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Human papillomavirus (HPV) testing is recommended for primary screening for cervical cancer by several health authorities. Several countries that have implemented HPV testing programs have encountered resistance against extended screening intervals and older age of initiation. As Canada prepares to implement HPV testing programs, it is important to understand women's preferences toward cervical cancer screening to ensure a smooth transition. The objective of this study was to assess Canadian women's current preferences toward cervical cancer screening. Using a web-based survey, we recruited underscreened ( > 3 years since last Pap test) and adequately screened (< 3 years since last Pap test) Canadian women aged 21–70 who were biologically female and had a cervix. We used Best-Worst Scaling (BWS) methodology to collect data on women's preferences for different screening methods, screening intervals, and ages of initiation. We used conditional logistic regression to estimate preferences in both subgroups. In both subgroups, women preferred screening every three years compared to every five or ten years, and initiating screening at age 21 compared to age 25 or 30. Adequately screened women (n = 503) most preferred co-testing, while underscreened women (n = 524) preferred both co-testing and HPV self-sampling over Pap testing. Regardless of screening status, women preferred shorter screening intervals, an earlier age of initiation, and co-testing. Adequate communication from public health authorities is needed to explain the extended screening intervals and age of initiation to prevent resistance against these changes to cervical cancer screening.
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Introduction

Cervical cancer presents a threat to women's health and the health of all individuals with a cervix. In Canada, each year, approximately 1,300 women are diagnosed with cervical cancer and about 400 die (1). In the last decade, recommendations from multiple health authorities have been updated to include Human Papillomavirus (HPV) testing for primary screening for cervical cancer (2–4). Notably, the World Health Organization (WHO) now recommends HPV testing as the primary method of cervical cancer screening globally (5). Strong evidence exists that HPV testing provides significantly greater protection against invasive cervical carcinomas compared with cytology (Pap test) and earlier detection of cervical pre-cancers (6–8). While recommendations for cytology-based screening typically include a 3-year interval between negative tests, HPV-based screening is recommended at a 5-year interval, considering the test's high negative predictive value (2, 9, 10). Moreover, in countries that have transitioned from cytology-based to HPV-based primary screening programs, the age of screening initiation has changed from 21 to 25 years (Australia, the UK) (4) or 30 years (the Netherlands) (11) considering both the limited evidence of benefit in screening younger women and the harms of over-screening that lead to overtreatment of cervical lesions and subsequent adverse reproductive outcomes (12, 13). The Canadian Partnership Against Cancer Action Plan's goals for elimination of cervical cancer include screening 90% of eligible women with an HPV test (14). Currently, most provinces are preparing to include HPV-testing as the primary approach (including self-sampling, the option of self-collecting vaginal samples for HPV testing) in cervical cancer screening programs.

Important challenges in transitioning from cytology to HPV-based primary screening are due to women's and healthcare professionals' hesitancy to accept longer screening intervals and postpone screening initiation beyond 21 years (15, 16). Implementation experience from Australia and Wales indicate that women have anxieties and concerns about moving to longer screening intervals (every 5 years) and a later initiation of cervical cancer screening (25 years old) which resulted in up to 1.2 million women signing online petitions against the transition toward HPV testing (17, 18). In Canada, findings from the HPV FOCAL trial in British Columbia have presented evidence related to women's acceptance of longer intervals with HPV-based screening and later screening initiation beyond 21 years (19, 20). The HPV FOCAL trial was a 48-month randomized controlled trial comparing the incidence of cervical intraepithelial neoplasia (grade 2 or greater) in participants who received HPV testing for cervical screening vs. cytology. At the 48-month study exit, all participants received co-testing (HPV and cytology) allowing for assessment of acceptance of HPV testing. Given the HPV FOCAL cohort received education about and experience with HPV testing, their preferences toward cervical cancer screening may not be reflective of the Canadian population's baseline attitudes.

As most Canadian women have not yet had experience with HPV testing to date, it is important to understand women's current preferences for cervical cancer screening modalities (cytology vs. HPV testing), age of screening initiation (beyond age 21), and longer screening intervals (5 years or more after a negative HPV test) to inform future implementation strategies. Achieving optimal screening uptake in the context of transitioning from cytology to HPV test-based screening could be complicated by low acceptability for the change among women who are accustomed to existing screening recommendations (21, 22). Additionally, there is a need to examine and address existing barriers to screening amongst vulnerable women (e.g., lower socioeconomic status, recent immigrants) (23, 24). The objective of the study is to assess Canadian women's current preferences for cervical cancer screening in order to develop appropriate communication and education strategies about HPV testing for both currently underscreened and adequately screened women.



Methods


Study design and participants

In the present study, we used a cross-sectional design to collect data from Canadian women using a web-based survey in October/November 2021. The study was conducted as part of a larger project funded by the Canadian Institutes of Health Research estimating psychosocial correlates of women's intentions to participate in HPV-based primary screening to prevent cervical cancer. Women answered questions about the following topics: their screening history and health; knowledge of cervical cancer screening; knowledge of HPV testing; attitudes and beliefs toward HPV testing; attitudes and beliefs toward HPV-based self-sampling; and preferences for cervical cancer screening options. Several specific informative statements were provided at different points of the survey to give participants basic information before responding to each section. One informative statement introduced that HPV was the primary cause of cervical cancer, and that HPV testing could allow longer intervals between cervical cancer screenings: “Research shows that if HPV DNA is not found, women are at very low risk for cervical cancer and do not need to screen for cervical cancer as often as with the Pap test (e.g., every 5 years)”. All informative statements are available in Appendix A. Full details of the overall study design and all measures used are available elsewhere, (25).

Participants who met the following criteria were enrolled in the study: (1) Canadian resident; (2) biologically female; (3) between the ages of 21–70; and (4) having a cervix (e.g., never undergone a hysterectomy). The exclusion criterion was having been previously diagnosed with cervical cancer.

Data collection was facilitated by Dynata, and international survey company. Dynata uses a combination of email, website, and in-app invitations to invite participants to complete a survey on “Health and Wellness.” Recruitment included census-based quotas for primary language (English/French) and province of residence to ensure sample representativeness. Oversampling was used to ensure half of the participants were underscreened for cervical cancer (i.e., longer than three years since previous Pap test or never screened). Participants responded to the survey in either English or French. Ethics approval was obtained from the Research Ethics Board of the CIUSSS West-Central Montreal (Project ID: 2021–2632).



Variables

Socio-demographic variables included both continuous (age) and categorical variables. Some variables were recategorized due to small cell counts. Gender was measured using validated categories that capture socially constructed roles, identities, and behaviors (26), and two categories were retained for analysis: female, and other. Household income was measured in $10,000 increments. Self-reported ethnicity was measured using the nine categories recommended by Statistics Canada (27), and was recategorized into North American Aboriginal, Other North American, European, Asian, and Other (i.e., Caribbean, Latin, Central and South American, African, dual/mixed ethnicities, and uninterpretable open-ended responses). Province or territory was recategorized into Western, Central, and Eastern Canada. Marital status was measured using three categories: married/common-law, single, and dating but do not live with partner. Language spoken at home was measured using three categories: English, French, and other. Dichotomous (yes/no) socio-demographic items included: identification as a visible minority; influence of religious or spiritual beliefs on health decisions; living in Canada for 10 years or more; and completion of a trade certificate/diploma, college or CEGEP degree, or University degree.

Cervical cancer screening history was assessed using the following item: “When did you have your last Pap test? Select the option that best describes you.” Response options included: (a) I had a Pap test within the last year; (b) I had a Pap test within the last 1 to 3 years; (c) I had a Pap test over 3 years ago; (d) I have never had a Pap test. Participants answering “a” or “b” were categorized as “adequately screened” and those answering “c” or “d” were categorized as “underscreened.”

Unlike traditional methods of assessing preferences (e.g., multiple choice questions), Best-Worst Scaling (BWS) methodology allows for the in-depth assessment of preferences by asking participants to consider the trade-offs of selecting certain combinations of attributes and attribute levels over others through a series of questions that contain a random combination of attribute-levels. We used case 2 BWS methodology (28) for measuring preferences for screening intervals (Domain A) and age of screening initiation (Domain B). Both domains shared the same four attributes (screening methods), which were: Pap test; HPV test; both the Pap test and the HPV test (herein, “co-testing”); and HPV test using self-sampling. For each attribute, we selected three attribute-levels (i.e., screening interval options for Domain A, i.e., every 3 years, every 5 years, every 10 years) and three attribute-levels reflecting age of initiation options for Domain B (i.e., 21 years old, 25 years old, 30 years old). The attribute-levels were chosen based on current cervical cancer screening recommendations or programs in Canada, as well as in other countries where HPV testing has already been implemented (2, 29–31). For each of the two domains, participants answered nine questions, for a total of 18 questions. The order of questions within a domain and the order of the domains were randomized to minimize response bias. To generate questions we used the orthogonal main effect design methodology recommended by Aizaki (32) and the R software packages “DoE.base” (33) and “support.BWS2” (32). See Appendix B for Domain A and Domain B questions.



Statistical analysis

To identify careless responders, we incorporated two attention check questions in the survey. Participants were instructed to select a specific response choice from a Likert scale (e.g., Please select “strongly agree,” for this question only). Those who responded incorrectly to both attention check questions were excluded from subsequent analyses. Straightliners (i.e., those who responded to all items with the same answer) were identified by calculating their response variance to one of the sections of the survey (the HPV testing attitudes and beliefs items) (34), and excluded. Participants who were in the longest 2.5% and shortest 2.5% survey response times were also excluded.

For reporting descriptive socio-demographics, we calculated proportions, means (and standard deviations, SD), and used Pearson's Chi-Square test and T-tests to determine whether adequately screened and underscreened women differed significantly. We reported effect sizes using Cohen's d for T-tests, and Cramer's V for Pearson's Chi-Square test. We interpreted V = 0.1 as a small effect, V = 0.3 as a medium effect, and V = 0.5 as a large effect (35). BWS data was analyzed using the counting and the modeling approaches described by Aizaki and Fogarty (2019) (28). Corresponding to the counting approach, within each domain we calculated the best-minus-worst (BW) total score for each attribute and attribute level and used the function “bws2.count” from the package “support.BWS2” in R. Further, we used conditional logistic regression to estimate preferences and the marginal model that is based on the assumption that respondents evaluated all attribute-levels both when choosing the best and the worst attribute-level in each question (28). In each model (corresponding to Domain A and B), one attribute and one attribute-level (per attribute) were omitted from the utility function and treated as reference categories. Odds ratios (OR) and 95% confidence intervals (CI) were estimated using the “clogit” function and the “survival” package in R (36).




Results

A total of 1,230 participants completed the survey. Careless responders (n = 203) were identified and excluded from subsequent analyses. The final sample used for analyses consisted of 1,027 participants with n = 503 adequately screened and n = 524 underscreened (See Figure 1).
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FIGURE 1
 Participant flow.


The sample consisted of mostly females (99.6%); the mean age was 48.4 years old; most spoke English at home (74.5%); most have lived in Canada for 10 years (96.4%); most had post-secondary education (69.9%); and most were married (59.5%). The following socio-demographic variables differed significantly between those who were adequately screened and those who were underscreened, although all effect sizes were small: ethnicity (χ2 = 11.03, p = 0.03, V = 0.10); self-perceived visible minority (χ2 = 10.65, p < 0.001, V = 0.10); language spoken at home (χ2 = 8.13, p = 0.02, V = 0.09); marital status (χ2 = 14.88, p < 0.001, V = 0.12); household income (χ2 = 30.48, p < 0.001, V = 0.17); and Canadian region (χ2 = 11.36, p < 0.001, V = 0.11) (See Table 1).


TABLE 1 Socio-demographic variables.
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Preferences for screening methods and cervical cancer screening intervals

The analysis of preference for screening methods (attributes) shows that both adequately screened (adq) and underscreened women (und) preferred co-testing (BWs adq = 977; BWs und = 418) or the HPV test (BWs adq = −224; BWs und = −397) compared to the Pap test (BWs adq = −333; BWs und = −522). We found 100% and 51% higher odds of preference for co-testing vs. Pap in adequately and underscreened participants respectively. Importantly, among adequately screened women self-sampling was the least preferred screening method (BWs = −420) while in underscreened women, self-sampling was the most preferred screening method (BWs = 501) (See Table 2).


TABLE 2 Preferences for screening intervals (Domain A).

[image: Table 2]

Pertaining to screening intervals (attribute levels), for all screening methods and independent of screening status, women preferred most a 3-year interval followed by a 5-year interval and a 10-year interval between tests. For example, in adequately screened women we found BWs = 948; BWs = 443; and BWs = −414 for screening with both the Pap and HPV test every three; five; and ten years respectively. In both subgroups and for all screening methods, we found significantly higher preferences for screening every 3 years compared to 5 years and lower preferences for screening every 10 years vs. 5 years, e.g., in adequately screened women, OR = 3.64 (CI: 3.36; 3.94) and OR= 0.22 (CI = 0.20; 0.24) respectively (See Table 2).



Preferences for screening methods and age of initiation for cervical cancer screening

In domain B, the most preferred screening method (attributes) in both subgroups was co-testing (BWS adq = 1207; BWs und = 508) and preferences were significantly higher compared to the Pap test (OR adq = 2.20; CI: 2.06; 2.35; OR und = 1.59; CI: 1.50; 1.69). As with the results for domain A (screening intervals) the least preferred screening method in adequately screened women was self-sampling (BWs = −693) and preferences were 20% lower compared to Pap (OR= 0.80; CI: 0.75; 0.85). In underscreened women, self-sampling was the second most preferred option (BWs= 378) after co-testing and preferences were significantly higher for self-sampling compared to Pap (OR = 1.50; CI: 1.41; 1.59) (See Table 3).


TABLE 3 Preferences for age of screening initiation (Domain B).
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For all screening methods and independent of screening status, women preferred screening initiation (attribute levels) at age 21, followed by 25, and 30. With the exception of screening with HPV testing starting at 25 years in adequately screened women (where the result was not statistically significant [OR = 1.06; CI: 0.98; 1.14]), independent of the screening method, preferences were significantly higher for screening initiation at age 21 or 25 compared to 30 years (See Table 3).




Discussion

Using BWS methodology, this study aimed to understand Canadian women's current preferences toward cervical cancer screening intervals, ages of screening initiation, and screening methods.

We found that the three-year screening option was most preferred by women regardless of screening status and this aligns with findings from women in the HPV FOCAL trial where acceptance of extending screening intervals to 4–5 years was found to be lower than expected (54%), especially as participants received educational content about these changes (19, 20). This has been identified as a common concern for women in other countries where screening programs have extended screening intervals in the context of the implementation of HPV-based primary screening. For instance, several studies in Australia and England suggest that many women believe that longer intervals could result in delayed detection and treatment of cervical cancer (21, 37–39). Our results strongly suggest that extending screening intervals beyond the current 3-year practices will be of concern to Canadian women. When Canadian provinces introduce HPV-based screening with extended screening intervals, specific educational content addressing reasons for and reassuring women about the safety and appropriateness of these extended intervals will be essential to ensure broad acceptance. Waller et al. (40) demonstrated that providing messages about HPV test accuracy, safety, and explaining the speed of cell change in cervical cancer development resulted in more positive attitudes toward extending screening intervals to 5 years. Although two or three-year intervals are currently implemented in Canada (41), some healthcare providers recommend screening more often (15), which may further reinforce resistance to screening intervals being extended beyond 3 years.

Regarding age of initiation, we found that both adequately screened and underscreened women significantly preferred 21 years and 25 years for screening initiation, in contrast to the findings of Smith et al. (19) who found that 69% of women accepted commencing screening with the HPV test at 30 years (19). Importantly, participants in the FOCAL trial were provided education about and experience with HPV based screening, whereas our study participants only received minimal information to complete the survey. Therefore, differences in acceptance likely emanate from the differences in education and highlight the need for large-scale efforts on a population level to educate women about these changes. Additionally, as using BWS methodology allows us to understand women's preferences while considering other alternatives, our findings might suggest that women are less likely to endorse later screening initiation when comparing it to earlier screening ages than examining it in isolation. Public health authorities should consider such trade-offs women face with these policy changes when planning the implementation and communication of changes. For example, a study of Australian women aged 18–24 who are no longer recommended for cervical cancer screening found that those who had previously received a Pap test felt less positive about the extended age of initiation than those who had never received a Pap test, suggesting a need to specifically consider the concerns of women directly impacted by policy changes (42). Importantly, results of qualitative studies align with our results as they have highlighted concern from women about younger women being at risk of developing cervical cancer when considering screening initiation beginning at age 25 (21, 37, 38).

Our results showed that adequately screened women preferred to be screened with co-testing or the HPV test compared to the Pap test, while underscreened women preferred HPV self-sampling or co-testing. The contrast in the preferred methods between adequately and underscreened women indicates that offering them different sample collection methods (something that cytology-based screening does not currently allow) may increase uptake of cervical cancer screening, especially amongst underscreened women. As suggested by Vahabi & Lofters. (18, 43), offering HPV self-sampling, which underscreened women significantly preferred over the Pap test in our study, could be an effective method of screening to reach this population in Canada. In Canada, studies have found that difficulties with scheduling an appointment, inconvenient clinic hours, lack of time, and social stigma associated with screening to be barriers faced by underscreened women (23, 44). Studies from Australia and New Zealand, among others, have found that offering HPV self-sampling can increase screening participation amongst underscreened women (45–47), and our findings indicate that its use would be worth exploring in Canada as well.


Limitations and implications

Our study provides an initial signal that without adequate education and communication from health authorities describing the rationale for extended intervals and increased age of screening initiation with HPV-based screening, Canadian women may be reluctant to accept these changes. To confirm our findings, larger nationally representative samples would be needed. Our study results can inform future investigations of women's preferences for cervical cancer screening, as well as inform public health communications surrounding potential policy changes. As Canada transitions to HPV-based screening, it is essential that public health authorities adequately inform women about the rationale for, and advantages of extended screening intervals and increased age of screening initiation.




Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

This study received ethical approval from the Research Ethics Board of The Integrated Health and Social Services University Network West-Central Montreal (CIUSSS-CO) (Project ID: 2021-2632). The patients/participants provided their written informed consent to participate in this study.



Author contributions

PZ and OT completed data analysis and wrote the first draft of the manuscript. BH, GG-M, LS, JB, GO, and ZR provided critical feedback on manuscript revisions. ZR supervised all stages of the project. All authors had substantial contribution in study conceptualization and design. All authors approved the final manuscript.



Funding

This work was supported by the Canadian Institutes of Health Research (CIHR) Project Grant #165905. OT is supported by the Canadian Institutes of Health Research (CIHR)-Frederick Banting and Charles Best Doctoral award (Award No. FBD-170837) outside of the submitted work.



Conflict of interest

JB's employer, the Australian Centre for the Prevention of Cervical Cancer, has received donated tests from HPV test manufacturers for research and validation studies.

The remaining authors declares that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpubh.2022.962039/full#supplementary-material



References

 1. Canadian Cancer Society. Cervical Cancer Statistics (2022). Available online at: https://cancer.ca/en/cancer-information/cancer-types/cervical/statistics (accessed April 28, 2022).

 2. US Preventive Services Task Force. Cervical Cancer: Screening. Available online at: https://www.uspreventiveservicestaskforce.org/uspstf/recommendation/cervical-cancer-screening#:~:text=For%20women%20aged%2030%20to,combination%20with%20cytology%20(cotesting). (accessed April 28, 2022).

 3. Kyrgiou M, Arbyn M, Bergeron C, Bosch FX, Dillner J, Jit M, et al. Cervical screening: ESGO-EFC position paper of the European Society of Gynaecologic Oncology (ESGO) and the European Federation of Colposcopy (EFC). Br J Cancer. (2020) 123:510–7. doi: 10.1038/s41416-020-0920-9

 4. Australian Government Department of Health. How Cervical Screening Works (2021). Available online at: https://www.health.gov.au/initiatives-and-programs/national-cervical-screening-program/getting-a-cervical-screening-test/how-cervical-screening-works (accessed April 28, 2022).

 5. World health Organization. Global Strategy to Accelerate the Elimination Of Cervical Cancer as a Public Health Problem (2020). Available online at: https://www.who.int/publications/i/item/9789240014107 (accessed April 28, 2022).

 6. Naucler P, Ryd W, Tornberg S, Strand A, Wadell G, Elfgren K, et al. Human papillomavirus and Papanicolaou tests to screen for cervical cancer. N Engl J Med. (2007) 357:1589–97. doi: 10.1056/NEJMoa073204

 7. Ronco G, Dillner J, Elfström KM, Tunesi S, Snijders PJF, Arbyn M, et al. Efficacy of HPV-based screening for prevention of invasive cervical cancer: follow-up of four European randomised controlled trials. Lancet. (2014) 383:524–32. doi: 10.1016/S0140-6736(13)62218-7

 8. Ogilvie GS, van Niekerk D, Krajden M, Smith LW, Cook D, Gondara L, et al. Effect of screening with primary cervical HPV testing vs cytology testing on high-grade cervical intraepithelial neoplasia at 48 months: the HPV FOCAL randomized clinical trial. JAMA. (2018) 320:43–52. doi: 10.1001/jama.2018.7464

 9. World Health Organization. Who Guideline for Screening and Treatment of Cervical Pre-Cancer Lesions for Cervical Cancer Prevention (2021). Available online at: https://www.who.int/publications/i/item/9789240030824

 10. Isidean SD, Mayrand MH, Ramanakumar AV, Gilbert L, Reid SL, Rodrigues I, et al. Human papillomavirus testing versus cytology in primary cervical cancer screening: end-of-study and extended follow-up results from the Canadian cervical cancer screening trial. Int J Cancer. (2016) 139:2456–66. doi: 10.1002/ijc.30385

 11. National Institute for Public Health and the Environment; Ministry of Health Welfare and Sport; The Netherlands. Cervical Cancer Screening Programme (2022). Available online at: https://www.rivm.nl/en/cervical-cancer-screening-programme

 12. Habbema D, Weinmann S, Arbyn M, Kamineni A, Williams AE, M C M de Kok I, et al. Harms of cervical cancer screening in the United States and the Netherlands. Int J Cancer. (2017) 140:1215–22. doi: 10.1002/ijc.30524

 13. Kyrgiou M, Athanasiou A, Paraskevaidi M, Mitra A, Kalliala I, Martin-Hirsch P, et al. Adverse obstetric outcomes after local treatment for cervical preinvasive and early invasive disease according to cone depth: systematic review and meta-analysis. BMJ. (2016) 354:i3633. doi: 10.1136/bmj.i3633

 14. The Canadian Partnership Against Cancer. Action Plan for the Elimination Of Cervical Cancer in Canada, 2020–2030 (2021). Available online at: https://www.partnershipagainstcancer.ca/topics/elimination-cervical-cancer-action-plan/

 15. Tatar O, Wade K, McBride E, Thompson E, Head KJ, Perez S, et al. Are health care professionals prepared to implement human papillomavirus testing? a review of psychosocial determinants of human papillomavirus test acceptability in primary cervical cancer screening. J Womens Health (Larchmt). (2020) 29:390–405. doi: 10.1089/jwh.2019.7678

 16. Tatar O, Thompson E, Naz A, Perez S, Shapiro GK, Wade K, 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. doi: 10.1016/j.ypmed.2018.08.034

 17. Foran T. Five Myths About the New Cervical Screening Program That Refuse to Die (2017). Available online at: https://theconversation.com/five-myths-about-the-new-cervical-screening-program-that-refuse-to-die-74077

 18. Cerys N. HPV and Cervical Cancer: New Screenings Will Save Lives - Top Doctor. BBC News (2022). Available online at: https://www.bbc.com/news/uk-wales-59995279

 19. Smith LW, Racey CS, Gondara L, Krajden M, Lee M, Martin RE, et al. Women's acceptability of and experience with primary human papillomavirus testing for cervix screening: HPV FOCAL trial cross-sectional online survey results. BMJ Open. (2021) 11:e052084. doi: 10.1136/bmjopen-2021-052084

 20. Ogilvie GS, Smith LW, van Niekerk DJ, Khurshed F, Krajden M, Saraiya M, et al. Women's intentions to receive cervical cancer screening with primary human papillomavirus testing. Int J Cancer. (2013) 133:2934–43. doi: 10.1002/ijc.28324

 21. Dodd RH, Obermair HM, McCaffery KJ. A Thematic analysis of attitudes toward changes to cervical screening in Australia. JMIR Cancer. (2019) 5:e12307. doi: 10.2196/12307

 22. Nemec M, Waller J, Barnes J, Marlow LAV. Acceptability of extending HPV-based cervical screening intervals from 3 to 5 years: an interview study with women in England. BMJ Open. (2022) 12:e058635. doi: 10.1136/bmjopen-2021-058635

 23. Ferdous M, Lee S, Goopy S, Yang H, Rumana N, Abedin T, et al. Barriers to cervical cancer screening faced by immigrant women in Canada: a systematic scoping review. BMC Women's Health. (2018) 18:165. doi: 10.1186/s12905-018-0654-5

 24. Schoueri-Mychasiw N, McDonald PW. Factors associated with underscreening for cervical cancer among women in Canada. Asian Pac J Cancer Prev. (2013) 14:6445–50. doi: 10.7314/APJCP.2013.14.11.6445

 25. Griffin-Mathieu G, Haward B, Tatar O, Zhu P, Perez S, Shapiro GK, et al. Ensuring a successful transition from cytology to human papillomavirus–based primary cervical cancer screening in canada by investigating the psychosocial correlates of women's intentions: protocol for an observational study. JMIR Res Protoc. (2022) 11:e38917. doi: 10.2196/38917

 26. National LGBT Health Education Center. Collecting Sexual Orientation and Gender Identity Data in Electronic Health Records (2016). Available online at: https://tinyurl.com/y66ln8do (accessed April 28, 2022).

 27. Statistics Canada. List of Ethnic Origins (2016). Available online at: https://www23.statcan.gc.ca/imdb/p3VD.pl?Function=getVD&TVD=402936 (accessed April 28, 2022).

 28. Aizaki H, Fogarty J. An R package and tutorial for case 2 best–worst scaling. J Choice Modell. (2019) 32:100171. doi: 10.1016/j.jocm.2019.100171

 29. Canadian Task Force on Preventive Health Care. Recommendations on screening for cervical cancer. Can Med Association J. (2013) 185:35–45. doi: 10.1503/cmaj.121505

 30. von Karsa L, Arbyn M, De Vuyst H, Dillner J, Dillner L, Franceschi S, et al. European guidelines for quality assurance in cervical cancer screening. summary of the supplements on HPV screening and vaccination Papillomavirus. Research. (2015) 1:22–31. doi: 10.1016/j.pvr.2015.06.006

 31. Government of Quebec. Cervical Cancer Screening (2020). Available online at:https://www.quebec.ca/en/health/advice-and-prevention/screening-and-carrier-testing-offer/cervical-cancer-screening

 32. Aizaki H. Support.BWS2: Basic Functions for Supporting an Implementation of Case 2 Best-Worst Scaling. 2019.

 33. Groemping U. DoE.base: Full Factorials, Orthogonal Arrays and Base Utilities for DoE Packages. (2017). Available online at: https://cran.r-project.org/web/packages/DoE.base/index.html

 34. Griffin-Mathieu G, Haward B, Tatar O, Zhu P, Perez S, Shapiro GK, et al. Ensuring a successful transition from Pap to HPV-based primary screening in Canada: a study protocol to investigate the psychosocial correlates of women′s screening intentions. medRxiv. (2022). doi: 10.1101/2022.03.28.22272903

 35. Cramer H. Mathematical Methods of Statistics. Princeton, NJ: Princeton University Press (1946).

 36. Therneau TM. A Package for Survival Analysis in R. (2022). Available online at:https://cran.r-project.org/web/packages/survival/citation.html

 37. 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:e019171. doi: 10.1136/bmjopen-2017-019171

 38. Dodd RH, Nickel B, Wortley S, Bonner C, Hersch J, McCaffery KJ. Examining the information needed for acceptance of deintensified screening programmes: qualitative focus groups about cervical screening in Australia. BMJ Open. (2019) 9:e029319. doi: 10.1136/bmjopen-2019-029319

 39. Nemec M, Waller J, Barnes J, Marlow LA. Acceptability of extending HPV-based cervical screening intervals from 3 to 5 years: An interview study with women in England (Preprint). medRxiv. (2022). doi: 10.1101/2022.01.12.22269119

 40. Marlow L, Nemec M, Barnes J, Waller J. Testing key messages about extending cervical screening intervals. Patient Educ Couns. (2022). doi: 10.1101/2022.01.12.22269122

 41. Canadian Partnership Against Cancer (CPAC). Cervical Cancer Screening in Canada: Environmental Scan. (2020). Available online at: https://www.partnershipagainstcancer.ca/topics/cervical-cancer-screening-scan-2019-2020/ (accessed April 28, 2022).

 42. Jegathees S, Mac OA, Dodd RH. No longer recommended for cervical screening: How women aged 18–24 feel about the renewed National Cervical Screening Program. Aust N Z J Obstet Gynaecol. (2021) 61:576–84. doi: 10.1111/ajo.13350

 43. Vahabi M, Lofters A. HPV self-sampling: A promising approach to reduce cervical cancer screening disparities in Canada. Curr Oncol. (2018) 25:13–8. doi: 10.3747/co.25.3845

 44. Racey CS, Gesink DC. Barriers and facilitators to cervical cancer screening among women in Rural Ontario, Canada: the role of self-collected HPV testing. J Rural Health. (2016) 32:136–45. doi: 10.1111/jrh.12136

 45. Sultana F, English DR, Simpson JA, Drennan KT, Mullins R, Brotherton JM, et al. Home-based HPV self-sampling improves participation by never-screened and under-screened women: Results from a large randomized trial (iPap) in Australia. Int J Cancer. (2016) 139:281–90. doi: 10.1002/ijc.30031

 46. Brewer NT, Chapman GB, Rothman AJ, Leask J, Kempe A. Increasing vaccination: putting psychological science into action. Psychol Sci Public Interest. (2017) 18:149–207. doi: 10.1177/1529100618760521

 47. Yeh PT, Kennedy CE, de Vuyst H, Narasimhan M. Self-sampling for human papillomavirus (HPV) testing: a systematic review and meta-analysis. BMJ Global Health. (2019) 4:e001351. doi: 10.1136/bmjgh-2018-001351





OPS/images/fpubh-10-962039-t002.jpg
‘Whole sample (n = 1027) Adequately screened (n = 503) Underscreened (n = 524)

Attributes BWs OR (95% CI) BWs OR (95% CI) BWs OR (95% CI)
Pap Test —855 ref —333 ref 522 ref

HPV Test —621 1.06 (1.01; 1.10) -4 1.06 (1.00; 1.13) —397 1.06 (1.00; 1.12)
Pap and HPV test 1395 169 (162 1.76) 977 2,00 (1.88;2.14) 418 151 (1.43;1.60)
HPV Self-Sampling 81 123 (1.17; 128) —420 0.91(0.85;0.97) 501 1.56 (1.48; 1.66)
Levels for attribute: Pap test

Every 3 years 305 175 (1.66; 1.84) 369 271(251;2.92) —64 122 (1.14;1.30)
Every 5 years —108 ref —44 ref —64 ref
Every 10 years ~1052 049 (0.46; 0.51) —658 0.31(0.29;0.33) —394 0.68 (0.64;0.73)
Levels for attribute: HPV test

Every 3 years 341 165 (1.57; 1.73) 31 226 (2.10;2.44) 10 128 (1.19; 1.36)
Every 5 years —115 ref -55 ref —60 ref

Every 10 years —847 054 (0.52;0.57) ~500 0.39(0.36; 0.42) 347 0.69 (0.64;0.73)
Levels for attribute: Pap and HPYV test

Every 3 years 1289 2.14 (2,03 2.25) 948 3.64(3.36;3.94) 341 142(1.33;1.52)
Every 5 years 756 ref 443 ref 313 ref

Every 10 years —650 0.36 (0.34; 0.38) —a14 0.22(0.20;0.24) ~236 0.52(0.49; 0.56)
Levels for attribute: HPV self-sampling

Every 3 years 585 1.68 (1.60; 1.77) 216 2.14(1.99; 2.31) 369 142 (1.33;1.52)
Every 5 years 243 ref —44 ref 287 ref

Every 10 years 747 0.48 (0.46; 0.50) —592 0.37 (0.35; 0.40) —155 057 (0.53; 0.61)





OPS/images/fpubh-10-962039-t003.jpg
‘Whole sample (n = 1027) Adequately screened (n = 503) Underscreened (n = 524)

Attributes BWs OR (95% CI) BWs OR (95% CI) BWs OR (95% CI)
Pap Test —870 ref -320 ref —550 ref

HPV Test —530 108 (104; 1.13) —194 1.06 (1.00; 1.13) —336 110 (104; 1.16)
Pap and HPV test 1715 182 (1.74;1.90) 1207 220 (2.06;2.35) 508 159 (1.50; 1.69)
HPV Self-Sampling -315 112(1.08; 117) —693 0.80 (0.75; 0.85) 378 150 (1415 1.59)
Levels for attribute: Pap test

21 years old 296 173 (1.65;1.82) 305 2.33(2.16;2.50) -9 136 (1.27; 146)
25 years old —214 ref —94 ref -120 ref

30 years old —952 0.54(0.51;0.56) —531 0.41 (0.38; 0.44) —421 0.6 (0.62;0.71)
Levels for attribute: HPY test

21 years old 21 1.72(164; 181) 354 231 (214;2.48) 67 1.36 (1.27; 1.46)
25 years old —131 107 (1015 1.12) -69 1.06 (0.98; 1.14) -62 110 (1.03; 1.17)
30 years old —820 ref —479 ref —341 ref
Levels for attribute: Pap and HPV test

21 years old 1372 2,09 (1.99;2.20) 961 3.17(2.93;3.43) 4an 152 (142 163)
25 years old 777 1.20 (114, 1.26) 497 119 (1.10; 1.28) 280 121(1.13;129)
30 years old —434 ref —251 ref —183 ref
Levels for attribute: HPV self-sampling

21 years old 387 1.58 (1.50; 1.66) 94 1.98 (1.84;2.13) 293 1.34 (1.25; 1.43)
25 years old 37 115 (110, 121) —158 117 (109 1.26) 195 113 (106 121)

30 years old ~739 ref 629 ref —110 ref





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Assessing Canadian women's preferences for cervical cancer screening: A brief report



		Introduction



		Methods



		Study design and participants



		Variables



		Statistical analysis







		Results



		Preferences for screening methods and cervical cancer screening intervals



		Preferences for screening methods and age of initiation for cervical cancer screening







		Discussion



		Limitations and implications







		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Publisher's note



		Supplementary material



		References

















OPS/images/cover.jpg
& frontiers | Frontiers in Public Health

Assessing Canadian women’s
preferences for cervical cancer
screening: A brief report





OPS/images/fpubh-10-962039-g001.gif
“Sated e suvey

vt (12 1373

Ry
oo pricipne
Pt
T Tty Sy
e ety Dyt g iy 12
ey
T )
Compied st s -

e e

=
o o
e
s
E "Dropped co cuing BWS (32 31
G
Qs iy g o kS
e Tt
20 Bk e coeck question icorrect (1 # 140)
e i
— e e 53
i

ndrrened

Rl et
ey

o520






OPS/images/fpubh-10-962039-t001.jpg
Total Adequately screened  Underscreened  Between group difference Effect size
n=1027 n =503 n=>524

1 (%) or mean (SD) 1 (%) or mean (SD) (%) or mean (SD)

Age 484 (12.6) 48.8(12.0) 47.9 (13.1) p=028 d=001
Gender

Female 1023 (99.6) 501 (99.6) 522(99.6) 0.00p =097 V=000
Other 4(0.4) 2(04) 2(0.4)

Ethnicity

North American Aboriginal 3029) 17(3.4) 13(25) X2 =1103p=0.03 V=010
Other North American 462 (45.0) 232 (46.1) 230 (43.9)

European 340 (33.1) 176 (35.0) 164 (31.3)

Asian 145 (14.1) 53(105) 92(17.6)

Other 50 (49) 25(50) 25(438)

Self-perceived visible minority

Yes 198 (19.0) 75 (14.9) 120(22.9) 1065 p=< 0.001° V=010
No 832 (81.0) 428 (85.1) 404 (77.1)

Influence of religion on health decisions

Yes 112(10.9) 45 (8.9) 67(12.8) 390 p=0.05 V=006
No 915 (89.1) 458 (91.1) 457 (87.2)

Language spoken at home

English 765 (74.5) 394 (783) 371(70.8) X2 =813 p=002° V=009
French 211 (20.5) 90 (17.9) 12123.1)

Other 51(50) 19(3.8) 32(6.1)

Living in Canada for 10 years

Yes 990 (96.4) 490 (97.4) 500 (95.4) 2.94p=0.09 V=005
No 37 (3.6) 13 (26) 24(4.6)

Education (any post-secondary)

Yes 718 (69.9) 359 (714) 359 (68.5) 100 p=032 V=003
No 309 (30.1) 144 (28.6) 165 (31.5)

Marital status

Married/common-law 611 (59.5) 326 (64.8) 285 (54.4) 488 p< 0.001* V=012
Single 377 (36.7) 155 (30.8) 222(422)

Dating but do not live with partner 39(38) 22(44) 17(32)

Household income in 2019 before the COVID-19 pandemic (CAD)

< 40,000 260 (25.3) 91(18.1) 169 (32.3) X2 = 3048 p< 0.001* V=017
40,000-79,999 354 (34.5) 179 (35.6) 175 (33.4)

> 80,000 394 (38.4) 224 (44.5) 170 (32.4)

Prefer not to answer 19(1.9) 9(18) 10(19)

Canadian region

Western 314 (306) 157 (31.2) 157 (30.0) 11.36 p=< 0.001

Central 652 (63.5) 304 (60.4) 348 (66.4)

Eastern 61(59) 42(83) 19(3.6)

“Indicates a significant difference betwi









OPS/images/crossmark.jpg
(®) Check for updates





OPS/images/logo.jpg
& frontiers | Frontiers in Public Health





