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Article focus 

• Independent international studies have shown that self-sampling for cervical screening 

is safe and equally reliable as sampling by a health professional. 

• Self-sampling was reported to increase screening compliance for women that have 

never or not regularly been screened. 

• To this end no study has been performed in under-served First Nation (Aboriginal) 

women in Canada in whom cervical cancer is up to six-fold higher compared to the 

general population. 

 

Key messages 

• First Nation women were favourable to self-collection and reported that this alternative 

screening approach will likely increase their screening participation. 

• The preferred way to learn about sexual health is through health care professionals. 

• Self-sample integrity was high (96%) as defined by the presence of a housekeeping 

gene. Using polymerase chain reaction-based Luminex typing, 28.6% of the participating 

women were HPV-positive and 16.3% were infected with a high-risk type such as 

HPV16. 

 

Strengths and limitations of this study 

• Our study may have implications in creating a sustainable cervical cancer screening 

culture in First Nation communities and lead to a decline of cervical cancer incidence 

among First Nation women. 

• Larger study is needed to confirm our findings. 
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ABSTRACT 

Background: First Nation women in Canada have higher incidences of cervical cancer 

(probably due to lower participation rates in cervical cancer prevention programs) than 

the general population. To raise screening participation in this under-served population, 

we launched an alternate approach to (Pap)anicolaou testing in a clinic: vaginal self-

sampling followed by human papillomavirus (HPV) diagnostics.  

Methods: We established good relationships with a First Nation community in Northwest 

Ontario, then recruited 49 community women, aged 25 to 59, who provided a vaginal 

self-sample and answered a questionnaire. Samples were integrity- and HPV-tested using 

optimized molecular biological methods.  

Results: The majority of participants (87%) were amenable to future HPV screening by 

self-sampling. This finding was independent of age, educational level and a previous 

history of abnormal Pap tests. Interestingly, the preferred way to learn about sexual 

health remained via interaction with health care professionals. Self-sample integrity was 

high (96%) as defined by the presence of a housekeeping gene. Using polymerase chain 

reaction-based Luminex typing, 28.6% of the participating women were HPV-positive 

and 16.3% were infected with a high-risk type such as HPV16.  

Conclusion: Self-sampling and HPV testing are a viable screening strategy due to high 

acceptance among First Nation women and high sample quality obtained in this pilot 

study. Our results form a solid basis for conducting a large-scale study in high-needs 

populations. 
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INTRODUCTION  

Cervical cancer is among the top three cancers affecting women worldwide [1] and 

the third most common cancer in Canada among women aged 20-49 [2]. Aboriginal 

populations appear to be particularly affected by this disease. In Canada, cervical cancer is 

up to six-fold higher in First Nation women compared to the general population in the 

Northwest Territories [3], in Manitoba [4] and in Ontario [5]. Similarly, aboriginal women 

from Australia and the United States have a higher cervical cancer prevalence than the 

general population in these countries [6-7].  

Most women who develop cervical cancer have been infrequently or never 

screened [8], yet such screening is crucial for early detection of precancerous lesions. 

Accessing health information and preventative medical services can be challenging for 

First Nation women [9-10] — their communities are generally rural and remote, 

transportation is a limiting factor, and culturally appropriate, on-site health and 

educational services may be inadequate.  These challenges (as well as the lack of an 

electronic database to identify seldom or never screened Ontario women) likely 

contribute to irregular participation of First Nation women in cervical screening 

compared to other Canadian women [4, 11-12].  

A systematic study involving First Nation women has never been conducted in 

Ontario. Before beginning such a study in 11 Northern Superior communities in 

Northwest Ontario (Table 1), we conducted a pilot study with 49 First Nation women in 

one of the communities. Our approach is based on convenient self-sampling and sensitive 

HPV testing, rather than (Pap)anicolaou screening. To assess the acceptability of this 

alternative method we used a questionnaire in which demographics and cervical cancer 

knowledge, self-sampling, and sexual health were investigated. Sample adequacy and 

HPV testing methods were also evaluated.  
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Table 1:  Northern Superior communities in alphabetical order 
____________________________________________________________________  

 
Biinjitiwabik Zaaging Anishinaabek First Nation  

Fort William First Nation  

Namaygoosisagagun First Nation  

Kiashke Zaaging Anishinaabek First Nation - Gull Bay  

Long Lake #58  First Nation 

Michipicoten  First Nation 

Ojibwas of the Pic River First Nation 

Pays Plat First Nation 

Pic Mobert  First Nation 

Red Rock  First Nation (Lake Helen) 

Whitesand First Nation 

_____________________________________________________________________ 
  

 

METHODS 

Approval 

A research agreement, identifying potential benefits for the participants’ 

community, data ownership, and plans for dissemination and publication of the results, 

was signed in September 2009 by Band Chief Peter Collins from Fort William First 

Nation near Thunder Bay. The agreement adhered to guidelines formulated by the First 

Nations Information Governance Committee through Ownership, Control, Access, and 

Possession [13]. The study was also approved by the local Research Ethics Board of 

Thunder Bay Regional Health Sciences Centre. One of two health centres, the Dilico 

Family Health Team (DFHT), agreed to recruit participants and provide feedback about 

the study approach. 
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Participant Recruitment  

A DFHT nurse practitioner (project nurse) served as primary contact for the participating 

women. Recruitment and information dissemination occurred via: a community meeting 

with an information poster; flyers posted in public places within the community; flyers 

sent to all community households through the weekly Band Newsletter; and flyers 

distributed at parenting workshop nights through the Band Office and DFHT staff. 

Women who visited or had connection to the DFHT were also eligible for our study. All 

participants automatically took part in incentive draws for five, $100 grocery certificates. 

Participant Eligibility  

Eligibility for our pilot study required that participants: were female; self-reported 

First Nation ethnicity; were aged 25 to 59 years; and had a command of the English 

language. For safety reasons, women who were pregnant or menstruating at the time of 

sample taking were excluded. The reason for enrolling woman from age 25 and not 30 

was that Canadian First Nation women exhibit early onset of cervical cancer [4] and that 

HPV testing is recommended at an earlier age [14].  

Self-sampling 

The project nurse provided each participant with a sterile, plain polyester Dacron 

swab [15] and transportation tube (Copan Diagnostics Sterile Plain Swab; licensed in 

Canada by Inverness Medical: #552C). Swabs were sent at ambient temperature in the 

transportation tube to the National Microbiology Laboratory in Winnipeg. For 

confidentiality, HPV test results were blinded to the project nurse (sent via individually 

sealed envelopes, each identifiable by the participant’s number). This ensured that 

members of the research team did not have access to the names of the participants and the 

project nurse, to individual test results. 
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Self-sampled DNA testing 

DNA from self-samples was purified using Roche MagnaPure (automated, 

magnetic bead-based DNA extraction), validated specifically for HPV genotyping. 

Sample integrity was assayed by amplifying the housekeeping gene β-globin by 

polymerase chain reaction (PCR), as described [16].  

 HPV testing was done by Hybrid Capture II (HCII), based on an antibody 

capturing RNA:DNA hybrids [16]. HCII generically detects the 13 most common high-

risk HPV types (16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59 and 68) at a viral load that 

best correlates with cervical dysplasia. For specific typing, our in-house Luminex 

technology [17], based on nested PCR amplification, was used [18]. The Luminex 

method is lower-cost than comparable commercial tests and has been successfully used 

previously [19].  

Only samples that were positive for high-risk HPV were reported to the 

participants as “Your sample is positive with a high-risk HPV” followed by the 

corresponding HPV type they were infected with. Cases that tested negative for high-risk, 

but positive for low-risk HPV, were reported to the participants as “Your sample is 

negative for high-risk HPV”.  

Statistical analyses 

All analyses were carried out using PASW (formerly SPSS), version 18.0. Data 

obtained from the questionnaires were examined by means of frequency distributions and 

cross-tabulations. Associations between variables were assessed with the Goodman-

Kruskal Gamma (when both variables were ordinal) or Pearson’s Chi-Squared test (p < 

0.05 was considered significant).  
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RESULTS 

The questionnaire (Appendix) was divided into three sections: general questions 

(including participants’ demographics—Table 2), questions about self-sampling, and 

questions about sexual health, i.e. HPV and cervical cancer.  

General questions 

Table 2:  Demographics of pilot study participants 

Participants’ Demographics 
(n=49, unless otherwise indicated) 

Metric Number Percentage 
    
Ethnicity First Nation 47 96 
 Metis 2 4 
    
Age Range* 25 - 39 27 56.2 
 40 - 49 12 25 
 50 - 59 9 18.8 
    
Education** University undergraduate 23 48.9 
 College 12 25.5 
 High school or lower 12 25.5 
    
Smoker (at some point) 45 91.8 
    
Tampon User  45 91.8 
Note:  * only 48 participants responded to age question;  

** only 47 participants responded to education question. 
Participation in cervical cancer screening:  

All participants had previous Pap tests, with 67.3% (33/49) screened at least 

biennially. Fifty-one percent (25/49) of participants reported a previous abnormal Pap 

test; this statistic is almost 10-fold higher than that generally seen in Ontario women [2]. 

Participants with previous abnormal Pap tests reported that they had undergone (52%, 

13/25) or were undergoing (36%, 9/25) treatment. Participants without regular Pap tests 

(32.7%, 16/49) reported a hiatus of up to 20 years. Regular participation in Pap screening 

correlated with a higher level of education (p=0.035). Willingness to self-sample was not 
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associated with previous/lack of participation in regular cervical screening. Four 

participants were unsure about whether they had received HPV vaccine (Gardasil); 

everyone else reported they had not. 

Self-sampling questions 

Regarding acceptability of self-sampling, 14.9% (7/47) participants experienced 

discomfort (i.e. 7 to 9 on a 9-point Lickert scale) (questions 11 and 12). Despite that, 

87.2% (41/47) indicated willingness to participate in self-sampled screening in the future; 

8.5% (4/47) did not know if they would participate more regularly; 4.2% (2/47) answered 

no; and two did not answer (question 13). Sixty-seven percent (32/48) preferred self-

sampling over a health care provider (HCP) taking the sample; 18.8% (9/48) had no 

preference, while 14.6% (7/48) preferred a HCP to take their sample (question 14). This 

finding was independent of age, educational level and a previous history of abnormal Pap 

tests.   

Sexual health questions 

Educational methods: 

 We received 133 suggestions from the 49 participants for the best way to provide 

education about sexual health (question 15). The preferred way to learn about sexual 

health was through interaction with a HCP: 35% (47/133). This was followed by the use 

of audiovisual material, i.e. watching a DVD or looking at a poster: 31.6% (42/133). 

Learning “On my own” and “Together with my partner” were the least attractive options: 

9.8% (13/133) and 7.5% (10/133), respectively.  

Knowledge, attitude and behaviour about cervical cancer and HPV: 

Participants’ knowledge about cervical cancer and HPV was scored as follows, 

with each of 2 questions having 5 possible correct answers (questions 16 and 17; 19 and 

20): 1/5 correct: some knowledge; 2/5 correct: fair knowledge; 3/5 correct: good 

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2010-000030 on 26 F

ebruary 2011. D
ow

nloaded from
 

http://bmjopen.bmj.com/


knowledge; and 4 or 5 correct: very good knowledge. Importantly, 87.8% (43/49) had 

knowledge ranging from “some to very good” and about half of the participants had 

“good or very good” knowledge about cervical cancer. Regarding HPV biology, 69.4% 

(34/49) of participants had knowledge ranging from “some to very good” and about half 

of the participants had “good or very good” knowledge. Awareness about cervical cancer 

and HPV biology was not significantly associated with age, educational level, or a history 

of abnormal Pap tests. Most participants (82%; 41/49) were not aware that both men and 

women can contract HPV infection. Information about cervical cancer and HPV was 

mainly obtained from a HCP —  65.9% (29/44) and five did not answer/know. 

Relevance and comprehension of questions:  

The nine-point Lickert scales for questions 22 and 23 were recoded such that 1 to 

3 became “important/easy”, 4 to 6 “mid-range”, and 7 to 9 “not important/difficult”. 

Seventy-four percent of participants (36/49) found the questions important, 6.1% (5/49) 

were in the middle, and 20.4% (10/49) found them unimportant. Sixty-nine percent 

(34/49) found the questions easy, 14.3 (7/49) were in the middle, and 16.3% (8/49) found 

them difficult. The importance of the questions and ease of answering them were 

positively related (p < 0.001). Comfort was also related to ease of answering and 

importance: those who felt most comfortable with self-sampling perceived the questions 

to be easier (p=0.000) and more important (p=0.001). 

HPV testing and typing 

Integrity of the self-sampled DNA was high, with 47/49 (96%) testing positive for 

the -globin housekeeping gene. Overall, HPV prevalence was 28% (14/49); this is 

within the 10 to 30% range found in the Canadian adult population (Society of 

Obstetricians and Gynecologists, Ottawa, Canada).  
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HPV typing indicated the prevalence of all HPV types (oncogenic and non-

oncogenic) in our participants. The detected high-risk HPVs (n=8) included types 16, 35, 

52 and 58, which all belong to the phylogenetically-related species A9 (HPV 16, 31, 33, 

34, 35, 52, and 58) [20]. Interestingly, only one case was positive for HPV 39, a member 

of the other high-risk species, A7 (HPV 18, 26, 30, 39, 45, 51, 53, 56, and 59) [20]. 

Several women (n=6) were positive for low-risk types 13, 54, 83, 89 and 90, which 

belong to the species A9 [20] or to other low risk groups [21].  

Of 8 positive cases with high-risk HPV examined using Luminex, only 4 cases 

were positive using the less sensitive HCII method. No correlation was found between 

testing positive for high-risk HPV and a previous history of abnormal Pap tests. 

 

DISCUSSION 

This study is the first to systematically address HPV testing based on self-

sampling in First Nation women in Northwest Ontario. Our pilot study relied on HPV-

specific DNA assays of vaginal swabs provided by participants to a blinded nurse 

volunteer, complemented with participant feedback via a detailed questionnaire 

(Appendix). The participants were positively inclined towards self-sampling and 

preferred self-sampling over HCP-sampling. Our findings indicate that self-sampling 

could be an acceptable screening strategy for First Nation women. Offering this 

alternative for future screening programs may help to recruit more First Nation women 

for cervical cancer screening. Some women (14.7%) reported discomfort with self-

sampling in our pilot study, yet surprisingly there was no correlation between discomfort 

and preference for HCP-sampling.  

The majority of our study participants had at least some knowledge about cervical 

cancer and HPV. This acute awareness could be attributable to the patient demographics 

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2010-000030 on 26 F

ebruary 2011. D
ow

nloaded from
 

http://bmjopen.bmj.com/


in our small sample size: they reported higher formal educational levels than those of 

average First Nation women [22] and several participating women were local health 

centre employees. An unexpected finding was the low awareness that HPV can infect 

both men and women.  

Although self-sampling was widely embraced, our participants still preferred 

receiving information about sexual health from a HCP using audiovisual material; self-

study and learning with a partner were much less popular. In fact, most participants 

obtained HPV knowledge through a HCP, confirming the important role this professional 

group plays in First Nations’ health education.  

 A reliable cervical cancer screening program has to use state of the art 

technology. Our study used the most common, “best practice” self-sampling device 

described in several Canadian studies, the Dacron swab [15]. The use of vaginal tampons 

[23] is not recommended because DNA extraction from tampons is time-consuming and 

inefficient (Dr. Alberto Severini, unpublished results). Two available tools can be used 

for cervical screening: the Pap test [24], with its high specificity but low sensitivity 

(detecting only 50% of high-grade cervical lesions), and the highly sensitive (close to 

100%) HPV tests [11, 25-26]. As a primary screening tool, HPV testing can lead to 

increased detection of high-grade cervical lesions and allow larger screening intervals 

than the Pap test, most likely leading to lower costs and higher screening participation. 

Furthermore, HPV testing can be conveniently performed on self-collected samples, 

which further reduces HCP hours and costs. Consequently, our approach included HPV 

testing and typing.  

Self-sample integrity in our study was found to be satisfactory and similar to that 

found in other studies [14]. HPV prevalence of 28% was within the upper range of the 

overall Canadian population [2]. Interestingly, typing revealed almost exclusively HPV 
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types phylogenetically like type 16, but not type 18. Similar findings were reported 

recently in a study involving First Nation women from the Northwest Territories in 

Canada [27]. If this type 16 prevalence holds true in the larger-scale study, it may 

become necessary to revisit the HPV types considered for future vaccination programs 

with regard to First Nation populations in Canada.  

Limitations 

Despite the small sample size of our pilot study, similar studies among Caucasian 

populations in Canada and elsewhere are in agreement with our findings [28-29]. Our 

study population differs from what would be expected in First Nation communities. The 

high participation in regular Pap screening may be connected to a higher level of 

education in our participants than among most Canadian First Nation women. Indeed, we 

found a positive, statistically-significant correlation between higher education and 

participation in cancer screening. On the flip side, our participants who did not have 

regular Pap screening reported intervals of up to 20 years (data not shown). Our 

participants also had easy access to the collaborating health centre in the Fort William 

First Nation, which advocates Pap tests for First Nation women. In contrast, members of 

other Northern Superior communities must travel to larger cities like Thunder Bay (Lee 

Sieswerda, Public Health Unit Thunder Bay, personal communication) for their health 

needs.  

Conclusions and future directions 

Our findings show that HPV testing based on self-sampling is feasible among 

First Nation women. The majority of women agreed that self-sampling would be the 

preferred way of taking the sample. A high sample quality and HPV prevalence 

comparable to the general Canadian population was obtained in this pilot study. Based on 

the success of this pilot study, we will to conduct a larger-scale study of cervical cancer 
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screening issues in all 11 Northern Superior communities in Ontario. Based on 

demographics in the 11 communities we will be able to recruit more than 800 women.  A 

key address in the larger study will be how to best reach and provide sexual health 

education to under-screened women. We will also ask participating women to explicitly 

rate their discomfort by comparing HCP- with self-sampling. If the HPV type 16 

prevalence we found in our pilot study holds true in a larger-scale study, we may be able 

to make recommendations for targeted prophylaxis programs with regard to First Nation 

populations in Canada. 
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APPENDIX 
 

Part I: General questions 
 
1) What is your age?  

 25-39 
 40-49 
 50-59  
 No answer 

 
2) Do you consider yourself: 
  First Nation 
  Métis 

 Other (please specify) 
 Do not know 
 No answer 

 
3) Highest level of formal schooling 
achieved:  

 Less than High School 
graduate 

 High School graduate  
  College degree 

  University degree, please 
specify 

  Other, please specify  
  No answer 
 
4) Have you ever smoked? 

 Yes  
 No  
 No answer 

 
5) Is cervical cancer screening valuable? 

 Yes 
  No  
  Do not know 
  No answer 
 
6) Have you had Gardasil vaccination? 

 Yes 
  No  
 
 
 
 
 
 
 

 
7) Have you ever had a Pap test? 

 I have Pap tests regularly 
(about every 2 years) 

 I have had Pap tests, but 
not regularly 

 I have never had a Pap 
test taken 

  Do not know 
  No answer 
 
8) If you have had Pap tests before: 
Have you ever had an abnormal Pap 
test? 

 Yes  
 No 

  Do not know 
  No answer  
 
9) If you had an abnormal Pap test 
before which statement best describes 
your present situation? 
  I have been treated 

 I am still being followed 
by my doctor 

 I decided not to have 
treatment or further 
follow-up 

  Do not know 
  No answer 
 
10) Have you ever used tampons? 

 Yes 
  No  
  Do not know 
  No answer 
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Part II: Questions about self-sampling 
 
11) When taking your own sample today, did you find this easy or difficult? Please, 
answer on a scale from 1 to 9.              
         

                    
          ________________________________________________ 
Easy                       Difficult 
  1         2         3         4         5         6         7         8         9 
 

 Do not know 
 No answer 

 
 
12) When taking your own sample today, did you feel comfortable or uncomfortable? 
Please, answer on a scale from 1 to 9. 
 

                    
          ________________________________________________ 

     Comfortable                                Uncomfortable
                   

  1         2         3         4         5         6         7         8         9 
 

 Do not know 
 No answer 

 
 
13) Assuming that self-sampling and sampling by a physician/nurse practitioner are 
equally good for testing what would you prefer in a future screening program? 

 Self-sampling (at home or at Health Centre) 
 Sample taken by a physician/nurse practitioner 
 Does not matter 
 Do not know 
 No answer 

 
 
14) If you have the option of using self-sampling, is it more likely that you would 
regularly participate in future cervical cancer screening? 
  Yes 
  No 
  Do not know 
  No answer 
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Part III: Questions about sexual health: HPV and cervical cancer 
 

15) What is the best way for you to receive information about sexual health? (Check all 
that apply) 

 Watching a DVD where pictures are shown and explanations are given 
orally at the same time 

  Looking at a poster where things are described with pictures and text 
 Directly interacting with a Health Care Provider to whom I can ask 

questions after having read a pamphlet 
 Directly interacting with a health care provider who uses a life size model 

of the female reproductive tract so things can be demonstrated and we can 
talk about what we see 

 On my own 
 Together with my partner 
 In a small group with other women I know 
 None of the above  
 Other suggestions: 
 Do not know 
 No answer  

 
16) What do you know about cervical cancer? (Check all that apply) 
  A form of cancer that affects middle-aged women the most 
  A form of cancer that affects younger women the most 
  A form of cancer that affects the lower genital tract of women 
  Persistent infection with some types of HPV causes cervical cancer 

 Cervical cancer is the second most common cancer in women worldwide 
 Only women who have ever been sexually active may develop cervical 

cancer 
 Both women who are and women who have ever been sexually active may 

develop cervical cancer 
 Do not know 
 No answer 

 
17) What do you know about prevention of cervical cancer? (Check all that apply) 
  Regular screening can almost entirely prevent me from getting it 
  I can get a Pap test done 
  I can get an HPV test done 

 I would get HPV vaccine  
 I am not in danger of getting cervical cancer if I use birth control pills  
 I am not in danger of getting cervical cancer if my partner uses condoms 

during sexual activity  
 Do not know 
 No answer 
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18) Where did you obtain your knowledge about cervical cancer? (Check all that apply) 
  By reading the information provided for this study 
  Through a health care provider 
  Through the newspaper/magazines 
  Through television 
  Through the internet 
  Through friends/ relatives 

 Other, please specify: 
 Do not know 
 No answer 

 
19) What do you know about HPV? (Check all that apply) 
  HPV is a common sexually transmitted virus 
  Many HPV types exist and some of them cause cervical cancer 

 Rates of HPV infection are highest in women between the ages of 20 and 
30 

 Not all HPV infections lead to cervical cancer but all cervical cancers are 
most likely caused by HPV infections that do not go away 

 If I have HPV I can get medication to treat it 
  Both men and women can get HPV 
  Only women can get HPV 

 A positive HPV test is generally accompanied by pain and fever 
 A positive HPV test is generally not accompanied by any symptoms  
 Other, please specify: 

  Do not know 
 No answer 

20) What do you know about prevention of HPV? (Check all that apply) 

 Using a condom when having intercourse can decrease the likelihood of 
getting HPV 

 Using a condom also helps to avoid other sexually transmitted diseases 
such as HIV, Chlamydia and fungus 

 If I never have intercourse I will not get HPV 
 By having only one or few partners I can decrease the likelihood of getting 

HPV 
 By having only one or few partners I will not get HPV 

  Using birth control pills will prevent me from getting HPV 
  The HPV vaccine is given to girls in grade 8 

 The HPV vaccine is given to girls and boys in grade 8 
 Other, please specify: 
 Do not know 
 No answer 
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21) Where did you obtain your knowledge about HPV? (Check all that apply) 
 By reading the information provided for this study 
 Through a health care provider 

  Through the newspaper/magazines 
  Through television 
  Through the internet 
  Through friends 

 Through relatives 
 Through parents 
 Other, please specify: 
 Do not know 
 No answer 

 
22) What did you think about the importance of the questions we were asking you? 
Please, answer on a scale from 1 to 9. 
 

                    
            ________________________________________________ 

       Important                      Not important 
  1         2         3         4         5         6         7         8         9 
 

 Do not know 
 No answer 

 
23) Did you find that the questions were easy or difficult to answer? Please, answer on a 
scale from 1 to 9. 

  
                    
          ________________________________________________ 

           Easy                            Difficult 
  1         2         3         4         5         6         7         8         9 
 

 Do not know 
 No answer 

 
 
Your participation is appreciated. Thank you for your time.  
 
The Research Team 
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