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Background: With appropriate screening (ie, the Papanicolaou [Pap] test), cervical cancer is 

highly preventable, and high-income countries, including Canada, have observed significant 

decreases in cervical cancer mortality. However, certain subgroups, including immigrants from 

countries with large Muslim populations, experience disparities in cervical cancer screening. 

Little is known about the acceptability of human papillomavirus (HPV) self-sampling as a 

screening strategy among Muslim immigrant women in Canada. This study assessed cervical 

cancer screening practices, knowledge and attitudes, and acceptability of HPV self-sampling 

among Muslim immigrant women.

Methods: A convenience sample of 30 women was recruited over a 3-month period (June–

August 2015) in the Greater Toronto Area. All women were between 21 and 69 years old, 

foreign-born, and self-identified as Muslim, and had good knowledge of English. Data were 

collected through a self-completed questionnaire.

Results: More than half of the participants falsely indicated that Pap tests may cause cervical 

infection, and 46.7% indicated that the test is an intrusion on privacy. The majority of women 

reported that they would be willing to try HPV self-sampling, and more than half would prefer 

this method to provider-administered sampling methods. Barriers to self-sampling included 

confidence in the ability to perform the test and perceived cost, and facilitators included con-

venience and privacy being preserved.

Conclusion: The results demonstrate that HPV self-sampling may provide a favorable alter-

native model of care to the traditional provider-administered Pap testing. These findings add 

important information to the literature related to promoting cancer screening among women 

who are under or never screened for cervical cancer.

Keywords: cancer screening, HPV, self-sampling, immigrant health

Background
Cervical cancer, one of the most common causes of cancer-related mortality and 

morbidity for women worldwide, is highly preventable with screening using the 

Papanicolaou (Pap) test.1–4 Population-based screening has led to significant decreases 

in cervical cancer incidence and mortality in high-income countries such as Canada; 

however, certain subgroups of Canadian women, including immigrant women, are 

less likely to get screened for cervical cancer.5–9 Studies have demonstrated that the 

lowest screening rates are for Ontario immigrant women from South Asia and the 

Middle East and North Africa.6–8 Many of these women may be Muslim. One of the 

fastest growing immigrant groups in Canada is people of Muslim faith and culture, 

with a growth rate of 82% over the past decade from ~579,000 in 2001 to >1 million 
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in 2011.9 The Muslim population in Canada is expected to 

triple over the next 20 years, with the majority coming from 

South Asian and Middle Eastern countries. Approximately 

73% of Canadian Muslims live in Ontario, Canada’s most 

populous province with ~13 million people, and home to 

Toronto, Canada’s most populous and diverse city.9

Virtually, all cases of cervical cancer are caused by the 

pervasive human papillomavirus (HPV).10 Self-sampling 

for HPV may be a viable method of screening for the virus 

that causes cervical cancer, either by cotesting with the Pap 

test or as a primary screening test used to triage women 

for subsequent Pap testing.10–14 Self-sampling for HPV has 

been shown to have validity compared to clinician-collected 

cervical samples, as well as to have high acceptance among 

women.15–22 Self-sampling for HPV has the potential to 

address many of the screening barriers identified in the lit-

erature and to promote screening uptake among vulnerable 

groups. However, little is known about the acceptability 

of and preference for this evidence-based strategy among 

immigrant women who are Muslim.

To address this gap, we conducted a community-based 

sequential mixed methods’ study to explore cervical cancer 

screening knowledge and attitudes and the acceptability of 

HPV self-sampling among Muslim immigrant women in the 

Greater Toronto Area (GTA), where many Muslim immi-

grants settle. Our study was guided by the Population Health 

Promotion Framework23,24 and utilized a socioenvironmental 

approach to address health disparities, which is grounded in 

the principles of social justice and equity.25–27

Methods
This study consisted of a detailed questionnaire followed 

by focus groups to explore Muslim immigrant women’s 

knowledge, attitudes about cervical cancer and screening, 

and the cultural relevance, appropriateness, and acceptability 

of self-sampling for HPV. This article focuses on the results 

from the survey component of the study. The results of the 

focus groups are published elsewhere.28

Sample
Through intensive outreach with the assistance of community 

partners (ie, local mosques) and snowball sampling, a conve-

nience sample of 30 women was recruited by our community-

based research assistants (RAs). Importantly, our RAs were 

women who self-identified as Muslim and had preexisting 

relationships with the local Muslim community. The target 

population was women who 1) resided in the GTA, 2) were 

aged 21–69 years in line with provincial cervical screening 

guidelines,29 3) were foreign-born, 4) were able to converse 

in English, and 5) were self-identified as Muslim.

Data collection and measures
All data were collected by our community-based RAs between 

May and August 2015. The RAs assessed the eligibility of 

participants, obtained consent, and set a convenient time and 

place to administer the self-completed questionnaires. Partici-

pants completed the questionnaire depending on their prefer-

ence, either in a quiet room at designated partner mosques or 

at the participant or RA’s home. The questionnaire explored 

women’s sociodemographic characteristics, cervical cancer 

screening practices, barriers to screening, knowledge and 

attitudes related to cervical cancer,30,31 and their preference 

for HPV self-sampling vs provider-administered sampling. 

Self-sampling for HPV was defined on the questionnaire as 

a “self-administered screen for cervical cancer where you 

would be able to collect your own sample in the privacy of 

your home”. Open-ended questions were included to elicit 

participants’ opinions about the HPV self-sampling and their 

preferred methods of cervical screening. The open-ended 

questions were as follows:

What do you think about self-sampling screening for cer-

vical cancer where you would be able to collect your own 

sample in the privacy of your home? (please explain)

Is this something you would want to try? (please 

explain) and

Which of the following cervical cancer screening sam-

pling methods would you prefer 1) Self-sampling (when 

you collect the sample) or; 2) Provider-administered- (when 

a medically trained person collects the sample). Please 

explain your selection.

Analysis
Quantitative data were analyzed using SPSS version 23. 

Descriptive statistics summarized participants’ sociodemo-

graphic characteristics and their knowledge. Comments in 

response to open-ended questions were content analyzed 

using constant comparison analysis. We systematically read 

the text, highlighted important passages and words, and 

organized these into relevant themes and categories. Integrity 

in coding and data interpretation was maintained through 

strategies of credibility (ie, peer debriefing).

For knowledge of and attitudes toward cervical cancer, 

preexisting tools were adapted.30,31 Responses to the knowl-

edge items included “true”, “false”, and “do not know”. To 

measure women’s cervical cancer screening attitudes, we 
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grouped the questions into the following four categories:  

1) effectiveness of screening, 2) utilization of screening (con-

ducting Pap tests in the absence of symptoms), 3) quality of 

equipment (whether instruments used to do Pap tests were 

of good quality), and 4) barriers that may affect use (whether 

Pap tests were viewed as expensive, painful, time consum-

ing, and disturbing the privacy of women). Responses were 

captured on a 5-point Likert scale of “completely disagree”, 

“disagree”, “no idea”, “agree”, and “completely agree”.

Ethical approval
All procedures performed in this study were in accordance 

with the ethical standards of the institutional and/or national 

research committee and with the Declaration of Helsinki 1964 

and its later amendments or comparable ethical standards. 

The study protocol received ethical approval from the Human 

Subjects Review Committee at Ryerson University. All par-

ticipants provided written consent to participate.

Results
Sociodemographic characteristics
Table 1 presents the sociodemographic characteristics of 

the 30 study participants. Detailed demographics have been 

published elsewhere.28 Half were from West Asia (ie, Iran) 

and the rest from South Asia (ie, Pakistan and India). The 

mean age was 39.7 years (standard deviation 11.4 years). The 

majority (60%) of women had lived in Canada for ≥10 years. 

Participants were relatively well educated (90% had some 

postsecondary education), but one-third were unemployed.

Cervical cancer screening practices and 
barriers to screening
More than three-quarters (78%) of the women reported ever 

having a Pap test, and most of those (87%) reported hav-

ing the test within the past 1–3 years, reflecting that more 

than a third of the participants were either under or never 

screened based on the provincial cervical cancer screening 

guidelines, which recommend a Pap test at least once every 

3 years.41 Reasons provided by those who had never had the 

test included: not thinking it was necessary, their doctor did 

not think it was necessary, concern about cost, not knowing 

where to go, and being uninformed.

HPV self-sampling
Participants were asked in both closed and open-ended ques-

tions how they felt about HPV self-sampling. Two-thirds 

(67%) indicated that self-sampling was something they would 

be willing to try, while 10% indicated “no” or “not sure”, and 

23% did not answer this question. Notably, 93% of women 

aged 21–39 years indicated that they would use HPV self-

sampling compared to 44% of older women (40–61 years) 

(X2=8.10, P-value 0.007). Similarly, 87% of women from Iran 

indicated a willingness to try HPV self-sampling compared to 

only 47% of women from Pakistan/India. Reasons provided 

by those willing to try HPV self-sampling were related mainly 

to issues of privacy and convenience. Several women felt that 

this was a good solution especially when women may be shy, 

modest, or busy with other life demands. One participant 

wrote: “I think this way is better than [the] old way because 

some women like me are very shy and they prefer to do it 

themselves if know how”. Some women expressed feeling 

shy even when having female physicians. Women felt that this 

method of testing for HPV would be easy, manageable, and 

safe. They also felt that this method would be convenient as 

it would save them time booking an appointment to see their 

physician, traveling to their physician’s office, and waiting at 

the office to see their physician. Similarly, some pointed out 

the financial gain for not needing to taking time off work or 

paying for a babysitter to visit their primary care provider.

Several women reported that it would be important to 

have proper instructions on how to carry out the test. Some 

indicated that this strategy would encourage women to do 

Table 1 Sociodemographic characteristics of participants

Characteristics n %

Age group (years)
21–39 14 45.7
40–69 16 53.3

Current relationship status
Married/common law 24 80.0
Others 6 20.0

Rating of English reading, writing, and speaking abilities
Excellent 10 33.3
Good 15 50.0
Fair 5 16.7

Highest level of education
High school (12 grades) or equivalent 3 10.0
College (eg, diploma) or university (eg, BA  
and BSc)

16 53.3

Postgraduation (eg, MA and PhD), some or 
completed

11 36.7

Current employment status in Canada
Full-time employed (minimum of 35 hours/week) 6 20.0
Others 7 23.3
Part-time employed 7 23.3
Unemployed 10 33.3

Approximate household annual income from all sources  
after taxes

≤CAD$75,000 12 40.0

>CAD$75,000 4 13.3
Do not know/do not want to answer 14 46.7
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it more regularly, the importance of which was reflected in 

one participant’s statement: “Yes, for sure. It would be more 

convenient and more comfort[able]. So I can do it more often 

and more regularly”.

Among those who did not want to do the test, the reasons 

provided were mainly due to the lack of knowledge and the 

lack of confidence in their ability to conduct the test appropri-

ately. They trusted providers more and felt that the test done 

by trained physicians would be more accurate, particularly if 

a female provider was available. Some were also concerned 

about the cost of HPV self-sampling as they argued that it is 

not currently endorsed by a government body and they would 

have to shoulder the cost.

When we asked participants to indicate their preferred 

method of cervical screening (HPV self-sampling vs 

provider-administered sampling), slightly more than half 

(56%) selected the self-sampling method, while 44% 

preferred provider-administered cervical screening. The 

majority of women from Iran preferred HPV self-sampling 

compared to those from Pakistan/India (86 vs 23%) 

(X2=10.71, P-value =0.002). Reasons provided by those 

who preferred self-sampling were similar to what was 

presented above and related mainly to the convenience and 

privacy of the test. The following quote from a participant 

reflects these sentiments: “In my opinion the self-sampling 

method is easy for me to do it myself and it will save me 

time and improves my health”. Similarly, reasons for those 

who preferred provider-administered sampling were similar 

to those presented above. This is clearly reflected in the 

following statement: “the sample taken will be by a pro-

fessional who knows his job vs. myself who is unable to 

get the proper picture of what and where I should collect 

the sample from”.

Cervical cancer knowledge
Table 2 presents the results of the knowledge statements for 

participants. Although knowledge was generally high, more 

than half of the women (54%) falsely indicated that Pap tests 

may cause cervical infection, and many did not know that 

Pap tests can be performed during pregnancy. Less than half 

of the women knew that screening should start at 21 years or 

later if sexually active.

Attitudes toward cervical cancer 
screening
Table 3 shows responses related to participants’ attitudes 

toward different aspects of cervical cancer screening. 

Although 57% completely disagreed or disagreed with the 

statement that the Pap test was expensive (cervical screening 

is universally covered for landed immigrants and Canadian 

citizens), 43% did not know. Similarly, 30% of women did 

not disagree that they preferred to do Pap tests only when 

experiencing cancer.

For the statements related to the effectiveness of cervical 

screening, the majority of women believed that the Pap test 

was effective. For attitudes related to the utilization of screen-

ing, although the majority believed that Pap tests should be 

done even in the absence of symptoms, many women were 

unsure about the quality of screening equipment.

Discussion
In this first component of an exploratory mixed methods’ 

study, we surveyed 30 self-identified Muslim immigrant 

women on their knowledge and attitudes about cervical 

cancer, screening, and HPV self-sampling. The majority of 

women (2/3) reported that they would be willing to try HPV 

self-sampling, and a small majority (56%) indicated that they 

Table 2 Participants’ knowledge about cervical cancer and screening

Knowledge statements True False Do not know

n % n % n %
 1. Cervical cancer is preventable 21a 70.0 1 3.3 8 26.7
 2. Cervical cancer is curable 19a 63.3 4 13.3 7 23.3
 3. Cervical cancer may be without signs or symptoms in early stages 24a 80.0 0 0.0 6 20.0
 4.  Having a Pap test before there are symptoms of cervical cancer may help detect cervical 

cancer earlier
24a 80.0 1 3.3 5 16.7

  5. The first Pap test should be done at age 21 or later, provided you are sexually active 13a 43.3 3 10.0 14 46.7
 6. All women should be tested by Pap test at least every 3 years 23a 76.7 2 6.7 5 16.7
 7. The Pap test is recommended only for older women 0 0.0 26a 86.7 4 13.3
 8. Pap test should be performed only if infection and bleeding were seen 0 0.0 27a 90.0 3 10.0
 9. Pap tests can be done among pregnant women 11a 36.7 10 33.3 9 30.0
10. Pap tests may cause cervical infection 4 13.3 16a 53.3 10 33.3

Note: aCorrect answer.
Abbreviation: Pap, Papanicolaou.
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would prefer this method to current provider-administered 

sampling methods. Differences were seen based on age and 

region of origin. Barriers to self-sampling included confi-

dence in the ability to perform the test and perceived cost, 

and facilitators included convenience and preserved privacy. 

Women in our study had some level of knowledge about 

cervical cancer and screening, but the lack of knowledge 

seemed to drive their attitudes toward screening.

Our study results suggest that HPV self-sampling may be 

a viable method to promote the uptake of cervical screening 

among Muslim immigrant women in our setting. Two-thirds 

of women were willing to use HPV self-sampling at home, 

and over half preferred this method over the provider- 

administered method. The reasons provided for the preference 

for self-sampling related to factors that have been suggested 

as barriers that prevent under-screened women from par-

ticipating in cervical screening. Privacy was a main reason 

offered by many women, who indicated that the method 

would be appropriate for those who are modest or shy. The 

ability to conduct the test at a time and place selected by 

the woman, the advantages of being able to save time and 

money related to taking time off work, needing child care, 

traveling to physicians’ offices, and waiting in the waiting 

room were raised as reasons for participants’ preferences for 

HPV self-sampling. Hence, our study supports earlier studies 

demonstrating that HPV self-sampling has the potential to 

overcome many of the identified barriers in the literature.15–22

Unlike what has been reported in the literature,32–40 a high 

proportion of women (78%) in our pilot study reported ever 

having a Pap test. However, this finding should be interpreted 

with caution as it was based on self-report, which has been 

shown to not be as reliable and accurate a method as objec-

tive measures in determining screening rates due to recall, 

acquiescence, and social desirability biases.41–43 We were not 

able to validate women’s self-reported screening practice 

against more objective measures. Furthermore, the high rate 

of self-reported Pap test may be due to the fact that the study 

participants had relatively high education and had been in 

Canada for a relatively long time. Many participants were 

still overdue for screening by self-report.

The barriers identified by those participants who did 

not have Pap tests, such as not knowing where to go, being 

uninformed, not thinking it was necessary, and their doctor 

not providing a recommendation, were similar to what has 

been reported in previous studies.6,7,32–40 Furthermore, some 

of our participants identified cost as a barrier for cervical 

cancer screening, which strongly highlights the need for 

the education and provision of information regarding the 

Canadian universal health care system and services available 

through primary care providers.

The questions related to women’s attitudes about cervical 

cancer and screening revealed some potential barriers that 

may affect women’s participation in screening. A consider-

able proportion believed that Pap tests are painful, time 

consuming, and costly, and/or disturb women’s privacy. These 

results suggest a need to educate women about the benefits 

of regular screening and to provide safe and comfortable 

ways in which they can easily access screening services and 

also further support HPV self-sampling as a viable screening 

alternative for certain groups.

This study has several limitations. First, we had a small 

sample size reflective of the qualitative nature of the other 

component of this body of work. Due to the small sample 

size and the demographics of participants, results must be 

interpreted with caution and cannot be generalized to the 

broader population of Muslim immigrant women in our set-

ting. Future research will need to be conducted on a larger 

scale, will need to include a diversity of ages and ethnicities, 

Table 3 Participants’ attitudes toward cancer screening

Attitudinal statements Completely 
disagree/disagree

No idea Completely 
agree/agree

n % n % n %

1. The Pap test is expensive 17 56.7 13 43.3 0 0.0
2. The Pap test is painful 17 56.7 3 10.0 10 33.3
3. The Pap test is time consuming 20 66.7 4 13.3 6 20.0
4. The Pap test disturbs women’s privacy 14 46.7 2 6.7 14 46.7
5. The Pap test is effective 2 6.7 6 20.0 22 73.3
6. The Pap test is not effective 21 70.0 6 20.0 3 10.0
7. Prefer doing Pap only when experiencing cancer 21 70.0 4 13.3 5 16.7
8.  The Pap test is not necessary in women with no symptoms 24 80.0 5 16.7 1 3.3
9.  The equipment used to do Pap test is not of good quality 14 46.7 14 46.7 2 6.7

Abbreviation: Pap, Papanicolaou.
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and will need to allow women to trial self-sampling devices to 

further assess acceptability and feasibility. Second, our results 

may have been affected by self-report and social desirability 

biases, including around reported screening status. Third, we 

were not able to allow women to try HPV self-sampling to 

provide more detailed feedback about acceptability, but as 

noted, planned future research will address this limitation.

Conclusion
Although HPV self-sampling has been studied in a variety 

of other populations, this body of work28 is the first that we 

know of to examine the acceptability of this method among 

Muslim immigrant women in Canada. This study adds 

important information to the literature related to promoting 

cancer screening among women under or never screened 

for cervical cancer. The results demonstrated that HPV 

self-sampling may provide a favorable alternative model of 

care to the traditional provider administered Pap testing. It 

has the potential to increase participation in cervical cancer 

screening. Potential benefits from HPV self-sampling may 

include removing several major barriers identified in the 

literature, such as modesty, access to female physicians, lack 

of transportation, and inconvenient hours of service. Future 

larger-scale research is required to allow women of a broad 

range of ages and ethnicities to trial devices to further explore 

acceptability and feasibility.
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