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Abstract

We explored the potential impact of HPV testing on women’s intentions to be screened for 

cervical cancer in a cohort of Canadian women. Participants aged 25-65 from an ongoing trial 

were sent a questionnaire to assess women’s intentions to be screened for cervical cancer with 

HPV testing instead of Pap smears and to be screened every 4 years or after 25 years of age. We 

created scales for attitudes about HPV testing, perceived behavioural control and direct and 

indirect subjective norms. Demographic data and scales that were significantly different (p<0.1) 

between women who intended to be screened with HPV and those who did not intend were 

included in a stepwise logistic regression model. Of the 2016 invitations emailed, 1538 were 

received, and 981 completed surveys for a response rate of 63% (981/1538). Eighty-four percent 

of women (826/981) responded that they intended to attend for HPV-based cervical cancer 

screening, which decreased to 54.2% when the screening interval was extended, and decreased 
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further to 51.4% when screening start was delayed to age 25. Predictors of intentions to undergo 

screening were attitudes (OR 1.22; 95%CI 1.15, 1.30), indirect subjective norms (OR 1.02; 95%CI 

1.01, 1.03) and perceived behavioural control (OR 1.16; 95% CI 1.10; 1.22). Intentions to be 

screened for cervical cancer with HPV testing decreased substantially when the screening interval 

was extended and screening started at age 25. Use of primary HPV testing may optimize the 

screening paradigm, but programs should ensure robust planning and education to mitigate any 

negative impact on screening attendance rates.
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Introduction

Cervical cancer screening using cytology (the Pap smear) has been an extremely successful 

public health intervention, achieving reductions in incidence of up to 80% where practiced 

effectively 1. However, the Pap smear was introduced over 50 years ago, and despite its 

substantial contributions to cervical cancer reduction, it has limitations as a screening tool. 

Meta-analyses have found that an individual cytology has sensitivity less than 60%2. There 

is now ample evidence that infection with high-risk types of the human papillomavirus (hr-

HPV) is a requisite step for development of cervical cancer and its precursors 3,4. As a 

primary screening tool, cross-sectional studies have shown that hr-HPV testing has higher 

sensitivity and negative predictive value (NPV) for detecting cervical intraepithelial 

neoplasia 2 or worse (CIN2+) than either the conventional or liquid based cytology (LBC), 

but with lower specificity and positive predictive value (PPV)5-10. Therefore, one approach 

for screening would be to use hr-HPV testing as a primary screening test, with cytology 

reserved only for triage of women with positive test results. Several large, international 

randomized controlled trials (RCT) are being conducted in Europe and Canada to evaluate 

the efficacy and effectiveness of HPV testing as the primary screening tool for cervical 

cancer 7,11-20. Data from these trials show that use of hr-HPV as a primary screen improves 

detection of CIN2+, and also prevents more cancers than does cytology 21-23.

Although the United States has used co-testing with HPV and cytology for screening for 

several years24, cervical cancer screening programs across jurisdictions in Canada and 

Europe are now poised to make a substantial paradigm shift, using hr-HPV testing as the 

primary screen for cervical cancer 25-27. However, use of HPV testing as a primary screen 

could lead to changes in the age when cervical cancer screening starts, an extension of the 

interval between screening and has different implications with a positive screening result. 

Because a negative hr-HPV test offers greater assurance to clinicians and screening 

participants that they are not at risk for developing cervical cancer in the near future 8 it has 

been proposed that screening intervals for hr-HPV negative women could be extended safely 

to five years instead of every 2 years28. Given the high HPV prevalence in young women, 

HPV testing in women under 25 will identify many lesions that will ultimately regress; thus, 

cervical cancer screening using hr-HPV testing likely will be delayed until after age 25 and 

possibly even later, to age 30, which is more aligned with current European practices. HPV 
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testing represents a shift from an oncological to a communicable disease paradigm. While 

cytology identifies cellular changes associated with precancerous cervical lesions, HPV 

testing identifies the infection that precipitates these cellular changes. Use of hr-HPV testing 

in screening may require practitioners to inform some women, many of whom have been in 

monogamous relationships, that they are infected with a highly prevalent sexually acquired 

virus. Even though the virus may have been acquired many years prior and HPV is 

qualitatively different from other sexually acquired infections due to its high prevalence and 

long latency, relaying of positive results will create significant challenges both for 

practitioners and for patients. Practitioners will need both to ensure that they set the 

appropriate context for HPV infections, as well as manage emotional responses to positive 

results 29.

Program changes that would occur with the use of HPV testing could influence the 

acceptability and uptake of cervical cancer screening and thus, ultimately, the success of 

screening programs. Prior to moving to primary HPV-based cervical cancer screening, 

clinicians, researchers and policy makers should examine potential impacts of a change from 

cytology to hr-HPV testing on women’s intentions to participate in cervical cancer 

screening. In this study, using the Theory of Planned Behavior 30, we examined Canadian 

women’s intentions to attend cervical cancer screening in the era of primary HPV testing.

Materials and Methods

The primary objective of the study was to determine women’s intentions to be screened with 

HPV testing instead of Pap smears (cytology) for cervical cancer and women’s intentions to 

be screened with HPV at a four year screening interval, with screening starting after 25 

years of age, and to identify variables that predict intentions to undergo HPV testing instead 

of having Pap smears for cervical cancer screening.

Participants and recruitment

Study participants were recruited through the HPV FOCAL trial in British Columbia, 

Canada. HPV-FOCAL is a randomized, controlled, three-armed study conducted in British 

Columbia 19,20 that completed recruitment of over 25,000 women aged 25-65 through the 

province’s population-based cervical cancer screening program at the British Columbia 

Cancer Agency in March 2012. At study exit, all women with email addresses were sent 

invitations to complete an online web-based survey tool. Women were sent two additional 

reminders to complete study questionnaires. Data entered by participants were stored at fluid 

surveys (fluidsurveys.com) and then were automatically populated into an Excel spreadsheet 

for analysis.

Survey instrument

The survey was based in the Theory of Planned Behavior (TPB) 31, which has been used 

extensively to assess screening health behaviours 30. TPB is particularly valuable to describe 

behaviours that are under an individual’s volitional control and identifies intention as the 

most proximate predictor of behaviour. Survey items were developed from literature review 

and feedback from content experts. Surveys were drafted and reviewed by a TPB expert and 

Ogilvie et al. Page 3

Int J Cancer. Author manuscript; available in PMC 2015 July 26.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://fluidsurveys.com


then pilot tested on ten women in the target demographic. A final revised version of the 

survey was then re-piloted and implemented.

In the survey, women were provided with an introduction to the human papillomavirus, 

including information on transmission, the role of HPV in cervical cancer and the rationale 

for use of primary HPV testing and screening intervals and timing. Demographics and items 

assessing the three specific elements that predict behaviour intentions (attitude towards the 

behaviour, perceived behavioural control, and subjective norms to the behaviour) were 

assessed with seven point Likert scales. Attitudes toward the behaviour are an individual’s 

perspective on the value and utility of behaviour. Subjective norms to behaviour are an 

individual’s belief about how people they care about will view the behavior in question. 

Perceived behavioural control describes an individual’s perception of their ability to control 

the behaviour.

Survey response rate

Survey responses were reviewed for completeness. In the case of duplicate complete 

surveys, the first complete survey was used, and the second survey was discarded. Response 

rate was calculated according to the American Association for Public Opinion Research, 

which is the number of complete surveys divided by the number of returned questionnaires 

plus eligible non-interview 32. Response rate for women who received the survey was the 

number of complete surveys divided by number of complete surveys plus refusal, logged on 

and break off.

Analysis

The primary endpoint was response to the statement ‘I would be willing to have an HPV test 

to screen for cervical cancer instead of a Pap smear’. Women’s intention to be screened with 

HPV for cervical cancer every four years was determined based on response to ‘I would be 

willing to have an HPV test to screen for cervical cancer every four years instead of a Pap 

smear every year’. Women’s intention to be screened with HPV every four years and after 

the age of 25 was determined by response to ‘I would be willing to have an HPV test to 

screen for cervical cancer every four years and after the age of 25 instead of a Pap smear 

every year after becoming sexually active.’ Women responded to a seven point Likert scale 

(strongly disagree to strongly agree). Responses for each were dichotomized, with women 

who responded >4 coded as ‘intending to screen’ and women who responded <= 4 as ‘not 

intending to screen’.

Demographic characteristics of survey non-respondents were compared using data from the 

larger clinical trial. Continuous variables were compared with Student’s t-tests, categorical 

variables were compared with Chi-square and Kruskal-Wallis tests to compare medians, as 

appropriate. Descriptive analyses of demographic characteristics of the survey respondents 

were performed, including mean and median age, marital status, education, sexual history, 

ethnicity and smoking history. Women’s intentions to be screened with HPV for cervical 

cancer as well as overall rates of intentions to be screened every four years and intentions to 

be screened every four years after the age of 25 also were calculated with 95% confidence 

intervals.
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Scale items were analyzed according to methods for Theory of Planned Behavior. Briefly, 

items were re-anchored and re-coded as needed. If items in scales achieved agreement, as 

measured by Cronbach’s alpha >0.5, a composite variable was created and then included in 

the univariate, and where appropriate, multivariate analyses. If scales did not achieve a 

Cronbach’s alpha of >0.5, subscales which did achieve agreement were created and included 

in analyses 33. Beyond assessing the traditional TPB constructs of attitudes, direct and 

indirect subjective norms, and perceived behavioural control, an additional item related to 

the sexual acquisition of HPV was included, as investigators believed this would also be an 

influential factor in women’s intentions to be screened with HPV for cervical cancer. 

Previous studies have identified women’s concerns related to stigma around sexually 

acquired infections, implications of infidelity and the impact of positive HPV results on 

relationships with partners 34. Two items were designed to assess the impact of informing a 

partner about HPV status on decision to receive screening. These items were used to 

determine whether the communicable disease/STI element of HPV would affect women’s 

intentions to have this test.

Demographic characteristics between women who intend to be screened with HPV for 

cervical cancer and those who were not were compared overall and between five year age 

strata, with Chi-square and Student’s t-test as appropriate. Multicollinearity of psychological 

scales that achieved an item correlation with Cronbach’s α >0.5 was assessed with Pearson 

correlation coefficient. If two scales were collinear (>0.8), based on investigator judgment, 

the less influential variable was removed. Following this, overall scale scores and mean 

scores with standard deviations for scale results between those who intended to be screened 

and those who did not intend to be screened were calculated. Mean results with standard 

deviations between scales that had acceptable agreement (Cronbach’s alpha >0.5) and not 

collinear were compared using Student’s t-tests. All demographic (mean age, marital status, 

cultural background, educational background, number of male sexual partners, smoking 

history) and scale variables that achieved p<0.1 in the univariate and bivariate analyses, and 

variables that were identified by the investigators to be important in predicting women’s 

decisions to attend screening based on the comprehensive literature review that preceded 

questionnaire development were entered into the stepwise logistic regression model. We 

created a logistic regression model to predict factors associated with women’s intentions to 

be screened for cervical cancer with HPV testing. The dependent variable for the model was 

‘intention to be screened for cervical cancer with HPV’ (0=did not intend; 1=intended). We 

conducted a direct logistic regression analysis and calculated odds ratios for significant 

variables with 95% confidence intervals to identify variables associated with a women’s 

intention to be screened for cervical cancer with HPV. Analyses were performed using SAS 

9.3.

Results

The survey was conducted between May and September, 2011. Among 2459 women who 

had completed the HPV FOCAL trial, 2016 had email addresses and were sent invitations to 

participate (Figure 1). This group is the eligible population. Of the 2016 eligible women, 

1035 were not surveyed: 478 emails were returned or bounced back (non-contact), 72 

replied that they did not want to participate (refusals), 191 individuals logged onto the 
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survey, but did not start it, and 294 started surveys but did not complete them. 981 returned 

and completed surveys, for an overall response rate of 48.7% (981/2016) for all women and 

63% (981/1538) for women who electronically received the survey.

Survey responders and non-responders did not differ significantly in their socio-

demographic characteristics (Table 1). Survey respondents had a mean age of 45.1 (SD 

10.1); the age range of respondents was 25 to 65 years of age. Over 85% of women had 

more than high school education, and 56.1% reported five or fewer sexual partners in their 

lives. The majority of women were Caucasian, black or South Asian background; 2.4% of 

women were aboriginal. Six percent of women were current smokers, and 36.1% had 

smoked at some time in their lives. 84.2% (95% CI 81.9; 86.5) intended to be screened for 

cervical cancer with HPV. However, women’s intentions to be screened with HPV instead 

of Pap smears for cervical cancer screening decreased from 84.2% to 54.2% (95%CI 51.1; 

57.3) when screening occurred every four years, and decreased further to 51.4% (95%CI 

48.3; 54.5) when screening started at age 25.

Scale consistency was assessed for each construct; most achieved a Cronbach’s alpha of 

>0.6 (Table 2). As there was less robust agreement between the items of the direct subjective 

norms, a scale with two items was included in the analysis, as it had Cronbach’s alpha of 

>0.5.

Of 981 women who completed surveys, 826 reported that they intended to be screened for 

cervical cancer with HPV tests instead of Pap smears (84.2%) (Table 3). There were no 

significant differences between the mean age, age strata, marital status, education level, 

sexual history, cultural background or smoking history of women who intended to be 

screened with HPV tests instead of Pap smears for cervical cancer (p>0.05) compared to 

those who did not intend to be screened with HPV. No scale items had p>0.8 on correlation 

testing, indicating that the variables are measuring non-collinear constructs.

Women who intended to be screened with HPV tests had significantly higher attitudinal 

scores, indicating their belief that HPV testing was more accurate, safe, protective and 

acceptable than Pap smears (p<0.01) (Table 4). They were also significantly more likely to 

report the influence of direct subjective norms on their decisions, with the belief that most 

who are important to them would think they should have an HPV test, and would expect 

them to have an HPV test (P<0.01). Women who intended to be screened with HPV were 

significantly more likely to report the influence of indirect subjective norms as well, 

including the opinions of family physicians, friends, spouse or partner and the British 

Columbia Cancer Agency as important in their decision making to screen (p<0.01). Women 

who were more likely to intend to be screened with HPV testing also reported significantly 

higher rates of perceived behavioural control (p<0.01). Women who intended to be screened 

reported greater comfort sharing results with their partners and were more likely to say that 

partners would be understanding of their HPV results (p=0.05).

Based on the univariate and bivariate analysis, the following independent variables were put 

into the model: psychological scales for attitude; direct subjective norms; indirect subjective 

norm: perceived behavioural control; and contacting partners. No demographic variables 
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achieved significance, and thus were not entered into the model. Odds ratios and 95% 

confidence intervals confirmed that positive attitudes regarding the value of HPV testing 

(OR 1.2; 95%CI 1.1, 1.3) positive indirect subjective norms (OR 1.02; 95% CI 1.01, 1.03) 

and positive behavioural control (OR 1.16; 95%CI 1.10, 1.23) all significantly predict 

women’s intentions to be screened with HPV testing (Table 5).

Discussion

There is increasing evidence demonstrating that cervical cancer screening with primary HPV 

testing coupled with cytology triage is more effective at detecting relevant precancerous 

lesions and decreases cervical cancer incidence20,21. Several jurisdictions, including the 

Netherlands and the province of Ontario, have recommended the use of primary HPV testing 

for cervical cancer 26,27,35. Although neither the Canadian Task Force on Preventive Health 

Care 36 nor the US Preventive Service Task Force37 have yet to recommend primary HPV 

testing for cervical cancer screening, both groups identified that the weight of evidence 

would likely ultimately lead programs towards this recommendation. With this substantive 

change on the horizon in one of the most established screening programs, it is important 

that, prior to introduction of this new technology for screening, broader considerations 

should be included in planning for its implementation. Women’s experiences and their 

willingness to participate in screening if the new technology is adopted should be carefully 

examined. In particular, because of the improvements in the sensitivity and negative 

predictive values of HPV testing compared to cytology, screening programs using primary 

HPV testing would have increased screening intervals and later starting dates. These 

changes, along with the use of a test for a sexually acquired infection, could have unintended 

impacts on the acceptability of cervical cancer screening with primary HPV testing.

In our study, we found that over 80% of women intended to be screened for cervical cancer 

with HPV primary screening. However, women’s intentions to be screened with HPV 

decreased significantly once they were advised of the extended screening interval with HPV 

testing, from 84.2% to 54.2%. Because of improved sensitivity, high negative predictive 

value of HPV compared to Pap screening as well as risk for false positive HPV tests, 

cervical cancer screening using HPV should occur every 4-5 years, not annually as has been 

the case with Pap smears38. When advised that cervical cancer screening with HPV would 

not start until age 25, compared to current starting ages of 18 or soon after sexual debut in 

Canada, women’s intentions to be screened for cervical cancer with HPV remained low at 

51.2%. Programs moving to primary HPV testing must effectively communicate the natural 

history of HPV (emphasizing its prevalence and high rate of regression), added diagnostic 

capabilities and negative predictive value of HPV testing, in order to reassure women about 

the safety of the extended screening interval, and to ensure high acceptability of this 

improved method of cervical cancer screening. In addition, health systems are often poor at 

communicating the risks of over-screening. For cervical cancer, too frequent use of HPV 

testing could lead to unwarranted colposcopies and biopsies, unnecessary anxiety, and 

perhaps create iatrogenic illnesses39, which would be an equally valuable message to convey 

broadly.
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In our logistic regression analyses, the predictors of intention to be screened with HPV were 

overall positive attitudes to HPV, the endorsement and recommendations for HPV testing 

from highly regarded health agencies, health practitioners and individuals in women’s lives 

and women’s ability to gain access to HPV testing. Positive attitudes to HPV testing include 

positive assessments regarding HPV accuracy, safety, ability to protect health and 

acceptability of HPV testing. This indicates that substantial efforts should be made to ensure 

women are aware of the diagnostic attributes of HPV testing, as this is a key element for 

women to understand the safety, accuracy and acceptability of HPV testing. Our findings 

also indicate that opinion leaders for women’s decision-making include groups that have 

established roles in cancer prevention as well as their own practitioners and their peers and 

families. Agencies with cancer prevention, screening and treatment mandates should adopt 

strong messages that endorse and support HPV testing for cervical cancer screening. 

Additionally, education efforts should not be solely targeted at women, but should also 

include their peers and family members, as these individuals are influential agents in 

women’s decisions about screening. Finally, women should understand how they can access 

primary HPV screening, in order for them to plan to receive the testing.

Previous work has found that women report anxiety, distress, and shame when they receive 

positive HPV results 40-42. Women also report concern about communicating test results to 

sexual partners, and about stigma and shame associated with having a sexually transmitted 

infection 38,43. Although these results are illustrative, few studies have examined the impact 

of these emotions of receiving a positive HPV result on women’s intentions to be screened 

for cervical cancer. In our study, we explicitly examined the association of the potential 

need to discuss HPV status with a partner as an influence on intentions to be screened. 

Although significant in the univariate analysis, in the multivariate analysis, contacting and 

communicating HPV status to partners did not emerge as a significant predictor of intentions 

to be screened. This suggests that while important in women’s deliberations for HPV testing, 

ultimately it was not a predictor of women’s intentions to be screened with HPV.

Further research is needed to understand why women are reluctant to have extended 

screening intervals. There are no data about why women are unwilling to have extended 

intervals for primary HPV testing, but in research on Pap smears, women were also reluctant 

to have extended screening intervals; 69% of women reported that they would continue to 

receive annual screening, even if advised it was not required44. In Sirovich’s survey, women 

believed that cost was driving increased intervals between screening, and for HPV testing, 

women may interpret less frequent screening as a poorer quality screening program. Women 

may believe that extended intervals and less frequent screening may miss precancerous 

lesions. Thus, there is a need for comprehensive education for women to improve their 

understanding about the rationales underpinning the move from cytology to HPV testing and 

the differences between the two different technologies, which include a higher sensitivity 

and negative predictive value of HPV compared to cytology, thus decreasing the need for 

frequent screening. It will be critical to determine the optimal communication strategy 

through careful evaluation to ensure women are confident that an extended screening offers 

safe and effective cervical cancer screening. Similarly, changes in age of initiation for 

screening are based on an improved understanding of the natural history of cervical cancer, 

as well as increased awareness of the potential long-term consequences of treatment for 
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precancerous lesions, including preterm labour and low birth weight infants, not on a desire 

to reduce access to screening 39. Messaging that clearly outlines the scientific as opposed to 

economic underpinning of this decision is needed.

Limitations

This study examined women who were part of the provincial screening program in British 

Columbia and had completed participation in a randomized controlled trial 20. Participants 

were emailed invitations, but not all participants had functional email addresses, and not all 

invitees completed responses, leading to a response rate of 63%. Comparison of survey 

respondents and non-respondents showed that they were not significantly different (Table 

1). Survey participants also received information on HPV as part of their participation in the 

study, and thus may be more comfortable with the role of HPV and HPV screening than 

other women. Thus, these study findings are likely to be generalizable to the population of 

women who were part of the provincial screening program and participated in a large 

clinical trial. This study does not capture perspectives of women who did not attend for 

cervical cancer screening, nor the attitudes of women under the age of 25. As this population 

remains a key consideration for cervical cancer prevention, further explorations of this group 

are needed to understand both opportunities to improve uptake with HPV and also to ensure 

there is improved engagement for women who have not attended cervical cancer screening.

Overall, 84.2% of women intended to have cervical cancer screening with HPV instead of 

Pap screening. No demographic characteristics were significantly different among women 

who intended to be screened with HPV. In particular, age, marital status, sexual history, 

smoking history, education and cultural background were not significantly different between 

women who intended to be screened for cervical cancer with HPV and those who did not. 

There was also no difference between age strata for women who intended to be screened 

with HPV and those who did not. This is in contrast to several previous studies, which 

identified differing anxiety and concerns about HPV and willingness to have HPV-based 

tests, depending on age 29,45,46, and cultural background34. In particular, previous studies 

reported certain cultural groups identified concerns about the sexual nature of the infection, 

implications for fidelity and relationships and the need for disclosure34,38. Regardless, this 

has relevance for programming. One might expect women who have different educational or 

cultural backgrounds to be more or less reluctant to move to a different type of screening; 

particularly one with a communicable disease overtone, and that this ultimately could affect 

on willingness to be screened.

This study is one of the first to identify the potential impact of a transition to HPV primary 

screening from cytology on uptake of cervical cancer screening. In a highly motivated 

population, although over 80% of women were willing to be screened with HPV, women’s 

intentions to be screened for cervical cancer decreased to 54% when they were made aware 

of extended screening intervals. Jurisdictions considering the use of primary HPV screening 

need to ensure comprehensive education program for women, to assure them of the safety 

and rationale for primary HPV screening and to mitigate any potential negative impact on 

screening attendance rates.
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Appendix 1. Information sheet provided to survey recipients

The human papillomavirus (HPV) is a common virus that can infect the cervix (part of a 

woman’s womb). It is now known to be the cause of cervical cancer. Women develop HPV 

infections in the cervix after having sexual activity with a partner who is infected with HPV. 

However, HPV is so common that over 75% of sexually-active women will have an HPV 

infection of their cervix sometime during their life. Most women who find out they have an 

HPV infection in the cervix after the age of 30, were infected with HPV years before. Over 

90% of women who are infected with HPV in the cervix get rid of the infection naturally. It 

is only women who have longstanding infections with certain types of HPV who may be at 

risk for developing cervical cancer. Women may not have known it in the past, but it is these 

same HPV infections that are the most common reason for abnormal Pap smears.

Right now in BC, women start cervical cancer screening once they become sexually active. 

We now know that testing for HPV infections in the cervix is more accurate than the Pap 

smear for predicting whether or not a woman will develop cervical cancer.
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Impact statement: Despite evidence for primary HPV testing, there is no published data 

on whether women will accept HPV testing for cervical cancer screening. In this large 

study, we find women are willing to be screened with HPV, but acceptability decreases 

significantly when women are advised about the extended screening interval and the later 

start of screening with HPV-based screening. Study findings will have substantial 

influence globally as countries consider changing to HPV based cervical cancer 

screening.
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Figure 1. 
Study flowchart and participant disposition
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Table 1

Comparison of demographic characteristics of survey respondents and survey non-respondents*

Characteristic Group

Study
Invitees

N (%)
Respondent

N (%)

Non-
Respondent

N (%) P-Value

Overall 2016 981 1035

Age,
Recruitment

Mean (SD) 45.1(10.1) 45.0(10.0) 45.3(10.2) 0.5248

Median (IQR) 
† 45.0

(38.0, 53.0)
45.0

(38.0,53.)
46.0

(37.0, 53.0)

Education Missing 130 130 0.2330

<High School 31(1.6%) 11(1.1%) 20(2.2%)

High School
(Complete)

248(13.1%) 122(12.4%) 126(13.9%)

Trade/College/
University
(Incomplete)

692(36.7%) 356(36.3%) 336(37.1%)

University
graduate

584(31.0%) 311(31.7%) 273(30.2%)

University
Advanced
Degree

331(17.6%) 181(18.5%) 150(16.6%)

Sexual Partners
- Ever

Missing 151 151 0.8514

0 4(0.2%) 1(0.1%) 3(0.3%)

1 362(19.4%) 185(18.9%) 177(20.0%)

2 to 5 693(37.2%) 364(37.1%) 329(37.2%)

6 to 10 408(21.9%) 221(22.5%) 187(21.2%)

11 to 50 376(20.2%) 198(20.2%) 178(20.1%)

>50 22(1.2%) 12(1.2%) 10(1.1%)

Cultural
background

Missing 128 128 0.2879

Chinese 175(9.3%) 81(8.3%) 94(10.4%)

Aboriginal 46(2.4%) 24(2.4%) 22(2.4%)

Caucasian and
other

1667(88.3%) 876(89.3%) 791(87.2%)

Smoke, Now Missing 188 188 0.1908

No 1707(93.4%) 923(94.1%) 784(92.6%)

Yes 121(6.6%) 58(5.9%) 63(7.4%)

Smoke, Ever Missing 184 184 0.4382

No 1156(63.1%) 627(63.9%) 529(62.2%)

Yes 676(36.9%) 354(36.1%) 322(37.8%)

*
Pearson’s Chi Square; Student’s t-test;

†
Kruskal-Wallis
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Table 2

Characteristics of scale items: Correlation by Cronbach’s alpha

Screening
Concepts

Scale items Scales Cronbach’s
alpha

Attitudes to
HPV testing

A1: Having an HPV test to screen for cervical
cancer instead of a Pap smear would be:

• Accurate

• Safe

• Protect my health

• Acceptable

A1 0.917

Attitudes to
HPV testing
every four
years

A20. Having an HPV test to screen for cervical
cancer every four years instead of a Pap smear
every year would be:

• Accurate

• Safe

• Protect my health

• Acceptable

A20 0.964

Attitudes to
HPV testing
every four
years and
after age of
25

A22. Having an HPV test to screen for cervical
cancer every four years and after age of 25
instead of a Pap smear every year would be:

• Accurate

• Safe

• Protect my health

• Acceptable

A22 0.968

Subjective
Norms:
Direct

SND 2: Most people who are important to me would
think that I should have an HPV test to screen for
cervical cancer instead of a Pap smear
SND3: People who are important to me would
expect me to have an HPV test to screen for
cervical cancer instead of a Pap smear SND4. I
would feel under social pressure to have an HPV
test to screen for cervical cancer instead of a Pap
smear
SND4: I would feel under social pressure to have an
HPV test to screen for cervical cancer instead of a
Pap smear

SND2-SND4
SND2-3
SND2&SND4
SND3-SND4

0.345
0.480
−0.045
0.103

Subjective
Norms:
Indirect

SNI5. My family physician would think that I should
have an HPV test to screen for cervical cancer
instead of a Pap smear
SNI6. What my family physician thinks is important
to me
SNI7. My friends would think that I should have an
HPV test to screen for cervical cancer instead of a
Pap smear
SNI8. What my friends think is important to me
SNI9. My spouse/partner would think that I should
have an HPV test to screen for cervical cancer
instead of a Pap smear
SNI10. What my spouse/partner thinks is important
to me
SNI11. The BC Cancer Agency would recommend
that I should have an HPV test to screen for cervical
cancer instead of a Pap smear
SNI12. What the BC Cancer Agency recommends is
important to me

SNI5-SNI12 0.823
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Screening
Concepts

Scale items Scales Cronbach’s
alpha

Contacting
Partners

CP13. If I had a cervical cancer screening result that
showed I had an HPV infection, I would feel
comfortable sharing the results with my partner(s)
CP14. My spouse would be understanding if I had
an HPV infection

CP13-CP14 0.633

Perceived
Behavioural
Control

PBC15. I am confident that I could have an HPV
test to screen for cervical cancer instead of a Pap
smear
PBC16. For me to have an HPV test to screen for
cervical cancer instead of a Pap smear would be
PBC17. Whether or not I would have an HPV test to
screen for cervical cancer instead of a Pap smear
would be entirely up to me
PBC18. How much control would you have over
whether you had an HPV test to screen for cervical
cancer instead of a Pap smear?

PBC15-
PBC18

0.626
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Table 3

Univariate and bivariate comparisons between demographic characteristics of women who intend and do not 

intent to receive cervical cancer screening with HPV

Variable Group

Intend to screen
with HPV;

PI19 >4
N (%)

Do not
intend to

screen with
HPV;

PI19<=4
N (%) P-Value

Intention to be
screened with HPV 826(84.2%) 155(15.8%) 0

Age Mean (Standard deviation) 44.9 (10.1) 45.1 (9.2) 0.8874

Age 25-29 67 (83.8) 13 (16.3) 0.542

30-34 65 (86.7) 10 (86.7)

35-39 124 (86.1) 20 (13.9)

40-44 151 (82.5) 32 (17.5)

45-49 142 (84.0) 27 (16.0)

50-54 111 (81.6) 25 (18.4)

55-59 94 (81.0) 22 (19.0)

60-64 64 (91.4) 6 (8.6)

65+ 8 (100) 0 (0)

Marital Status Divorced 88(10.7%) 20(12.9%) 0.7427

Common Law/Married 581(70.3%) 108(69.7%)

Never Married 95(11.5%) 17(11.0%)

Widowed 7(0.8%)

Did not Answer/Missing 55(6.7%) 10(6.5%)

Education <High School 9(1.1%) 2(1.3%) 0.6839

High School (Complete) 105(12.7%) 17(11.0%)

Trade/College/University(Incomplete) 292(35.4%) 64(41.3%)

University graduate 264(32.0%) 47(30.3%)

University Advanced Degree 156(18.9%) 25(16.1%)

Education:
Combined High School or Less 114(13.8%) 19(12.3%) 0.6065

More than High school 712(86.2%) 136(87.7%)

Sexual Partners -
Ever 0 1(0.1%) 0.6869

1 155(18.8%) 30(19.4%)

2 to 5 315(38.1%) 49(31.6%)

6 to 10 180(21.8%) 41(26.5%)

11 to 50 165(20.0%) 33(21.3%)

>50 10(1.2%) 2(1.3%)

Cultural background Chinese 71(8.6%) 10(6.5%) 0.3236

Aboriginal 18(2.2%) 6(3.9%)

Caucasian and other 737(89.2%) 139(89.7%)

Smoke, Ever No 527(63.8%) 100(64.5%) 0.865
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Variable Group

Intend to screen
with HPV;

PI19 >4
N (%)

Do not
intend to

screen with
HPV;

PI19<=4
N (%) P-Value

Yes 299(36.2%) 55(35.5%)
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Table 4

Comparison of scale results between women intending to undergo HPV testing instead of Pap smear for 

cervical cancer screening

Psychological scales
Mean score

Overall (SD)

Intend to
screen

(PI19 >4)
Mean (SD)

Do not intend to
screen

(PI19<=4)
Mean (SD) P Value*

Attitudes to HPV testing (A1) 25.7 (3.7) 26.5 (2.4) 21.2 (5.7) <.0001

Subjective norms, Direct (SND2-3) 11.0 (2.6) 11.4 (2.3) 8.8 (2.6) <.0001

Subjective norms, Indirect (SNI5-12) 34.8 (31.9) 40.7 (28.9) 3.3 (28.8) <.0001

Perceived Behavioural Control
(PBC 15-18)

23.4 (4.1) 24.1 (3.7) 19.6 (4.1) <.0001

Contacting Partners
(CP13-14)

12.6 (2.2) 12.7 (2.2) 12.2 (2.6) 0.0555

*
Student’s t-test
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Table 5

Predictors of women’s intentions to receive cervical cancer screening with primary human papillomavirus 

testing using multivariate logistic regression

Variable Name Odds Ratio 95% Confidence
Interval

Attitudes to HPV (A1) 1.224 1.153; 1.301

Indirect subjective norms (SNI5-12) 1.022 1.014; 1.031

Perceived behavioural control (PBC 15-18) 1.158 1.095; 1.225
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