for categorical
independent variables, we estimated the RRr [and 95%
confidence interval (CI)] using the reference category
(e.g., single versus in a relationship), and for continuous
variables (e.g., HTKS) we reported the RRr for one-unit
increase in the variable (e.g., scale score). We conducted
bivariate analyses to evaluate the association between each
variable and PAPM intention stages. In multivariable an-
alyses, we compared the fit of regression models that
included all predictors (full models) with parsimonious
models (i.e., that included only variables significantly
associated with the outcome in bivariate analyses) using
the log-likelihood ratio test. In multivariable analyses, the
stages decided to and tested were collapsed due to the low
number of participants who had already participated in
HPV testing. We used the following fit indices to evaluate
the final models: Cragg & Uhler’s R2 and McFadden’s R2.

We tested final models for independence of irrele-
vant alternatives (IIA), which posits that the ratio of
probabilities for two alternatives (i.e., two PAPM stages)
does not depend on what other alternatives are available.
To test for significant differences in the coefficients
between the full and restricted multinomial models (in
which one of the alternatives was sequentially dropped),
we used the seemingly unrelated estimation procedure
implemented in STATA (suest command).

Analyses were conducted for each primary outcome
and separately for under-screened and adequately
screened groups. For all analyses, the significance level
was set at p < 0.05. We used R v.4.2.2 and STATA
v.17BE to conduct analyses.

Using power analyses based on the work of Peduzzi
et al,” we calculated a minimum sample size of
N = 1500 per group (i.e., adequately, and under-
screened). Please refer to the methods paper.*

The study was approved by the Research Ethics
Board of the Integrated Health and Social Services
University Network (CIUSSS) West-Central Montreal
(Project ID: 2022-2960).

Role of the funding source
The funders of this study played no role in the study
design, data collection, data analysis, data interpretation,
or writing of this manuscript.

Results

Out of 4609 participants who provided informed con-
sent and met eligibility criteria, 4082 completed the
questionnaire i.e., 88.6% retention rate (Supplementary
Material, Appendix C). We used data cleaning methods
to identify careless or inattentive respondents (i.e.,
attention check items and outlying response times),*
and removed 358 observations from the dataset. We
used age-based recommendations for cervical screening
initiation for each jurisdiction and retained for analysis
only participants who were at least 3 years older than the

www.thelancet.com Vol 39 November, 2024

recommended screening initiation age at the time of
participating in the survey i.e., older than 28 years in
BC, AB, NS and PEI and older than 24 years in the other
jurisdictions (n = 3348; n = 1778 adequately screened;
n = 1570 under-screened). Among adequately screened,
43.1% (n = 766) were in the PAPM stage unengaged,
11.8% (n = 210) were undecided, 3.9% (n = 69) were
decided not, and 41.2% (n = 733) were decided to or
already tested. Among under-screened, 48.9% (n = 768)
were in the PAPM stage unengaged, 13.6% (n = 214)
were undecided, 9.3% (n = 146) were decided not, and
28.2% (n = 442) were decided to or tested. Sociodemo-
graphic characteristics are provided in Table 1.

Bivariate multinomial regression results for in-
tentions to receive the HPV test and use self-sampling
are provided in Appendix D and E in the
Supplementary Material, respectively. Results of the log-
likelihood test were not significant (p > 0.05) and we
retained parsimonious models. Model fit indices are
presented in multivariable analysis tables. The
assumption of IIA was not violated as we found no
significant differences in coefficients between full and
restricted models showing that the final multinomial
models were correctly specified.

HPV test intentions
a) Knowledge

In both adequately and under-screened groups,
higher HPV knowledge was associated with higher in-
tentions to receive the HPV test (Adequately screened:
RRr = 1.05; CI: 1.02; 1.08; Under-screened: RRr = 1.04;
CI: 1.01; 1.08). In under-screened women, higher cer-
vical cancer knowledge was associated with a lower
probability of deciding not to receive the HPV test
(RRr = 0.85; CI: 0.77; 0.95) (Table 2).

b) Attitudes and beliefs

In both groups, perceiving HPV testing to have more
barriers was associated with lower intentions to receive
HPV testing (Adequately screened: RRr = 0.63; CI: 0.54;
0.73; Under-screened: RRr = 0.56; CI: 0.48; 0.65). Par-
ticipants with higher worries scale scores were more
likely to decide in favour of HPV testing (Adequately
screened: RRr = 1.16; CI: 1.07; 1.26; Under-screened:
RRr = 1.28; CI: 1.15; 1.42). In under-screened women,
higher perceived norms were associated with a higher
probability of being undecided (RRr = 1.25; CIL: 1.09;
1.42), while higher confidence in HPV testing was
associated with a lower probability of refusing it
(RRr = 0.51; CI: 0.40; 0.65) and a higher probability of
deciding to receive the HPV test (RRr = 1.26; CI: 1.03;
1.54) (Table 2).

¢) Sociodemographic, structural, health behaviour and
risk factors


http://www.thelancet.com

Articles

Full sample Adequately Under-screened p-value
(N = 3348) screened (n = 1570) (Effect size)®
(n = 1778)
Age (years), M (SD) 47.37 (13.57) 47.60 (13.34) 47.11 (13.82) p =030 (d = 0.04)
Region, n (%) p < 0.001
Western and Territories 1005 (30.0) 575 (32.3)' 430 (27.4) h=011
Ontario 1327 (39.6) 722 (40.6) 605 (38.5) h =004
Quebec 779 (23.3) 343 (19.3) 436 (27.8) h =020
Atlantic 237 (7.1) 138 (7.8) 99 (6.3) h = 0.06
Area, n (%) p=1
Rural 681 (20.3) 362 (20.0) 319 (19.9) h = 0.00
Urban 2667 (79.7) 1416 (80.0) 1251 (80.1)
Ethnicity, n (%) p < 0.001
North American Indigenousb 96 (2.9) 7 (3.2) 39 (2.5) h=0.04
North American-Other* 1526 (45.6) 805 (45.3) 721 (45.9) h =001
Europeand 1029 (30.7) 593 (33.3)' 436 (27.8)' h=0.12
Asian® 446 (13.3) 193 (10.9)’ 253 (16.1) h = 0.15
Other 251 (7.5) 130 (7.3) 121 (7.7) h = 0.02
Visible minority, n (%) p < 0.001
Yes 613 (183) 275 (15.5)' 338 (21.5)’ h =016
No 2735 (817) 1503 (84.5)' 1232 (78.5)
Primary Language, n (%) p < 0.001
English 2570 (76.8) 1430 (80.4) 1140 (72.6) h =018
French 631 (18.8) 286 (16.1)' 345 (22.0) h =015
Other 147 (4.4) 62 (3.5) 85 (5.4) h = 0.09
Living in Canada > 10 years, p =001
n (%)
Yes 3135 (93.6) 1683 (94.7) 1452 (92.5)' h = 0.09
No 213 (6.4) 95 (53) 118 (7.5)
Completed post-secondary p =067
education, n (%)
Yes 2463 (73.6) 1314 (73.9) 1149 (73.2) h = 0.02
No 885 (26.4) 464 (26.1) 421 (26.8)
Gender identity, n (%) p =0.03
Female/woman 3315 (99.0) 1767 (99.4)' 1548 (98.6)' h =0.08
Gender diverse 33 (1.0) 11 (0.6)' 22 (1.4)'
Sexual Orientation, n (%) p=0.01
Heterosexual 3035 (90.7) 1632 (91.8) 1403 (89.4)' h =0.08
Bisexual 161 (4.8) 83 (47 78 (4.9) h =001
Other? 152 (4.5) 63 (3.5) 89 (57) h =0.10
Relationship/marital status, p < 0.001
n (%)
In a relationship 2212 (66.1) 1262 (71.0)' 950 (60.5)' h =022
Single 1136 (33.9) 516 (29.0)' 620 (39.5)'
Household income, n (%) p < 0.001
<39,999 CAD" 735 (22.0) 322 (18.1) 413 (26.3)' h =020
40,000-79,999 CAD 1119 (33.4) 609 (34.3) 510 (32.5) h =0.04
>80,000 CAD 1393 (41.6) 796 (44.7) 597 (38.0) h=014
Prefer not to answer 101 (3.0) 1 (2.9) 0 (3.2) h =0.02
Employment status, n (%) p = 0.005
Employed 2106 (62.9) 1158 (65.1)' 948 (60.4)’ h = 0.10
Not employed 1242 (37.1) 620 (34.9)’ 622 (39.6)’
“Calculated for adequately screened versus underscreened; independent samples t-tests used for continuous data and chi-square tests of independence for categorical data.
For significant differences between categories, we provide Cohen’s d (for continuous data) and Cohen’s h (for proportions); Effect size (Cohen d or h) is interpreted as very
small <0.2, small 0.2 to 0.49, medium 0.5-0.79, and large >0.8. be.g,, Canadian, American, Ontarian, Quebecois, Acadian. Si.e., First Nations, Inuit, Metis. deg., British,
French, Western European, Eastern European. “e.g., West Central Asian, South Asian, East and Southeast Asian. fi.eA, Caribbean (e.g., Cuban, Haitian, Jamaican), Latin, Central
and South American (e.g., Mexican, Argentinian, Brazilian, Chilean), African (e.g., Central and West African, North African, Southern African), Oceania (e.g., Australian, New
Zealander, Pacific Islander), and Other. %i.e., gay, lesbian, queer, two spirit and “prefer not to answer”. "CAD denotes Canadian Dollar. 'Paired denotes statistically significant
(p < 0.05) difference in proportions.
Table 1: Sample characteristics.
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Adequately screened (N = 1778)
reference category unengaged (n = 766)

Under-screened (N = 1570)
reference category unengaged (n = 768)

Undecided
(n = 210)

Decided not
(n = 69)

Decided to or
tested (n = 733)

Undecided
(n =214)

Decided not
(n = 146)

Decided to or
tested (n = 442)

Knowledge scales
HPV knowledge (one-unit increase)

Cervical cancer knowledge
(one-unit increase)

HPV test knowledge (one-unit increase)
HPV test attitudes and beliefs scale

Barriers (one-unit increase)

Norms (one-unit increase)

Confidence (one-unit increase)

Worries (one-unit increase)
Sociodemographics

Primary language spoken at
home: English

French

Other

Age (one-year increase)
Province: Western and Territories
Atlantic

Ontario

Quebec

Ethnicity: North American
Indigenous people

European

Asian

Other

Self declared visible minority: No
Yes

Religious influence on health: no
Yes

Living in Canada >10 years: Yes
No

Post secondary education: Yes
No

Sexual orientation: Heterosexual
Other

Relationship/marital status:
in a relationship

Single
Household income: >80,000 CAD
<40,000 CAD
41,000-80,000 CAD
Employed: yes
No
Children given birth: no children
1or2
3 or more
Structural factors
Time to clinic <30 min
>30 min
Access to family doctor: yes
No

1.01 (0.97; 1.06)
1.00 (0.92; 1.09)

1.06 (0.95; 1.19)

1.04 (0.85; 1.26)
1.07 (0.94; 1.23)
0.75 (0.60; 0.94)*
1.14 (1.00; 1.30)*

Reference

1.31 (0.62; 2.75)
1.82 (0.73; 4.55)
0.98 (0.97; 1.00)*
Reference

0.50 (0.24; 1.06)
1.06 (0.73; 1.54)
0.83 (0.40; 1.71)
Reference

1.07 (0.44; 2.56)
0.97 (0.66; 1.44)
1.02 (0.50; 2.08)
136 (0.61; 3.06)
Reference

1.14 (0.63; 2.04)
Reference

1.40 (0.83; 2.34)
Reference

0.53 (0.22; 1.31)
Reference

NA

Reference

NA

Reference

NA

Reference

2.56 (1.64; 4.00)***
1.64 (1.12; 2.38)*
Reference

0.85 (0.58; 1.24)
Reference

NA

Reference
1.62 (1.12; 2.34)*
Reference
1.70 (1.01; 2.87)*

1.03 (0.96; 1.10)
1.04 (0.91; 1.20)

1.07 (0.89; 1.29)
1.59 (1.16; 2.17)**
0.90 (0.71; 1.13)

072 (0.51; 1.02)
0.97 (0.77; 1.21)

0.99 (0.32; 3.05)
2.27 (0.55; 9.43)
1.02 (0.99; 1.04)
0.16 (0.02; 1.26)
0.89 (0.48; 1.67)
2.33 (0.80; 6.78)
0.60 (0.07; 4.99)
1.59 (0.84; 2.99)
0.83 (0.22; 3.05)
1.01 (0.24; 4.31)
2.23 (0.80; 6.19)

2.43 (1.15; 5.13)*

1.27 (0.36; 4.49)

0.76 (0.36; 1.61)
0.83 (0.46; 1.51)

2.43 (133; 4.43)*

0.98 (0.50; 1.93)

1.75 (0.79; 3.86)

1.05 (1.02; 1.08)***
1.02 (0.96; 1.08)

1.05 (0.97; 1.13)
0.63 (0.54; 0.73)***
1.04 (0.95; 1.14)

114 (0.96; 1.35)
1.16 (1.07; 1.26)***

1.72 (1.02; 2.90)*
2.14 (1.06; 4.32)*
0.98 (0.97; 0.99)***
0.87 (0.56; 1.35)
1.08 (0.83; 1.41)
1.00 (0.60; 1.66)
1.00 (0.52; 1.95)
118 (0.90; 1.54)
1.69 (0.98; 2.91)
2.03 (1.14; 3.60)*
1.04 (0.67; 1.63)

1.16 (0.76; 1.77)

1.59 (0.90; 2.82)

1.55 (1.13; 2.14)**
1.07 (0.83; 1.38)

0.91 (0.70; 1.18)

115 (0.87; 1.53)

1.69 (1.14; 2.50)**

1.04 (1.00; 1.09)
0.96 (0.88; 1.04)

0.99 (0.89; 1.10)
0.96 (0.79; 1.15)
1.25 (1.09; 1.42)**

0.70 (0.57; 0.87)**
1.07 (0.93; 1.23)

1.33 (0.87; 2.05)
1.02 (0.50; 2.06)
0.99 (0.97; 1.00)

NA

0.35 (0.32; 2.18)
0.87 (0.57; 1.31)
0.80 (0.46; 1.39)
0.92 (0.65; 1.97)
NA

1.48 (0.87; 2.52)
1.43 (0.74; 2.76)

0.77 (0.51; 1.14)

0.89 (0.52; 1.52)

0.93 (0.63; 1.37)

1.09 (0.70; 1.71)
0.97 (0.66; 1.43)

0.83 (0.57; 1.21)
0.98 (0.66; 1.43)
0.63 (0.36; 1.10)
NA

NA

1.10 (1.04; 1.16)***
0.85 (0.77; 0.95)**

1.01 (0.89; 1.16)
1.56 (1.24; 1.97)***
1.10 (0.92; 1.32)

0.51 (0.40; 0.65)***
0.73 (0.61; 0.88)***

1.23 (0.73; 2.05)
1.12 (0.41; 3.11)
1.03 (1.01; 1.05)**

0.67 (0.08; 1.58)
0.45 (0.26; 0.76)**
0.69 (0.34; 1.40)
0.89 (0.49; 1.75)

3.51 (2.03; 6.07)***

1.59 (0.56; 4.55)

128 (0.81; 2.02)

0.67 (0.30; 1.46)

0.99 (0.60; 1.64)

1.78 (1.01; 3.14)*
1.28 (0.76; 2.17)

115 (0.73; 1.81)

0.83 (0.50; 1.38)
0.86 (0.46; 1.61)

1.04 (1.01; 1.08)*
1.01 (0.94; 1.08)

1.08 (0.99; 1.19)
0.56 (0.48; 0.65)***
1.01 (0.91; 1.13)

1.26 (1.03; 1.54)*
1.28 (1.15; 1.42)***

1.67 (1.17; 2.38)**
0.77 (0.40; 1.50)
0.98 (0.96; 0.99)***

1.50 (0.68; 3.35)
0.99 (0.70; 1.38)
1.21 (0.74; 1.99)
1.74 (1.02; 2.96)*

1.91 (1.19; 3.07)**

1.74 (0.99; 3.04)

1.04 (0.76; 1.42)

1.65 (1.08; 2.52)*

0.90 (0.66; 1.24)

135 (0.92; 1.97)
119 (0.87; 1.64)

0.81 (0.60; 1.10)

131 (0.96; 1.80)
110 (0.72; 1.68)

(Table 2 continues on next page)
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Adequately screened (N = 1778)
reference category unengaged (n = 766)

Under-screened (N = 1570)
reference category unengaged (n = 768)

Yes

Unknown status

STI history: No

Yes

Abnormal Pap history: No

Yes

Age at sexual debut: <21 years
>21 years

No sexual life

Nr of lifetime sexual partners: 1-4
5-10

>10

None

Prefer not to answer

1.02 (0.64; 1.62)
0.95 (0.58; 1.56)
Reference

0.66 (0.39; 1.13)
Reference

112 (0.75; 1.65)
Reference

119 (0.78; 1.82)
1.29 (0.82; 2.03)
Reference

0.86 (0.55; 1.34)
0.86 (0.53; 1.38)
1.29 (0.82; 2.04)
0.66 (0.24; 1.84)

0.97 (0.43; 2.18)
0.39 (0.11; 1.31)

0.95 (0.42; 2.16)
0.82 (0.42; 1.61)

1.19 (0.60; 2.37)
1.05 (0.46; 2.37)

1.88 (0.95; 3.70)
1.34 (0.58; 3.10)
1.05 (0.46; 2.37)
1.50 (0.40; 5.70)

1.46 (1.06; 2.01)*
1.01 (0.70; 1.45)

121 (0.88; 1.66)

1.37 (1.05; 1.78)*

0.71 (0.51; 0.99)*
0.83 (0.53; 1.30)

117 (0.87; 1.58)
111 (0.81; 1.58)
0.83 (0.53; 1.30)
2.26 (1.22; 4.20)**

1.24 (0.80; 1.92)
132 (0.84; 2.08)

1.68 (1.00; 2.80)*

138 (0.84; 2.28)°

1.19 (0.76; 1.86)
0.87 (0.65; 1.17)

0.73 (0.45; 1.20)
0.99 (0.58; 1.67)
0.87 (0.65; 1.17)
0.89 (037; 2.13)

0.74 (0.37; 1.49)
132 (0.74; 2.36)

1.16 (0.56; 2.40)

0.83 (0.39; 1.77)°

0.81 (0.45; 1.44)
1.15 (0.82; 1.60)

0.29 (0.12; 0.68)**
0.99 (0.50; 1.94)
1.15 (0.82; 1.60)
1.00 (0.38; 2.61)

Undecided Decided not Decided to or Undecided Decided not Decided to or
(n = 210) (n = 69) tested (n = 733) (n = 214) (n = 146) tested (n = 442)
(Continued from previous page)
Health behaviors and risk factors
Oral birth control for 5+ years: no Reference
Yes NA 0.93 (0.65; 1.33)  1.20 (0.77; 1.87) 1.07 (0.81; 1.43)
Smoking history: never Reference
In the past NA 0.71 (0.46; 1.11) 0.67 (0.39; 1.13) 0.83 (0.59; 1.18)
Current 0.85 (0.52; 1.39)  0.41 (0.21; 0.83)*  0.90 (0.61; 1.33)
HPV vaccination: No Reference

122 (0.84; 1.76)
1.02 (0.69; 1.53)

1.47 (0.99; 2.19)

1.25 (0.85; 1.81)°

1.08 (0.73; 1.59)
0.54 (0.39; 0.75)***

131 (0.91; 1.88)
1.40 (0.94; 2.08)
0.54 (0.39; 0.75)***
1.57 (0.74; 3.30)

Note: Bold indicates significant RRr and 95% CI. Significance levels are *p < 0.05; **p < 0.01; ***p < 0.001. *Denotes estimates in screening eligible individuals who reported a history of Pap testing
(n = 1186). NA denotes not available; the variable was not significant in bivariate analyses and was not included in the multivariable model. Model fit statistics: adequately screened: Cragg & Uhler's

R2 = 0.25, McFadden’s R2 = 0.12; under-screened: Cragg & Uhler's R2 = 0.34, McFadden’s R2 = 0.15.

Table 2: Multivariable analyses of HPV test intentions showing relative risk ratios (95% confidence intervals).

In both groups, for each 1-year increase in age, the
probability of being in the intention stages decided to or
already  tested decreased (Adequately screened:
RRr = 0.98; CI: 0.97; 0.99; Under-screened: RRr = 0.98;
CI: 0.96; 0.99). For those who primarily spoke French at
home (compared to English) we found higher intentions
of receiving the HPV test (Adequately screened:
RRr = 1.72; CI: 1.02; 2.90; Under-screened: RRr = 1.67;
CI: 1.17; 2.38). Belonging to other than North American
ethnic groups (e.g., Caribbean, Latin, Central, and South
American) was associated with higher intentions to
receive the HPV test (Adequately screened: RRr = 2.03;
CI: 1.14; 3.60; Under-screened: RRr = 1.74; CI: 1.02;
2.96). Women who declared influence of religious be-
liefs on health decisions had a higher probability of
deciding against receiving the HPV test (Adequately
screened: RRr = 2.43; CI: 1.15; 5.13; Under-screened:
RRr = 3.51; CI: 2.03; 6.07) (Table 2).

For adequately screened women, we found that
speaking other languages at home (compared to English,
RRr = 2.14; CI: 1.06; 4.32) and having an annual income
<40,000 CAD (compared to >80,000 CAD, RRr = 1.55; CI:
1.13; 2.14) were associated with intention to receive the
HPV test. Being unemployed was associated with a

higher probability of refusing the test (RRr = 2.43; CI:
1.33; 4.43). The probability of deciding to receive the
HPV test was higher in participants who did not have
access to a family doctor (RRr = 1.69; CI: 1.14; 2.50), had
received the HPV vaccine (RRr = 1.46; CI: 1.06; 2.01), and
had a history of abnormal cytology (RRr = 1.37; CI: 1.05;
1,78). Sexual debut >21 years (compared to <21 years)
was associated with lower intention to receive the HPV
test (RRr = 0.71; CI: 0.51; 0.99) (Table 2).

In the under-screened group, declaring no lifetime
sexual partners (RRr = 0.54; CI: 0.39; 0.75) was associated
with lower intentions. Participants identifying as non-
heterosexual (RRr = 1.65; CI: 1.08; 2.52) had a higher
probability of deciding to or have received the HPV test.
Current smokers (RRr = 0.41; CI: 0.21; 0.83) and partic-
ipants with 5-10 lifetime sexual partners (compared to
1-4, RRr = 0.29; CI: 0.12; 0.68) had a lower probability of
deciding against receiving the HPV test (Table 2).

Self-sampling intentions
a) Knowledge

Higher HPV test knowledge was associated in both
groups with a higher probability of deciding against
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Adequately screened (N = 1778)
reference category unengaged (n = 637)

Under-screened (N = 1570)
reference category unengaged (n = 557)

Undecided
(n =294)

Decided not
(n = 196)

Decided to or
tested (n = 651)

Undecided
(n = 270)

Decided not
(n = 174)

Decided to or
tested (n = 569)

Knowledge scales
HPV knowledge (one-unit
increase)
Cervical cancer knowledge (one-
unit increase)
HPV test knowledge (one-unit
increase)

1.01 (0.97; 1.05)

1.06 (0.98; 1.14)

1.02 (0.93; 1.13)

HPV test attitudes and beliefs scale

Barriers (one-unit increase)
Norms (one-unit increase)
Confidence (one-unit increase)
Worries (one-unit increase)
Concerns (one-unit increase)
Autonomy (one-unit increase)
Sociodemographics

Primary language spoken at
home: English

French
Other
Age (one-year increase)

Province: Western and
Territories

Atlantic

Ontario

Quebec

Ethnicity: North American
Indigenous people
European

Asian

Other

Self declared visible
minority: no

Yes

Religious influence on health:
no

Yes

Living in Canada >
10 years: Yes

No
Sexual orientation: heterosexual
Other

Relationship/marital status: in a
relationship

Single
Household income: >80,000
CAD
<40.000 CAD
41,000-80,000 CAD
Employed: yes
No

Structural factors
Access to family doctor: yes
No

1.12 (0.92; 1.37)
1.04 (0.92; 1.18)
1.00 (0.80; 1.23)
1.07 (0.95; 1.20)
1.05 (0.89; 1.23)
0.97 (0.86; 1.09)

Reference

1.38 (0.69; 2.74)
0.74 (0.32; 1.72)
0.99 (0.97; 1.00)*
Reference

0.47 (0.24; 0.93)*
130 (0.92; 1.82)
0.98 (0.50; 1.92)
Reference

2.25 (0.99; 5.11)
1.17 (0.83; 1.66)
1.37 (0.71; 2.64)
1.06 (0.49; 2.31)

Reference

0.84 (0.48; 1.47)
Reference

NA

Reference

0.79 (0.37; 1.67)
Reference
NA

Reference

NA

Reference

NA

Reference
1.07 (0.77; 1.49)

Reference
NA

1.04 (1.00; 1.09)
0.96 (0.88; 1.06)

1.15 (1.02; 1.31)*

1.13 (0.88; 1.45)
0.92 (0.79; 1.08)
0.81 (0.63; 1.06)
1.02 (0.89; 1.17)
1.44 (1.19; 1.75)***
0.54 (0.46; 0.63)***

0.64 (0.27; 1.51)
117 (0.43; 3.19)
1.00 (0.99; 1.02)

1.10 (0.54; 2.24)
1.26 (0.83; 1.93)
121 (0.54; 2.71)

0.48 (0.09; 2.41)
0.97 (0.64; 1.48)
0.94 (0.39; 2.28)
1.78 (0.73; 4.34)

1.10 (0.52; 2.31)

0.57 (0.20; 1.57)

1.78 (1.17; 2.71)**

1.03 (1.00; 1.06)
1.03 (0.97; 1.10)

1.05 (0.96; 1.15)

0.79 (0.67; 0.94)**
1.11 (1.01; 1.22)*
1.23 (1.02; 1.49)*
1.12 (1.02; 1.23)*
0.70 (0.60; 0.81)***
1.40 (1.26; 1.55)***

1.30 (0.74; 2.29)
0.95 (0.47; 1.91)
0.98 (0.97; 0.99)***

0.76 (0.47; 1.23)
1.16 (0.87; 1.55)
1.13 (0.65; 1.94)

1.58 (0.76; 3.28)
0.97 (0.73; 1.30)
1.18 (0.67; 2.11)
138 (0.75; 2.55)

116 (0.72; 1.85)

1.49 (0.82; 2.69)

0.97 (0.74; 1.29)

1.03 (0.99; 1.07)
1.00 (0.93; 1.09)

0.99 (0.89; 1.09)

0.93 (0.77; 1.13)
1.11 (0.98; 1.26)
0.83 (0.68; 1.02)
1.20 (1.05; 1.37)**
1.06 (0.90; 1.26)
1.13 (0.98; 1.29)

1.04 (0.55; 1.98)
1.20 (0.58; 2.47)
0.98 (0.97; 1.00)*

0.60 (0.31; 1.18)
1.01 0.69; 1.48)
0.91 (0.48; 1.74)

NA

1.07 (0.71; 1.60)

1.46 (0.88; 2.40)

0.96 (0.48; 1.95)

0.82 (0.47; 1.42)

0.70 (0.48; 1.01)

1.45 (0.96; 2.20)
0.93 (0.64; 1.35)

0.98 (0.69; 1.39)

0.61 (0.42; 0.87)**

1.02 (0.97; 1.07)

0.95 (0.86; 1.05)

1.20 (1.06; 1.36)**

1.30 (1.03; 1.65)*
0.99 (0.85; 1.16)
0.87 (0.69; 1.10)
0.87 (0.74; 1.02)
112 (0.92; 1.37)
0.61 (0.52; 0.71)***

(
(

0.66 (0.31; 1.39)
1.22 (0.50; 2.97)
1.00 (0.98; 1.01)

0.58 (0.26; 1.30)
0.73 (0.46; 1.16)
1.05 (0.50; 2.21)

0.79 (0.48; 1.32)
2.07 (1.18; 3.62)*

1.20 (0.50; 2.87)

1.53 (0.84; 2.78)
1.25 (0.81; 1.94)

1.06 (0.63; 1.77)
113 (0.72; 1.79)

1.53 (1.01; 2.33)*

0.76 (0.49; 1.16)

1.03 (1.00; 1.10)*
1.00 (0.94; 1.08)
1.05 (0.96; 1.15)
0.75 (0.64; 0.88)***
1.09 (0.98; 1.22)
1.13 (0.94; 1.36)
1.23 (1.11; 1.38)***

0.69 (0.59; 0.80)***
1.44 (1.27; 1.63)***

0.87 (0.51; 1.49)
1.18 (0.63; 2.24)
0.98 (0.97; 0.99)***

0.39 (0.21; 0.70)**
0.93 (0.67; 1.28)
1.09 (0.64; 1.85)

1.51 (1.06; 2.16)*

1.30 (0.82; 2.08)

1.91 (1.08; 3.38)*

1.53 (0.99; 2.37)

0.81 (0.59; 1.11)

1.11 (0.77; 1.62)
1.04 (0.76; 1.43)

0.81 (0.60; 1.10)

0.83 (0.61; 1.11)

(Table 3 continues on next page)
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Adequately screened (N = 1778)
reference category unengaged (n = 637)

Under-screened (N = 1570)

reference category unengaged (n = 557)

Unknown status

STI history: no

Yes

Abnormal pap history: No
Yes

Age at sexual debut: <21 years
>21 years

No sexual life

Nr of lifetime sexual partners:
1-4

5-10

>10

None

Prefer not to answer

BMI categorical: normal
Underweight

Overweight

Mild or moderate obesity

Severe obesity

0.99 (0.62; 1.58)
Reference

1.28 (0.82; 2.01)
Reference

NA

Reference

NA

Reference

1.03 (0.71; 1.50)
0.59 (0.38; 0.92)*
0.48 (0.15; 1.53)
0.93 (0.43; 2.03)
Reference

213 (0.92; 4.94)
0.64 (0.44; 0.95)*
1.07 (0.74; 1.55)
1.02 (0.55; 1.87)

0.85 (0.45; 1.59)

1.10 (0.64; 1.90)

1.08 (0.67; 1.74)
1.23 (0.75; 2.03)
0.31 (0.06; 1.67)
0.96 (0.39; 2.40)

0.21 (0.03; 1.79)
0.76 (0.48; 1.21)
0.95 (0.59; 1.51)
1.21 (0.61; 2.40)

1.50 (1.02; 2.20)*

1.63 (1.14; 2.31)**

1.08 (0.78; 1.49
1.04 (0.74; 1.47
1.30 (0.57; 2.97,
1.00 (0.50; 2.01

1.00 (0.41; 2.42)
1.00 (0.74; 1.34)
0.84 (0.60; 1.16)
1.19 (0.70; 2.01)

1.56 (0.95; 2.56)

1.04 (0.64; 1.69)°

0.85 (0.55; 1.30)
0.93 (0.70; 1.23)

0.95 (0.61; 1.50)
079 (0.49; 1.29)
0.93 (0.70; 1.23)
0.52 (0.21; 1.28)

NA

129 (0.70; 2.38)

1.16 (0.65; 2.06)°

1.12 (0.67; 1.86)
0.94 (0.68; 1.29)

1.17 (0.67; 2.04)
0.86 (0.47; 1.58)
0.94 (0.68; 1.29)
1.36 (0.58; 3.18)

Undecided Decided not Decided to or Undecided Decided not Decided to or
(n = 294) (n = 196) tested (n = 651) (n = 270) (n = 174) tested (n = 569)
(Continued from previous page)
Health behaviors and risk factors
Self-perceived health status: Reference
very good or excellent
Good 1.24 (0.90; 1.70) 1.48 (1.00; 2.21) 1.09 (0.84; 1.43) NA
Fair or very poor 1.16 (0.72; 1.87) 1.50 (0.84; 2.69) 0.98 (0.65; 1.48)
Oral birth control for 5+ years:  Reference
no
Yes 112 (0.83; 1.51) 1.21 (0.84; 1.76) 1.23 (0.96; 1.58) NA
Smoking history: never Reference
In the past 1.08 (0.77; 1.52) 0.96 (0.64; 1.44) 1.03 (0.78; 1.37) NA
Current 0.80 (0.50; 1.28) 0.48 (0.25; 0.91)* 1.03 (0.71; 1.49)
HPV vaccination: No Reference
Yes 1.26 (0.84; 1.89) 1.77 (1.08; 2.91)* 1.19 (0.83; 1.69) NA

1.61 (1.06; 2.46)*

1.47 (0.99; 2.18)"

0.82 (0.57; 1.18)
0.67 (0.51; 0.88)**

110 (0.75; 1.59)
0.93 (0.62; 1.38)
0.67 (0.51; 0.88)**
1.03 (0.50; 2.12)

Note: In bold are provided significant RRr and 95% CI. Significance levels *p < 0.05; **p < 0.01; ***p < 0.001. “Denotes estimates in women who reported a history of Pap testing (n = 1186). NA denotes
not available; the variable was not significant in bivariate analyses and was not included in the multivariable model. Model fit statistics: adequately screened: Cragg & Uhler’s R2 = 0.34 and McFadden'’s

R2 = 0.15; under-screened: Cragg & Uhler’s R2 = 0.31 and McFadden’s R2 = 0.13.

Table 3: Multivariable analyses of self-sampling intentions showing relative risk ratios (95% confidence intervals).

10

using self-sampling (Adequately screened: RRr = 1.15;
CI: 1.02; 1.31; Under-screened: RRr = 1.20; CI: 1.06;
1.36). In wunder-screened women, higher HPV
knowledge was associated with higher intentions of
using self-sampling (RRr = 1.03; CI: 1.00; 1.10)
(Table 3).

b) Attitudes and beliefs

In both groups, higher perceived barriers to the HPV
test were associated with lower intentions to use (or have
used) self-sampling (Adequately screened: RRr = 0.79; CI:
0.67; 0.94; Under-screened: RRr = 0.75; CI: 0.64; 0.88).
Similarly, higher concerns about self-sampling were

associated with lower intentions for self-sampling
(Adequately screened: RRr = 0.70; CI: 0.60; 0.81;
Under-screened: RRr = 0.69; CI: 0.59; 0.80). Conversely,
higher autonomy needs (Adequately screened:
RRr = 1.40; CI: 1.26; 1.55; Under-screened: RRr = 1.44;
CI: 1.27; 1.63) and higher worries related to HPV testing
(Adequately screened: RRr = 1.12; CI: 1.02; 1.23; Under-
screened: RRr = 1.23; CI: 1.11; 1.38) were associated with
higher intentions for self-sampling.

In the adequately screened group, higher confidence
in the HPV test (RRr = 1.23; CI: 1.02; 1.49) and higher
social norms (RRr = 1.11; CI: 1.01; 1.22) were associated
with a higher probability of intending to use self-
sampling (Table 3).
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¢) Sociodemographic, structural, health behaviour and
risk factors

In both groups, for each 1-year increase in age, the
probability of using self-sampling  decreased
(RRr = 0.98; CI: 0.97; 0.99). Reporting a history of STI
was associated with increased intentions to self-collect
samples (Adequately screened: RRr = 1.63; CL: 1.14;
2.31; Under-screened: RRr = 1.61; CI: 1.06; 2.46). Un-
employment was associated with a higher probability of
deciding against self-sampling (Adequately screened:
RRr = 1.78; CI: 1.17; 2.71; Under-screened: RRr = 1.53;
CI: 1.01; 2.33) (Table 3).

In the adequately screened, having received the HPV
vaccine (RRr =1.77; CI: 1.08; 2.91) was associated with a
higher probability of deciding against using self-
sampling. Current smoker status (RRr = 0.48; CIL:
0.25; 0.91) was associated with higher self-sampling
intentions, reflected by the lower probability of
deciding against using self-sampling.

In the under-screened group, living in Canada for
less than 10 years was associated with higher intentions
for self-sampling (RRr = 1.91; CI: 1.08; 3.38), and
declaring influence on health decisions by religious
beliefs was associated with a higher probability of
deciding against using self-sampling (RRr = 2.07; CI:
1.18; 3.62). Participants who never had sexual partners
were less likely to intend to use self-sampling
(RRr = 0.67; CI: 0.51; 0.88) (Table 3).

Discussion

Given the upcoming transition from cytology to HPV
test-based primary cervical screening in Canada, we
conducted a national survey and assessed the relation-
ship between psychosocial factors and the intentions of
screening-eligible  individuals—both ~ those  with
adequate and inadequate screening histories—to use
the new cervical screening test.

We found that higher HPV testing knowledge was
associated with a higher probability of refusing to
participate in self-sampling in participants with
adequate or inadequate screening history. This unex-
pected result could be explained by item-level analyses
of the HPV testing knowledge scale which revealed that
independent of their screening status, only about 25% of
participants correctly distinguished the implications of
testing positive for HPV from receiving an abnormal
cytology result and that only approximately 20% knew
that HPV testing can be performed on self-collected
samples.”® Moreover, item-level analyses of the Con-
cerns subscale of the Self-sampling attitudes and beliefs
scale revealed that among 4 items, the agreement was
highest with the statement “If I did self-sampling, I
would worry that I am not doing it right.* Conse-
quently, women need information about the health
implications of testing positive in the HPV test,"*** and

www.thelancet.com Vol 39 November, 2024

clear instructions on how to use self-sampling devices to
improve their confidence in self-collecting a cervicova-
ginal sample because, as shown here and in previous
studies,'®'***! higher concerns (e.g., of not doing it
right, risk of harm or infection) were associated with
lower self-sampling intentions.

Experiencing autonomy in cervical screening (e.g.,
being more comfortable, being in control of one’s body),
was associated with higher intentions to use self-
sampling in both adequately and under-screened
women. To meet their higher autonomy needs, new
HPV test-based screening programs in Canada for
under-screened women could include an opt-out strat-
egy (i.e., mailing self-sampling kits to all without an
invitation),""*** or offer self-sampling as an alternative
to clinician sampling to all women with an adequate
screening history.”**** Two Canadian provinces, Man-
itoba and British Columbia, have piloted HPV self-
sampling programs. As part of Manitoba’s pilot study,
mailing self-sampling kits to all previously unscreened
women resulted in significantly higher screening
participation compared to invitation letters only.*
British Columbia tested several distribution methods,
including direct mail and online ordering.* In early
2024, the BC government announced that women
would have the choice to order self-sampling kits or opt
for HPV test-based clinician-collected samples.®
Considering the results presented here, future pilot
programs that evaluate self-sampling strategies (i.e., opt-
in or opt-out) in Canada should incorporate educational
campaigns to address women’s limited knowledge
about self-sampling and their concerns about the self-
collecting procedure.*

Our study shows that personal barriers (e.g., pain
and embarrassment related to clinician-collected cer-
vical samples) can deter adequately or under-screened
women from participating in HPV test-based primary
cervical screening. This result aligns with the broader
literature, highlighting the importance of offering self-
sampling to under-screened individuals to overcome
these barriers and increase their participation.’®*' In all
women, the prospect of testing positive for a sexually
transmitted infection could deter them from partici-
pating in HPV-based screening, especially if they feel
unequipped to communicate the result to their partner,
are worried about the impact on the relationship, or
have insufficient HPV-related knowledge.'****?

Confidence in HPV-based screening was associated
with higher intentions to receive it. A recent report
found higher preferences of Canadian women for co-
testing compared to cytology alone suggesting that
women may wish to ‘hedge their bets’, which suggests
that women need to be more clearly informed about the
important specific benefits of transitioning from
cytology to HPV testing in primary cervical screening.*
Moreover, improving women’s confidence in healthcare
professionals and public health agencies’ cervical
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screening recommendations®*“—which also addresses
their clear need for autonomy in making these
decisions—could also alleviate worries related to post-
poning screening initiation to 25 years of age or more
and increasing screening intervals to 5 years or more,
while also preventing over-screening. >

Consistent with Lesack et al. (2022), who surveyed
women adequately screened at the conclusion of the
HPV FOCAL cervical screening trial in British
Columbia,”" our study’s multivariable analyses found no
association between income and intentions for self-
sampling. However, our results contradict their find-
ings, in that age was negatively associated and education
was not associated with intentions to use self-sam-
pling.”" These incongruencies might be explained by a
broader set of attitudes and knowledge items (and the
use of validated scales) that we were able to control for
in our multivariable analyses.

In the under-screened group, recent immigration
history (<10 years) was associated with higher intentions
for self-sampling while individuals reporting being
influenced by religious or spiritual beliefs in their health
decisions were more likely to refuse the HPV test or
participate in self-sampling. These complex sociocul-
tural factors suggest that culturally sensitive and tailored
messaging regarding self-sampling strategies could in-
crease cervical screening uptake in these historically
under-screened groups.

Overall, our results suggest that attitudinal factors
are more consistent correlates across groups (e.g., be-
liefs, barriers) than socio-demographics or knowledge.
While marginalized individuals are less likely to screen,
our results suggest that whilst general population-based,
public health messaging will likely inform most Cana-
dian women positively, emphasizing key targeted atti-
tudinal messages regarding confidence and autonomy
to under-screened women (using the influence of
community and spiritual leaders, for example) would
likely offer the greatest impact.

Limitations

Several limitations should be taken into consideration
when interpreting our study. At the time of data
collection, HPV testing was not implemented in pri-
mary cervical screening in Canada,’ therefore, partici-
pants indicating they had received HPV testing, had
received it as part of the triage/reflex testing after an
abnormal cytology result, not as a primary screening
test. Collapsing intenders with those who were tested
was necessary to ensure the accuracy of multivariable
analyses and could have biased our interpretations, but
the effect is likely minimal because few participants
were tested.

Individuals without internet access were excluded
from participating but the digital divide is unlikely to
have introduced significant biases as in 2022, 95% of
adult Canadians had access to internet and more than

70% owned a smartphone.”” In addition, we acknowl-
edge that recruiting participants from Dynata’s opt-in
panel could have introduced a selection bias because
of differences in interests or motivations in participating
in surveys compared to non-panelists. Participants’ self-
reporting of the time from last Pap test could have
introduced recall and misclassification biases. However,
to date, not all Canadian jurisdictions have cervical
screening registries and conducting a national survey
using registry data linkage would not have been feasible.
The study aimed to evaluate the psychosocial correlates
of screening intentions in preparation for the rollout of
the new HPV test-based screening programs. Behav-
ioural models widely used in healthcare research such
as the Theory of Planned Behaviour postulate that
intention is the precursor of behaviours.”” Post-
implementation studies will be needed to elucidate
what factors continue to influence HPV test-based
screening uptake.

Conclusions

Transitioning from cytology to HPV-based primary
cervical screening in Canada could encounter significant
uptake barriers if communications with screening-
eligible individuals fail to address low knowledge
levels and negative attitudes and beliefs related to the
new test. Studies from the UK and Australia conducted
since the implementation of HPV test-based primary
cervical screening programmes showed significant HPV
and primary cervical screening knowledge gaps in
women’s understanding of the rationale behind starting
screening at an increased age, longer screening intervals
compared to cytology, and challenges in interpreting
screening results.”?*** Therefore, implementing wide-
spread educational campaigns (print, media, etc;
culturally and age-tailored) should be a priority.

Considering the crucial role of healthcare providers
in cervical cancer prevention, training in simple direct
messaging that could be delivered face-to-face would
improve women’s knowledge, reduce high perceived
personal screening barriers, improve confidence in the
HPV test and target individuals’ screening autonomy
needs.

Our study results support the use of self-sampling
interventions to increase screening uptake in both
adequately and under-screened individuals. We must
draw from other countries experiences as each province
or territory transitions from the familiar and decades-old
cytology to the new HPV testing. Updated HPV test-
based screening policies should be informed by the
experience of 17 countries that have already introduced
self-sampling, including and especially from Sweden
and Australia, where screening eligible individuals have
a choice between self-sampling or clinician sampling.”

Finally, to ensure a successful shift to HPV testing as
the primary method for cervical cancer screening, the
design and implementation of programs require a
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collaborative approach between public health, healthcare
professionals and screening-eligible individuals. Our
study supports an inclusive approach and could facilitate
the design of large-scale interventions to prepare all
individuals with a cervix for this transition and ensure
adequate uptake.

Contributors

All authors made substantial contributions to the study conception and
design. OT completed formal analysis and wrote the original draft of the
manuscript. BH and ZR accessed and verified the underlying data re-
ported in this manuscript. All authors contributed to data interpretation
and the critical review of the manuscript for important intellectual
content. ZR supervised all stages of the project and was responsible for
funding acquisition. All authors read and approved the final manuscript
version.

Data sharing statement

The data sets used for this study will not be published in a publicly
available repository in accordance with the ethics proposal approved by
the overseeing research ethics board. They will be available from the
senior author (ZR) upon reasonable request and upon agreement of
confidentiality and data use policies provisioned by the primary
institution.

Declaration of interests

OT received support from the Canadian Institutes of Health Research
(CIHR) through the Frederick Banting and Charles Best Doctoral award
(Award No. FBD-170837) outside the scope of the submitted work. OT
also serves as a part-time Research Associate Research Associate at the
Lady Davis Institute for Medical Research (Montreal, Canada). GKS is
supported by the Edith Kirchmann Postdoctoral Fellowship at Princess
Margaret Cancer Centre and holds a CIHR 2019 fellowship award
(CIHR MFE 171271) unrelated to the submitted study. GZ has received
grants, contracts and consulting fees from Merck, has participated on
the Data Safety Monitoring Board or Advisory Board for Merck and
Moderna, and is a member of the Board of Directors of Unity Con-
sortium, a non-profit organization. JW reports consultancy payments
from Hologic to her institution for attending a cervical cancer patient
advocacy workshop and participating in a discussion panel. She also
received support from Hologic for travel expenses to attend patient
advocacy meetings. MS has received grants and lecture honoraria from
Abbott, Roche Diagnostics, Laboratories Biron and Attila Diagnostic.
MS is the President of the International Society for STD Research, Co-
President of the STI&HIV 2025 World Congress, and a board member
of the International Papillomavirus Society. MS also reports receiving
equipment from the National Cancer Institute. ZR reports unpaid
leadership involvement as Vice-President of HPV Global Action, in a
non-governmental organization, outside of the submitted work. LS re-
ports consulting fees from the Canadian Partnership Against Cancer
(Non-profit organization) EM, JB, KD, PZ, AL, BH, GO, SP, and MHM
declare no conflicts of interest.

Acknowledgements
The authors wish to thank Eduardo Franco (McGill University) for his
feedback on the project’s aims and design and survey content, Gabrielle-
Griffin Mathieu, Erika Thompson, and Teresa Norris for the survey
content. The authors also thank the Dynata team for their expert
assistance in programming and administering the survey for this study
and Rachita Batra for the contribution in preparing the manuscript and
supplementary files.

Funding: This study was supported by the Canadian Institutes of
Health Research (CIHR) project grant (#165905).

Appendix A. Supplementary data
Supplementary data related to this article can be found at https://doi.
org/10.1016/j.1ana.2024.100901.

www.thelancet.com Vol 39 November, 2024

References

1

2

10

11

12

13

14

15

16

17

18

19

20

21

22

Brenner DR, Weir HK, Demers AA, et al. Projected estimates of
cancer in Canada in 2020. CMA]. 2020;192(9):E199-E205.

World Health Organization. Cervical cancer elimination initiative.
https://www.who.int/initiatives/cervical-cancer-elimination-initi
ative; 2023. Accessed December 20, 2023.

Canadian Partnership Against Cancer. Cervical cancer screening in
Canada: environmental scan (2019-2020). https://www.partnership
againstcancer.ca/topics/cervical-cancer-screening-scan-2019-2020/;
2020. Accessed December 20, 2023.

Canadian Partnership Against Cancer. Action plan for the elimination
of cervical cancer in Canada, 2020-2030. https://www.partnership
againstcancer.ca/topics/elimination-cervical-cancer-action-plan/;  2020.
Accessed December 20, 2023.

Canadian Partnership Against Cancer. Canadian strategy for cancer
control 2019-2029. https://www.partnershipagainstcancer.ca/cancer-
strategy/what-is-the-strategy/; 2019. Accessed December 20, 2023.
Drolet M, Boily MC, Greenaway C, et al. Sociodemographic in-
equalities in sexual activity and cervical cancer screening: implica-
tions for the success of human papillomavirus vaccination. Cancer
Epidemiol Biomarkers Prev. 2013;22(4):641-652.

Berner AM, Connolly DJ, Pinnell 1, et al. Attitudes of transgender
men and non-binary people to cervical screening: a cross-sectional
mixed-methods study in the UK. Br | Gen Pract. 2021;71(709):
€614—e625.

Lofters AK, Ng R, Lobb R. Primary care physician characteristics
associated with cancer screening: a retrospective cohort study in
Ontario, Canada. Cancer Med. 2015;4(2):212-223.

Bukowski A, Smith JS, Wheeler SB, et al. Cervical cancer screening
knowledge, perceptions, and behaviors in a multiracial cohort of
low-income, underscreened women in North Carolina. ] Womens
Health (Larchmt). 2023;32(9):970-981.

Liebermann E, Fontenot HB, Lim E, Matsunaga M, Zimet G,
Allen JD. Preferred location for human papillomavirus self-
sampling for cervical cancer screening. | Obstet Gynecol Neonatal
Nurs. 2023;52(5):364-373.

Devotta K, Vahabi M, Prakash V, Lofters A. Reach and effectiveness
of an HPV self-sampling intervention for cervical screening
amongst under- or never-screened women in Toronto, Ontario
Canada. BMC Womens Health. 2023;23(1):36.

Wearn A, Shepherd L. Determinants of routine cervical screening
participation in underserved women: a qualitative systematic re-
view. Psychol Health. 2024;39:145-170.

Mulcahy Symmons S, Waller J, McBride E. Testing positive for
Human Papillomavirus (HPV) at primary HPV cervical screening:
a qualitative exploration of women'’s information needs and pref-
erences for communication of results. Prev Med Rep. 2021;24:
101529.

Ronco G, Dillner |, Elfstrom KM, et al. Efficacy of HPV-based
screening for prevention of invasive cervical cancer: follow-up of
four European randomised controlled trials. Lancet. 2014;383(9916):
524-532.

Bouvard V, Wentzensen N, Mackie A, et al. The IARC perspective
on cervical cancer screening. N Engl | Med. 2021;385(20):1908—
1918.

Perkins RB, Wentzensen N, Guido RS, Schiffman M. Cervical
cancer screening: a review. JAMA. 2023;330(6):547-558.

Costa S, Verberckmoes B, Castle PE, Arbyn M. Offering HPV self-
sampling kits: an updated meta-analysis of the effectiveness of
strategies to increase participation in cervical cancer screening. Br |
Cancer. 2023;128(5):805-813.

Australian Government. National cervical screening program.
https://www.health.gov.au/our-work/national-cervical-screening-
program; 2023. Accessed December 20, 2023.

GOV.UK. Cervical screening: programme overview. https://www.gov.
uk/guidance/cervical-screening-programme-overview; 2021. Accessed
December 20, 2023.

National Institute for Public Health and the Environment. Infor-
mation about cervical cancer screening. https://www.rivim.nl/en/
cervical-cancer-screening-programme/information-materials; 2023.
Accessed December 20, 2023.

Obermair HM, Dodd RH, Bonner C, Jansen J, McCaffery K. 'It has
saved thousands of lives, so why change it Content analysis of
objections to cervical screening programme changes in Australia.
BMJ Open. 2018;8(2):¢019171.

Obermair HM, McCaffery KJ, Dodd RH. "A Pap smear saved my
life": personal experiences of cervical abnormalities shape


https://doi.org/10.1016/j.lana.2024.100901
https://doi.org/10.1016/j.lana.2024.100901
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref1
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref1
https://www.who.int/initiatives/cervical-cancer-elimination-initiative
https://www.who.int/initiatives/cervical-cancer-elimination-initiative
https://www.partnershipagainstcancer.ca/topics/cervical-cancer-screening-scan-2019-2020/
https://www.partnershipagainstcancer.ca/topics/cervical-cancer-screening-scan-2019-2020/
https://www.partnershipagainstcancer.ca/topics/elimination-cervical-cancer-action-plan/
https://www.partnershipagainstcancer.ca/topics/elimination-cervical-cancer-action-plan/
https://www.partnershipagainstcancer.ca/cancer-strategy/what-is-the-strategy/
https://www.partnershipagainstcancer.ca/cancer-strategy/what-is-the-strategy/
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref6
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref6
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref6
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref6
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref7
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref7
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref7
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref7
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref8
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref8
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref8
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref9
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref9
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref9
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref9
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref10
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref10
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref10
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref10
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref11
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref11
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref11
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref11
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref12
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref12
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref12
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref13
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref13
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref13
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref13
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref13
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref14
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref14
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref14
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref14
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref15
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref15
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref15
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref16
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref16
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref17
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref17
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref17
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref17
https://www.health.gov.au/our-work/national-cervical-screening-program
https://www.health.gov.au/our-work/national-cervical-screening-program
https://www.gov.uk/guidance/cervical-screening-programme-overview
https://www.gov.uk/guidance/cervical-screening-programme-overview
https://www.rivm.nl/en/cervical-cancer-screening-programme/information-materials
https://www.rivm.nl/en/cervical-cancer-screening-programme/information-materials
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref21
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref21
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref21
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref21
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref22
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref22
http://www.thelancet.com

Articles

14

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

attitudes to cervical screening renewal. | Med Screen. 2020;27(4):
223-226.

Ogilvie GS, Smith LW, van Niekerk D, et al. Correlates of women’s
intentions to be screened for human papillomavirus for cervical
cancer screening with an extended interval. BMC Public Health.
2016;16:213.

Rickford R, Rogers M, Halliday A, Lamptey P, Kola-Palmer S. At-
titudes to reducing cervical screening frequency among UK
women: a qualitative analysis. Psychooncology. 2023;32(5):721-729.
Temminghoft L, Russell C, Andersson T, Broun K, McGrath N,
Wyatt K. Barriers and enablers to participation in the National Cer-
vical Screening Program experienced by young women and people
with a cervix aged between 25 and 35. Health Promot ]| Austr.
2024;35:376-384.

Okan Y, Petrova D, Smith SG, Lesic V, Bruine de Bruin W. How do
women interpret the NHS information leaflet about cervical cancer
screening? Med Decis Making. 2019;39(7):738-754.

Dodd RH, Obermair HM, McCaffery KJ. A thematic analysis of
attitudes toward changes to cervical screening in Australia. JMIR
Cancer. 2019;5(1):12307.

Tatar O, Thompson E, Naz A, et al. Factors associated with human
papillomavirus (HPV) test acceptability in primary screening for
cervical cancer: a mixed methods research synthesis. Prev Med.
2018;116:40-50.

change.org. Keep cervical screening to 3 years and not extended to 5
years. https://www.change.org/p/public-health-wales-keep-cervical-
screening-to-3-years-and-not-extended-to-5-years; 2022. Accessed
December 20, 2023.

Eysenbach G. Improving the quality of web surveys: the checklist
for reporting results of internet E-surveys (CHERRIES). | Med
Internet Res. 2004;6(3):e34.

STROBE. Strengthening the reporting of observational studies in
epidemiology. https://www.strobe-statement.org/; 2024. Accessed
August 18, 2024.

Griffin-Mathieu G, Haward B, Tatar O, et al. Ensuring a successful
transition from cytology to human papillomavirus-based primary
cervical cancer screening in Canada by investigating the psycho-
social correlates of women’s intentions: protocol for an observa-
tional study. JMIR Res Protoc. 2022;11(6):e38917.

Weinstein N, Sandman P, Blalock S. The precaution adoption process
model. Hoboken, NJ, USA: John Wiley & Sons; 2020.

Haward B, Tatar O, Zhu P, et al. Development and validation of the
cervical cancer knowledge scale and HPV testing knowledge scale
in a sample of Canadian women. Prev Med Rep. 2022;30:102017.
Perez S, Tatar O, Ostini R, et al. Extending and validating a human
papillomavirus (HPV) knowledge measure in a national sample of
Canadian parents of boys. Prev Med. 2016;91:43-49.

Tatar O, Haward B, Zhu P, et al. Understanding the challenges of
HPV-based cervical screening: development and validation of HPV
testing and self-sampling attitudes and beliefs scales. Curr Oncol.
2023;30(1):1206-1219.

Peduzzi P, Concato |, Feinstein AR, Holford TR. Importance of
events per independent variable in proportional hazards regression
analysis. II. Accuracy and precision of regression estimates. J Clin
Epidemiol. 1995;48(12):1503-1510.

Haward B, Tatar O, Zhu P, et al. Are Canadian women prepared for
the transition to primary HPV testing in cervical screening? A
national survey of knowledge, attitudes, and beliefs. Curr Oncol.
2023;30(7):7055-7072.

39

40

41

42

43

45

46

47

48

49

50

52

53

54

Devotta K, Vahabi M, Prakash V, Lofters AK. Implementation of a
cervical cancer screening intervention for under- or never-screened
women in ontario, Canada: understanding the acceptability of HPV
self-sampling. Curr Oncol. 2023;30(7):6786-6804.

Morgan K, Azzani M, Khaing SL, Wong YL, Su TT. Acceptability of
women self-sampling versus clinician-collected samples for HPV
DNA testing: a systematic review. ]| Low Genit Tract Dis.
2019;23(3):193-199.

Gamelin R, Hebert M, Tratt E, Brassard P. Ethnographic study of
the barriers and facilitators to implementing human papilloma-
virus (HPV) self-sampling as a primary screening strategy for cer-
vical cancer among Inuit women of Nunavik, Northern Quebec. Int
J Circumpolar Health. 2022;81(1):2032930.

Creagh NS, Zammit C, Brotherton JM, et al. Self-collection cervical
screening in the renewed national cervical screening program: a
qualitative study. Med J Aust. 2021;215(8):354-358.

Jalili F, O’Conaill C, Templeton K, et al. Assessing the impact of
mailing self-sampling kits for human papillomavirus testing to
unscreened non-responder women in Manitoba. Curr Oncol.
2019;26(3):167-172.

BC Cancer. Cervix self-screening pilot project. www.bccancer.bc.ca/
screening/Documents/cervix-self-screening-provider-guide.pdf;,  2023.
Accessed June 12, 2024.

BC Government News. New self-screening program will help detect
cervical cancer sooner. https://news.gov.bc.ca/releases/2024HL
THO0001-000015; 2024. Accessed June 7, 2024.

Smith LW, Racey CS, Gondara L, et al. Women’s acceptability of
and experience with primary human papillomavirus testing for
cervix screening: HPV FOCAL trial cross-sectional online survey
results. BM] Open. 2021;11(10):052084.

Bennett KF, Waller J, Ryan M, Bailey JV, Marlow LAV. Concerns
about disclosing a high-risk cervical human papillomavirus (HPV)
infection to a sexual partner: a systematic review and thematic
synthesis. BMJ Sex Reprod Health. 2020;47(1):17-26.

Zhu P, Tatar O, Haward B, et al. Assessing Canadian women’s
preferences for cervical cancer screening: a brief report. Front
Public Health. 2022;10:962039.

Kulkarni A, Chen L, Gockley A, et al. Patterns of cervical cancer
screening follow-up in the era of prolonged screening intervals.
Gynecol Oncol. 2023;175:53-59.

Tatar O, Wade K, McBride E, et al. Are health care professionals
prepared to implement human papillomavirus testing? A review of
psychosocial determinants of human papillomavirus test accept-
ability in primary cervical cancer screening. | Womens Health
(Larchmt). 2020;29(3):390-405.

Lesack A, Smith LW, Racey CS, et al. Willingness to self-collect a
sample for HPV-based cervical cancer screening in a well-screened
cohort: HPV FOCAL survey results. Curr Oncol. 2022;29(6):3860-3869.
Canadian Wireless Telecommunications Association. Canadians
among global leaders in internet usage and smartphone ownership. Pew
Research Center study shows; 2023. https://www.newswire.ca/
news-releases/canadians-among-global-leaders-in-internet-usage-
and-smartphone-ownership-pew-research-center-study-shows-8338
34298.html. Accessed December 20, 2023.

Ajzen I. The theory of planned behavior. Organ Behav Hum Decis
Process. 1991;50:179-211.

Waller ], Waite F, Marlow L. Awareness and knowledge about HPV
and primary HPV screening among women in Great Britain: an online
population-based survey. ] Med Screen. 2024;31:91-98.

www.thelancet.com Vol 39 November, 2024


http://refhub.elsevier.com/S2667-193X(24)00228-X/sref22
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref22
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref23
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref23
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref23
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref23
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref24
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref24
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref24
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref25
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref25
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref25
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref25
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref25
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref26
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref26
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref26
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref27
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref27
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref27
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref28
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref28
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref28
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref28
https://www.change.org/p/public-health-wales-keep-cervical-screening-to-3-years-and-not-extended-to-5-years
https://www.change.org/p/public-health-wales-keep-cervical-screening-to-3-years-and-not-extended-to-5-years
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref30
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref30
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref30
https://www.strobe-statement.org/
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref32
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref32
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref32
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref32
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref32
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref33
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref33
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref34
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref34
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref34
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref35
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref35
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref35
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref36
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref36
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref36
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref36
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref37
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref37
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref37
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref37
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref38
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref38
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref38
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref38
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref39
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref39
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref39
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref39
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref40
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref40
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref40
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref40
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref41
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref41
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref41
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref41
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref41
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref42
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref42
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref42
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref43
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref43
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref43
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref43
http://www.bccancer.bc.ca/screening/Documents/cervix-self-screening-provider-guide.pdf
http://www.bccancer.bc.ca/screening/Documents/cervix-self-screening-provider-guide.pdf
https://news.gov.bc.ca/releases/2024HLTH0001-000015
https://news.gov.bc.ca/releases/2024HLTH0001-000015
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref46
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref46
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref46
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref46
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref47
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref47
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref47
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref47
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref48
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref48
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref48
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref49
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref49
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref49
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref50
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref50
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref50
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref50
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref50
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref51
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref51
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref51
https://www.newswire.ca/news-releases/canadians-among-global-leaders-in-internet-usage-and-smartphone-ownership-pew-research-center-study-shows-833834298.html
https://www.newswire.ca/news-releases/canadians-among-global-leaders-in-internet-usage-and-smartphone-ownership-pew-research-center-study-shows-833834298.html
https://www.newswire.ca/news-releases/canadians-among-global-leaders-in-internet-usage-and-smartphone-ownership-pew-research-center-study-shows-833834298.html
https://www.newswire.ca/news-releases/canadians-among-global-leaders-in-internet-usage-and-smartphone-ownership-pew-research-center-study-shows-833834298.html
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref53
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref53
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref54
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref54
http://refhub.elsevier.com/S2667-193X(24)00228-X/sref54
http://www.thelancet.com

	On the path toward cervical cancer elimination in Canada: a national survey of factors influencing women's intentions to pa ...
	Introduction
	Methods
	Study design and participants
	Measures
	Statistical analysis
	Role of the funding source

	Results
	HPV test intentions
	Self-sampling intentions

	Discussion
	Limitations
	Conclusions

	ContributorsAll authors made substantial contributions to the study conception and design. OT completed formal analysis and ...
	Data sharing statementThe data sets used for this study will not be published in a publicly available repository in accorda ...
	Declaration of interests
	Acknowledgements
	Appendix A. Supplementary data
	References


