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Abstract 

 

Background: The Pap screening practices of British Columbia‘s immigrant population 

and the specific barriers they face in accessing cervical cancer screening services are 

not well understood. This study attempts to gain a broad understanding of patterns in 

immigrant women‘s use of Pap screening programs, exploring rates of Pap screening 

participation, sociodemographic correlates of use and reported barriers to access for 

immigrant women in the BC relative to those of native-born Canadians in the province. 

Methods: Self-reported data on use of Pap screening services, immigration status and 

sociodemographic information were obtained from the Canadian Community Health 

Survey Cycle 3.1 for female respondents 18 to 69 years of age living in British 

Columbia. Lifetime and three-year Pap screening participation rates were calculated 

and multivariate logistic regression methods used to model the relationship between 

Pap screening participation and sociodemographic variables thought to be potential 

correlates of screening. Subgroup analyses of screening participation based on the 

racial or ethnic origin and country of birth of immigrant women were also conducted. 

Results: Immigrant women were found to participate in Pap screening, both over the 

lifetime and within the last three years, at rates significantly lower than those of non-

immigrant women. Only 79% of immigrant women report having had a Pap test during 

their lifetime, compared to 93% of non-immigrant women. Those figures drop to 66% of 

immigrant women and 78% of non-immigrant women for Pap screens within the last 

three years. Many of the sociodemographic correlates of use are similar in the 

immigrant and non-immigrant populations, but often with different impacts on screening 

participation between the two groups. East Asian and South Asian immigrant women in 

particular report rates of screening participation below those of non-immigrant women, 

while participation rates among European immigrants are comparable to those of 

native-born Canadians. 

Conclusions: Subgroups of immigrant women in British Columbia are currently under-

served by existing Pap screening programs in the province. Culturally-appropriate 

programs and policies are required to improve screening participation in these groups, 
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thereby helping to decrease the cervical cancer burden presently being borne by these 

populations. 
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CHAPTER 1: Introduction 

 

1.1  Purpose 

Cervical cancer is the second most common cancer among women worldwide 

(1). With an average of 25.9 years of life lost per person affected, the burden associated 

with this disease is significant, higher than that of breast cancer (19.3 years lost per 

person) (2). Survivors of cervical cancer, as well as their partners and families, often 

experience lifelong declines in their quality of life, with many treatments having long-

term negative impacts on sexual, reproductive, and psychosocial functioning (3, 4). That 

said, cervical cancer is also one of the easiest forms of cancer to prevent, recognize 

and cure in its early stages. Taking an average of two to three decades to develop, this 

type of cancer is particularly amenable to preventive screening, which aims to detect 

precancerous lesions of the cervix that can be intercepted before they progress to 

invasive disease.  

 

The Papanicolaou (Pap) test, first developed in the 1920s, is a widely used 

screening tool for cervical cancer. It involves the collection of a sample of cells from the 

outer opening of the cervix using a small spatula or brush, which, when stained and 

examined under a microscope, can reveal the presence of abnormal cells indicative of 

cervical cancer or its precursor lesions. The introduction of a Pap screening program in 

British Columbia, which began in 1949, has resulted in a 78% reduction in incidence 

and a 72% reduction in the mortality associated with this disease in the province (5). 

However, the benefits of this program have not been evenly distributed throughout the 

population. Immigrant women represent one subpopulation believed to be more 

commonly afflicted with cervical cancer, largely as a result of lower levels of 

participation in Pap screening (6).  

 

Immigrant population refers to people born outside of Canada who have been 

permitted by Canadian immigration authorities to live in the country permanently. 

Immigrants constitute 27.5% of the British Columbia population, a figure that has 

continued to grow since the mid 1900s (7). Except for Ontario, British Columbia has the 
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highest proportion of foreign born population in Canada. Immigrants represent a 

culturally and ethnically diverse group. More than half of the immigrants currently living 

in British Columbia were born in Asia or the Middle East (8), but that hasn‘t always been 

the case. Prior to the 1970s, Europe was the region of birth for the majority of British 

Columbia‘s immigrants (9). These trends in region of birth, as well as level of education, 

age at arrival and fluency in English, change over time and contribute to the ever-

changing make-up of British Columbia‘s immigrant population. 

 

The Pap screening practices of the province‘s immigrant population and the 

specific barriers it faces in accessing cervical cancer screening services are not well 

understood. Immigrants often display differences in their determinants of health, health 

status, health beliefs, practices, and access to health services from those of native-born 

Canadians, which can have a significant impact on their Pap screening behaviours. 

Studies conducted thus far on the Pap screening practices of British Columbia‘s highly 

heterogeneous immigrant population have tended to focus on immigrants of a specific 

ethnicity or country of birth that reside in a particular community (10-13). While these 

studies are useful in providing insights about those particular populations, the results 

can be difficult to generalize to other ethnic groups or communities within the province. 

The current study aims to gain a broader understanding of patterns in immigrant 

women‘s use of Pap screening programs in British Columbia and how they compare to 

those of Canadian-born women in the province, a necessary first step in the 

identification of subgroups particularly at-risk for under-participation in Pap screening 

and for the development of culturally-appropriate programs and policies designed to 

improve screening participation in these groups. 

 

1.2 Study Objectives 
The primary objectives of this study are: 

 

1. To compare a) lifetime and three-year age-specific Pap screening participation 

rates and b) sociodemographic correlates of screening for immigrant women in 

British Columbia to those of British Columbians born in Canada. 
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2. To explore differences in Pap screening participation rates among subgroups of 

immigrant women based on self-reported cultural or racial background and 

country of birth.  

 

3. To compare the reported barriers of use for Pap screening of immigrant and non-

immigrant women in the province. 

 

1.3 Thesis Overview 

This thesis is composed of five chapters. The current chapter introduces the 

study purpose and objectives. The following chapter, Chapter 2, provides an overview 

of the empirical literature and conceptual theory that informed the design of this study 

and the context in which it is placed. This includes a review of the cervical cancer 

control program in British Columbia, cervical cancer causes and risk factors and new 

developments in cervical cancer prevention and how these may impact existing control 

programs in the province. The chapter then synthesizes the literature regarding 

inequities in cervical cancer screening, methods for measuring screening participation in 

culturally diverse populations and finally, sociodemographic correlates of Pap screening 

participation. Chapter 3 describes the study methodology, followed in Chapter 4 by the 

study results. The final chapter centres on the research and health policy implications of 

this work, strengths and limitations of the study, and concluding remarks. 
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CHAPTER 2: Literature Review 

 

2.1 Cervical Cancer Control in British Columbia 

A centralized Pap screening program designed to detect precancerous lesions of 

the cervix was introduced in British Columbia (BC) in 1949 by Dr. H.K. Fidler, Director of 

the BC Cytology Laboratory and a pathologist at Vancouver General Hospital (14). The 

first of its kind in Canada, this Pap screening program was originally established as a 

pilot project to determine the efficacy of the cervical smear technique. By 1955 it was 

believed the Pap test‘s value had been confirmed and the decision was made to test its 

effects on cervical cancer incidence and mortality by screening all women over the age 

of 20 in the province on an annual basis (15). The program grew rapidly, with 

approximately 12,000 smears taken in 1955 and 536,800 in 1985. 26,000 cases of 

cervical cancer were detected and treated during that 30 year period. The incidence of 

cervical cancer fell by 78% and mortality by 72%, decreases believed to be a direct 

result of the cervical cancer screening program (14). Today over 500,000 screens are 

performed through the BC Cervical Cancer Screening Program (CCSP) each year on 

over 540,000 women, representing 79% of eligible women in 2009 (16). It is estimated 

that just 160 women will be diagnosed with cervical cancer in the province this year and 

50 will die from it (17). 

 

While generally acknowledged to be an effective method of detecting and 

preventing cervical cancer, the Pap test is not without its limitations. One of the most 

common criticisms of the Pap test relates to its ability to distinguish those who have 

cervical cancer from those who do not (18, 19). The effectiveness of a screening test is 

commonly assessed using a combination of two measures: sensitivity and specificity. 

Sensitivity refers to the ability of a test to correctly identify those who truly have a 

disease, as defined by a definitive diagnostic test or gold standard, while specificity 

refers to the ability of a test to correctly identify those who do not have a disease (20, 

21). The sensitivity and specificity of the Pap test vary depending upon a number of 

factors, including the specific cytological technique used, the type of cervical cancer in 

question, the skills of the technologist examining the sample and the quality of the 
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sample collected (18, 22, 23) (see Table 2.1). Estimates of the sensitivity of Pap 

screening range from 11 to 99%, with the majority clustering in the 55 to 65% range, 

while those for specificity range between 14 and 97%, with the majority falling around 

95 to 97% (24-26). One should note, however, that there has never been a controlled 

prospective study of Pap screening, so caution should be taken when interpreting these 

figures (27).  

 

Table 2.1 Factors associated with variations in Pap screening sensitivity and specificity. 
Factor Associated with 

higher sensitivity 
&/or specificity 

Associated with lower 
sensitivity &/or 

specificity 

BC Cervical Cancer 
Screening Program 

Cytological 
technique 

Liquid-based Conventional Conventional 

Cancer type Squamous cell 
carcinoma 

Adenocarcinoma* Squamous cell 
carcinoma 
predominates 

Sample Collection Collection from outer 
opening of cervix and 
stored appropriately 

Collection from other 
sites or inappropriate 
storage 

1.9% of samples 
collected in 2007 
were classified as 
unsatisfactory (17) 

Training and Skill of 
Technician 

Increased training and 
experience 

Limited training and 
experience 

Maintains its own 
BCCA School of 
Cytotechnology 
training program 

* There is some evidence to suggest that this has been improving in recent years (28). 

 

Screening tests with low sensitivities and/or specificities can have a variety of 

negative consequences, both for individual women, as well as for society at large. A test 

with a low sensitivity will be more likely to miss women with cervical cancer or abnormal 

cervical lesions, resulting in false negatives. The effects of false negatives can 

potentially be very severe, with easily treatable precursor lesions progressing to 

invasive cancers before being detected. To compensate for the relatively low sensitivity 

of Pap screening, regular, repeated screening is recommended. Given the long lag time 

in the development of most cervical cancers, the majority of women who participate in 

regular screening are likely to have their cancers detected at early stages, even if 

missed in a single test (29). 
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Figure 2.1 Definitions of sensitivity, specificity and associated terms. 

 

 

Failure to correctly classify women without cervical abnormalities results in false 

positives and is more frequent with tests that have low specificities. While on the 

surface this may seem less concerning than false negatives, serious adverse effects 

can also result from false positives. These include needless anxiety and worry for the 

women receiving the false abnormal results, excess burden on the health care system 

as more women undergo additional expensive (and ultimately unnecessary) testing, and 

potential decreases in the trust women have in the test, something that could have an 

impact on future screening participation (20). 

 

While important, the detection of precursor markers or early stage disease 

through screening would not on its own be sufficient to effect the kinds of changes in 

morbidity and mortality that have been observed in BC. The World Health Organization 

has outlined a number of criteria for the development of effective public screening 

programs, which are summarized below in Figure 2.2. These include the availability of 

acceptable treatments for patients with the identified disease, available facilities for 

diagnosis and treatment and having policies in place regarding which patients get  

Sensitivity: The ability of a test to correctly identify those who truly have a 

disease, as defined by a definitive diagnostic test or gold standard 

(i.e. the proportion of persons with a disease correctly identified by a 

test).  

Specificity: The ability of a test to correctly identify those who do not have a 

disease, as defined by a definitive diagnostic test or gold standard 

(i.e. the proportion of persons without a disease correctly identified 

by a test). 

Positive Predictive Value (PPV): The proportion of individuals with positive test 

results who are correctly identified. 

Negative Predictive Value (NPV): The proportion of individuals with negative test 

results who are correctly identified. 

False Positive: Individuals identified by the screening test as having a disease when 

in fact they do not. 

False Negative: Individuals identified by the screening test as not having a disease 

when in fact they do. 
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Figure 2.2 World Health Organization‘s principles of early disease detection (30). 

 

 

treated. BC‘s CCSP is operated by the BC Cancer Agency (BCCA), and monitoring the 

outcomes of screening, ensuring adequate follow-up of women with abnormal Pap test 

results and treating identified cases are all part of their mandate. 

 

Pap tests are covered under BC‘s Medical Services Plan (MSP), the public 

health insurance system in the province, and are regularly performed by family 

physicians, obstetricians, gynecologists, nurse practitioners, registered nurses, and 

midwives. All BC residents eligible for MSP coverage under the Canada Health Act, 

subject to a three month waiting period. BC residents migrating from other parts of 

Canada can maintain coverage through their former medical plan during the waiting 

period, while new residents to Canada may require private health insurance during that 

period. The Interim Federal Health Program provides similar, temporary health 

insurance to refugees, protected persons and refugee claimants. Application for MSP 

coverage is required, usually at the time of arrival in BC.  

 

Pap tests collected in BC are sent to the Cervical Cancer Screening Laboratory 

of the Provincial Health Services Authority for processing, cytologic interpretation and 

follow-up recommendations. Since most mildly abnormal cervical cells resolve on their 

own, the most common follow-up for this type of Pap test result is a repeat test every six 

months for two years. For more severe or persistent abnormal findings, colposcopy 

The condition sought should be an important health problem. 
There should be an accepted treatment for patients with recognized disease. 
Facilities for diagnosis and treatment should be available 
There should be a recognizable latent or early symptomatic stage. 
There should be a suitable test or examination. 
The test should be acceptable to the population. 
The natural history of the condition, including development from latent to declared 

disease, should be adequately understood. 
There should be an agreed policy on whom to treat as patients. 
The cost of case-finding (including diagnosis and treatment of patients diagnosed) 

should be economically balanced in relation to possible expenditure on medical care 
as a whole. 

Case-finding should be a continuing process and not a ―once and for all‖ project. 
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and/or cervical biopsy might be warranted. A colposcopy is performed by a specialist 

who uses a colposcope (a type of microscope) to examine the cervix for any 

abnormalities. A cervical biopsy, whereby a small sample of tissue is taken from the 

cervix and sent to the laboratory for examination, may be performed during this 

procedure. In 2008 in BC 3,117 women (0.6% of women screened) were referred for 

colposcopy based on the results of their Pap tests, with 85% of those complying within 

one year (16).  

 

Confirmation of pre-cancerous lesions through colposcopy and/or biopsy often 

results in treatment with cryosurgery, which freezes and destroys infected cells, or other 

procedures to excise the problem tissue. However, since one third to two thirds of 

women with pre-cancerous cervical lesions never go on to develop invasive cancer (31), 

depending upon the grade or severity of the detected abnormal tissue and in 

consultation with their physicians, some women may choose to adopt a conservative 

monitoring approach instead. In a large BC study, the risk of developing intermediate or 

high grade cervical lesions following treatment was found to range from 2% to 35% in 

the first six years after treatment, depending upon the grade of the initial lesion, 

treatment type and age of the woman (32).  

 

2.2 Cervical Cancer Causes and Risk Factors  

 Cervical cancer is caused by the Human Papilloma Virus (HPV). Both males and 

females are susceptible to infection with HPV and, in addition to cervical cancer, it is 

associated with anogenital and head and neck cancers, and genital warts. Dozens of 

HPV types exist, but more than 99.5% of invasive cervical cancers are associated with 

one of the 18 ‗high-risk types‘ (19). Just two of these, HPV-16 and HPV-18, have been 

shown to be responsible for 70% of all cases (33). That said, these same strains are 

also the most common strains seen in young women with normal cytology, suggesting 

that HPV infection is a necessary but not sufficient cause of cervical cancer. In fact, 

HPV is the most common sexually transmitted virus in North America, with lifetime risks 

of contracting it estimated to be as high as 70% among Canadian women (34). The 
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majority of these infections are cleared spontaneously by the immune system within one 

to two years of exposure; progression to cancer is a rare occurrence. 

 

Several additional factors associated with increased risk of cervical cancer have 

been identified. These include smoking, multiple pregnancies, low socioeconomic 

status, a large number of sexual partners, early age at first sexual intercourse, infection 

with other sexually transmitted diseases including HIV, use of the synthetic nonsteroidal 

estrogen diethylstilboestrol (DES), a family history of cervical cancer, and long-term use 

of oral contraceptives (6, 35, 36). Some of these factors, such as a large number of 

sexual partners, may increase cervical cancer risk by increasing the probability of 

contracting HPV, while others, such as a family history of the disease, may exert their 

effects through increased biological susceptibility. It is also true that some of these risk 

factors are likely to be interrelated. For example, smoking, a large number of sexual 

partners and infection with other sexually transmitted diseases may all be relevant risk 

factors for women who are likely to engage in risky behaviours. The net effect of such 

combinations of risk factors on cervical cancer risk has yet to receive much attention in 

the published literature.  

 

While all of these factors are potential targets for interventions to reduce the 

burden of cervical cancer, it is participation in Pap screening programs that represents 

what is arguably the most important alterable predictor of cervical cancer. Established 

guidelines for Pap screening frequency attempt to take into account the sensitivity and 

specificity of the Pap test, along with the natural history of cervical cancer. The 

Canadian Task Force on Preventive Health Care has suggested annual Pap screening 

begin following the initiation of sexual activity or at age 18, whichever is earlier. 

Following two normal annual smears, they suggest that screening frequency can be 

reduced to once every three years in non-high-risk groups until age 69, at which time 

screening can cease (37). Current BCCA guidelines are similar to these Canadian 

guidelines. They too call for screening to commence following the onset of sexual 

activity and to continue until age 69. However, they recommend annual screening for 

three years, decreasing the frequency to once every two years following three normal 



   

10 
 

tests (16). Since the optimal Pap screening interval is unknown (29), such variations in 

guidelines between countries and between provinces within Canada are not 

unexpected, with unknown effects on cervical cancer incidence and mortality.  

 

BCCA reports that of those diagnosed with invasive squamous cell carcinomas in 

2006, 64.1% had not received a Pap test in the previous 5 years and a further 5.8% had 

not been screened within the previous 3 years (38). Similar results were observed in a 

Manitoba study, where just 46.4% of cervical cancer cases had received a Pap test in 

the previous 5 years, compared to 66.8% of the control group (39).1 In that study, the 

odds of a woman who had not had a Pap test in the previous 5 years being diagnosed 

with invasive cervical cancer were 2.8 times higher than those of a women who had 

received a Pap test. Of course, non-participation in Pap screening programs may also 

be associated with some of the risky behaviours linked to increased cervical cancer risk, 

which could explain, at least in part, this increased risk of disease. However, these 

studies do lend support to the notion that further increases in regular Pap screening 

participation have the potential to significantly impact cervical cancer incidence and 

mortality. 

 

Efforts to change guidelines can be problematic. For many women, Pap tests 

have become synonymous with physical exams, so changes in Pap screening 

guidelines may have impacts beyond cervical cancer and require accompanying patient 

education (29). Discussions about guideline changes can also reveal tensions between 

individual patient preferences and public health policy. For example, Austin (40) 

explores what the impact would be of a change in the American screening frequency 

guideline from once every year to once every three years. Such a change would likely 

result in a small increase in the incidence and mortality associated with cervical cancer, 

but with significant cost savings. While policy makers may determine this is an 

‗acceptable risk‘, individual women may find this risk unacceptable but be prohibited 

                                                           
1
 Pap tests occurring within the six months prior to diagnosis were excluded to rule out tests that may have been 

done for diagnostic rather than screening purposes. 
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from maintaining their annual screening regimen. These types of tensions between 

societal and individual perspectives are common in health care debates. 

 

One of the more controversial aspects of the cervical cancer screening 

guidelines is the age at which screening should cease. As noted above, BC guidelines 

call for screening to stop after age 69. Similar age-defined guidelines exist in other 

Canadian provinces, as well as those of the US Preventive Services Task Force and 

American Cancer Society. Other organizations, including the American College of 

Obstetricians and Gynaecologists, recommend lifelong screening (41). With changing 

life expectancies and family and social structures over the past several decades, 

cervical cancer risk factors for older women have also changed. More nuanced versions 

of Pap screening guidelines propose targeted screening of those over age 69 who 

would benefit the most from continued screening, something that becomes more 

feasible with the introduction of electronic management systems into screening program 

organizations (42). 

 

2.3 New Developments in Cervical Cancer Prevention 

One application of the knowledge about the causal link between HPV and 

cervical cancer is the use of HPV DNA testing as a screening test for disease. Samples 

for HPV DNA tests are collected similarly to a Pap test, using a brush or swab inserted 

into the cervical canal to collect cells from the cervix, which are then sent to a lab for 

DNA testing and typing. One of the most common assays used is the Hybrid Capture 2, 

which tests simultaneously for the presence of 13 high-risk HPV types. Since HPV is a 

necessary cause of cervical cancer, women not infected with HPV can effectively be 

ruled out as being at risk for cervical cancer. However, given the high rates of transient 

HPV infection among young women, a positive test in this age group would not 

necessarily indicate a looming case of cervical cancer. As a result, many proposed 

guidelines call for HPV DNA testing alone in women 30 years and older, but combining 

it with cytology for younger women (18). An added benefit of HPV DNA testing over or 

in addition to Pap testing is the increased ability to detect adenocarcinomas, but a 

down-side is that this type of testing is more expensive (approximately $90 for HPV 
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DNA testing versus $40 for traditional Pap testing) (31). The relative effectiveness and 

cost-effectiveness of HPV DNA testing compared to Pap testing in detecting cervical 

cancer and the feasibility of introducing HPV DNA testing in the BC context are currently 

being explored by BCCA in its HPV FOCAL study. The effect that HPV testing will have 

on the future of the CCSP remains to be seen. 

  

 Another application of this causal link has been the development of vaccines 

against HPV as a method of primary prevention of cervical cancer. The link between 

HPV and cervical cancer was first established in the 1980s, but initially received little 

attention from the Canadian public. With cervical cancer currently the 13th most 

common cancer among Canadian women (17), relatively few individuals living today 

have been personally affected by this disease, so more common types of cancer have 

tended to dominate public and media attention. This changed in 2005 when, as a 

prelude to the release of its HPV vaccine Gardasil, Merck initiated a media campaign 

aimed at increasing awareness of HPV and its link to cervical cancer (―Tell someone‖ 

and ―Make the Connection‖). Unfortunately, since the ultimate goal of the campaign was 

to create a wide market for their coming vaccine, some of the information propagated 

through this media campaign was misleading. The threat of cervical cancer to 

adolescents was inflated, the subpopulations most at risk largely ignored, and the 

transient nature of most HPV infections completely glossed over (43). The result has 

been a growing awareness of, and confusion about, cervical cancer, its incidence, 

causes, risk factors and treatment (44, 45).  

 

In March 2007 the Government of Canada announced funding of $300 million 

earmarked for provinces and territories to establish publicly funded HPV vaccination 

programs for school-age girls. This announcement followed reports from the National 

Advisory Committee on Immunization (46) and Canadian Immunization Committee (47) 

calling for population-wide HPV vaccination programs to be established in Canada. 

Beginning with Nova Scotia, Ontario and Prince Edward Island in 2007 and followed by 

the remaining provinces, including BC, in 2008, optional in-school HPV vaccination 

programs were implemented for girls in grades ranging from 4 to 7. By June 2008 more 
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than one million doses of Gardasil, the only HPV vaccine approved for sale in Canada 

at the time, had been distributed (48) at a cost of approximately $400 per series, making 

it the most expensive childhood vaccine on record. 

 

While many view the introduction of HPV vaccines and the establishment of 

publicly funded vaccination programs as an exciting opportunity to confront cervical 

cancer incidence on a new front, concerns have been raised about the goals, potential 

implications, and costs of these programs. For one, no specific goals have been 

identified, making it impossible to measure the effectiveness of the programs (49). 

Additionally, since HPV types not included in the vaccine are associated with cervical 

cancer, screening programs will still be required to detect the cancers that will continue 

to occur (50), although hopefully at a much lower rate. This means that the costs of 

vaccination are in addition to those of existing Pap screening programs and not in place 

of them (31), and there are opportunity costs associated with this, as those funds are no 

longer available for other health spending priorities. Some have argued that these costs 

will be offset by decreasing the frequency of Pap screening, but it remains unclear how 

this will be managed, especially in light of the low vaccine uptake rates in the province 

(51). The many unknowns about the vaccine, including the optimum age, dose and 

duration of protection, are also concerning and leave questions about the future costs of 

the vaccination programs largely unanswered (49, 50, 52). Finally, fears have been 

raised that the vaccination programs may lead women to adopt a false sense of security 

when it comes to safer sex practices and/or screening programs (50), which could result 

in backtracking on the gains made thus far. 

 

Given the current uncertainty surrounding HPV DNA testing and the many 

lingering questions regarding the effectiveness and cost-effectiveness of the HPV 

vaccines, it seems likely that Pap testing will remain a key feature of cervical cancer 

screening programs in BC for the foreseeable future. 
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2.4 Inequities in Cervical Cancer Screening 

Variations in health are common, and sometimes expected. For example, since 

cancer risk increases with age, we expect older populations to have a higher incidence 

of cancer than younger populations. However when those inequalities are unjust, unfair 

or avoidable they become issues of social justice - inequities. Braveman and Gruskin 

define equity in health as ―the absence of systematic disparities in health between 

groups with different levels of underlying social advantage or disadvantage – that is 

wealth, power, or prestige‖ (53). In the case of cervical cancer, incidence and mortality 

rates are not evenly distributed across the Canadian population (6). Differences in the 

prevalence of various risk factors may partially explain the observed disparities, but it is 

inequitable utilization of screening services that is believed by many to be the major 

contributing factor  (35). 

 

Immigrant women, the focus of this study, represent one subpopulation in BC 

believed to be participating in Pap screening programs at rates lower than the general 

population (54-57). Immigrants often display differences in their determinants of health, 

health status, health beliefs, practices, and access to health services from those of 

native-born Canadians, which has implications for Pap screening participation.  

 

Immigrants constitute 27.5% of the British Columbia population, a figure that has 

continued to grow since the mid 1900s (7). This is a highly culturally and racially 

heterogeneous population, coming to Canada from all regions of the world. Trends in 

region of birth have changed over time. In recent years, greater proportions of the 

province‘s immigrant population have been coming from East Asia, the Philippines, 

South Asia, India and West Central Asia and the Middle East, while the proportion from 

the United Kingdom, traditionally a strong source of immigrants for Canada, has 

dropped (58). Asia and the Middle East are now the birth place for 54% of BC‘s 

immigrant population; Europe the place of birth for a further 31%. 

 

In terms of their health needs, immigrants display some unique characteristics. 

New immigrants to Canada are, on average, healthier than the average native-born 
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Canadian. They are less likely to report having a chronic condition upon arrival in the 

country (59, 60) or to report poor health (60, 61). The fact that immigrants must undergo 

a physical examination as part of the immigration process might be one factor that 

contributes to this apparent superior health (62), since we may be effectively selecting a 

healthier population for immigration. However, in what Rumbault has termed the 

‗paradox of assimilation‘, length of time since immigration is positively correlated with a 

loss of this health advantage (63), possibly as a result of acculturative stress, changes 

in socioeconomic status, isolation and loss of a pre-existing support system, lack of 

knowledge of existing services or barriers in accessing health services, and/or a wider 

power differential with health professionals (63-65). All of these factors may also 

influence screening behaviour. 

 

Several studies have been done looking at specific ethnic or racial groups in BC 

to explore rates of participation in Pap screening programs and access barriers being 

encountered by those groups (10-13, 66, 67), but little has been done looking at the 

immigrant population in the province as a whole. While much of the Canadian research 

is likely to apply to BC, the unique make-up of this province‘s immigrant population and 

the environments in which they live are likely to result in some peculiarities as well, 

making this an area in need to further study and a motivating factor for the current 

research.  

 

2.5 Measuring Screening Participation In Culturally Diverse Populations 

In order to examine the Pap screening practices of immigrant women, one must 

first be able to measure screening participation. One of the most common methods for 

measuring screening participation is self-report (13, 68). This type of measure provides 

a relatively quick and inexpensive means of obtaining information about the use of 

health services. Normally collected through surveys, self-reported measures of health 

services utilization also allow for the simultaneous collection of data related to 

sociodemographic factors that may be related to screening participation. Self-reported 

data on Pap screening history are routinely collected in national surveys, including 

Statistic Canada‘s Canadian Community Health Survey.  
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One limitation to note about self-report measures, however, is the tendency of 

women to inaccurately report their screening history (69). A number of studies 

comparing women‘s self-reported screening history with documented screening from 

medical charts and pathology records report that in most cases women over-report 

rates of screening, sometimes by as much as 20% (70, 71). Concordance rates 

between self-reported and medical record-verified measures of Pap screening have 

been found to vary based on a number of sociodemographic variables. For example, in 

a study by Mamoon et al (71)., self-reported screening rates in New South Wales, 

Australia were between 9% and 19% higher than those calculated using registry-based 

screening data, depending upon the region in which the woman lived. Ethnicity may 

also be a factor. Examining a cohort of multiethnic, multilingual women living in 

Alameda County, California, McPhee et al. (72) found validation rates varied from 

65.9% for Latina women to 85.1% for white women. 

 

One method for examining the accuracy of self-reported measures is to look at 

their sensitivity and specificity. The concept is the same as was described above for the 

Pap cytology test itself (see Figure 2.1). Sensitivity refers to the ability of self-reported 

measures to correctly identify those who have truly been screened, while specificity 

refers to their ability to correctly identify those who have not been screened. The 

sensitivity and specificity of self-reported measures of Pap screening from known 

published studies are presented in Table 2.2. Unfortunately no such work has been 

published based on BC or Canadian populations, making it difficult to determine the 

accuracy of self-reported measures in this context. However, one would expect to see 

results similar to those observed in other culturally-diverse Western nations. 

 

As can be seen from these results, the sensitivity of self-reported measures of Pap 

screening participation is high, meaning that those who have truly been screened are 

fairly accurate in the reporting of their past screening behaviours. There is some 

evidence to suggest that this varies depending upon the time period being considered, 

but sensitivity remained high even when women were asked to recall screening events   
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Table 2.2 Sensitivity and specificity of self-reported measures of Pap screening. 
Authors Study Participants Sensitivity Specificity 

Bowman, 1991 (73) English-speaking women 18 
to 70 years New South 
Wales, Australia 

93% 55% 

Bowman, 1997 
(74) 

English-speaking women 18 
to 70 years New South 
Wales, Australia 

88.8% past 1 year 
97.0% past 2 years 
96.3% past 3 years 
95.8% past 4 years 

63.7% past 1 year 
49.3% past 2 years 
41.7% past 3 years 
37.9% past 4 years 

Gordon, 1993 
(75) 

US Medical Insurance Plan, 
predominantly white, early 
50s to late 60s. 

97.2% 34.9% 

McGovern, 1998 
(76) 

Urban, low-income 
population in Minneapolis 

82.0% 71.8% 

Newell, 2000 
(70) 

Women in New South Wales, 
Australia 

97.7%  45.0%  
 

Paskett, 1996 
(77) 

Low-income minority women 
(majority African-American) 
in North Carolina 

97.1% 15.4% 

Sawyer, 1989 
(78) 

Black women living in rural 
areas of North Carolina 

95% 47% 

 

up to four years ago. Specificity, on the other hand, is poor for self-reported measures, 

meaning that women who have not been screened do not accurately report their non-

participation in screening programs. Observed values ranged from 15.4% to 71.8%, with 

the majority in the 40 – 55% range. This combination of high sensitivity and low 

specificity supports the assertion that screening rates obtained using self-reported 

measures are likely to be over-estimates of the true rates. 

 

There are several reasons for this discordance between self-reported and 

objectively measured Pap screening participation rates. Firstly, inaccuracies in the recall 

of past Pap tests can be an issue. Since Pap screening is a relatively infrequent 

behaviour, usually occurring once every one to three years, some women may 

misreport the date of their last test because they are unable to accurately recall it. While 

we tend to think of memories as discrete, chronological, photograph-like re-creations of 

events in the mind, they are in fact subject to change as a result of information or 

experiences occurring after the event (79). One important phenomenon is telescoping, 

which occurs when respondents mistakenly report events as occurring during the 

identified time period that actually happened earlier or later. For example, a woman 

asked to report whether she had received a Pap test within the last year may report yes 
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if she inaccurately recalls her Pap test of two years ago as having occurred more 

recently. Since vivid experiences are recollected as more recent, this phenomenon may 

be particularly common among women who view pelvic examinations as embarrassing 

or unpleasant (78). 

 

 A second reason has to do with social desirability. Social desirability bias refers 

to the tendency of individuals to falsely claim socially desirable traits (80). The 

importance of cervical cancer screening is periodically promoted by the media and 

medical communities. As a result, most women in BC know they should be participating 

on a regular basis (81). Those who do not participate may report being screened in 

order to appear to be conforming to these social norms. Since social norms and 

tendencies to provide socially desirable responses can vary depending upon a number 

of factors, including age and culture, social desirability bias has the potential to distort 

the true effect size in studies comparing screening rates between different groups (82). 

 

Finally, knowledge about Pap tests and awareness of when one has been 

conducted, a requirement for accurate self-reporting, may be low in particular groups of 

women. Kleinman and Kopstein found that some women confuse pelvic examinations 

and Pap tests, assuming that any time a pelvic examination is conducted a Pap test has 

been performed (83). This may lead women to believe that they have had a Pap test 

when they have not and could prevent them from receiving one when they need it. Such 

an error is more likely to occur among women with lower levels of education, those with 

language barriers, and those who are unfamiliar with the health care system (83), 

variables that are important when examining the behaviours of culturally diverse 

populations.  

 

In light of these limitations, other measures of Pap screening participation have 

been proposed and utilized, but they too have limitations. Medical records provide an 

objective, more reliable estimate of screening behaviour; however accessing and 

auditing medical records can be arduous and time-consuming, making it difficult to 

scale-up to population-level studies. In areas such as BC where population screening 
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registries exist, very accurate population-level estimates can be obtained. But while rich 

in screening data, such data sources are often lacking in the sociodemographic 

information needed to perform sub-group analyses. Linkage with other data sets offers 

exciting opportunities to overcome this limitation, but gaining access to such data can 

take years. 

 

Given the difficulties encountered with these alternate measures, self-reported 

measures continue to be a popular option for examining screening behaviour and will be 

the type of measure used in this study. Sensitivity analysis will be used to assess the 

impact of the potential biases discussed above on the results obtained. Sensitivity 

analysis provides a means of quantifying the importance of various sources of error and 

allows one to explore whether or not a specific bias could plausibly explain a given 

result (84). It is a technique for systematically changing the study parameters, such as 

the sensitivity and specificity of self-reported measures for immigrant and non-immigrant 

women, to determine the effect such changes would have on the results and measures 

of association observed.  

 

2.6 Correlates of Pap Screening Participation 

In seeking to understand women‘s Pap screening behaviours, a vast array of 

personal, social and system-level variables have been reported in the literature as 

potentially influential. Andersen‘s Behavioural Model of Health Services Utilization is 

used in this study as a framework for describing and understanding these relationships. 

Andersen‘s Behavioural Model of Health Services Utilization is one of the most 

frequently used and well-known theoretical frameworks for the study of health services 

utilization. Unlike models such as the Health Belief Model and Theory of Planned 

Behaviour, the Behavioural Model of Health Services Utilization positions environmental 

factors, which have been shown to play a significant role in cervical cancer screening 

participation, as central components in the determination of health behaviours.  

 

This model conceptualizes the use of health services as the product of a complex 

interaction between individual, societal and contextual-level factors. Developed in the 
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1960s, the Behavioural Model was used originally to assist in understanding why 

families use health services, as well as to define and measure equitable access to 

health care and aid in the development of policies to promote equitable access (85). In 

the years since its original publication, the model has undergone numerous revisions, 

including a shift in the unit of analysis from the family to the individual and the 

incorporation of a wider variety of factors shown to be associated with health service 

utilization (85, 86). The Behavioural Model has also been adapted for use as a 

framework for understanding utilization in specific subpopulations, including minorities, 

low income, children, women, elderly, and homeless (86, 87).  

 

The Behavioural Model of Health Services Utilization posits that there are three 

types of factors that exert an influence an individual‘s use of health services: 1) 

predisposing factors, which reflect the individual‘s propensity to utilize health services; 

2) enabling factors that facilitate access to and use of services; and 3) need-based 

factors that motivate care seeking (88). Within each of these categories, the 

Behavioural Model incorporates both individual- and contextual-level factors. Acting 

together, this confluence of factors determines realized access, or actual use of health 

care services. Recent versions of the model (85) have also integrated feed-back loops 

that recognize the effects that health outcomes, including perceived health, evaluated 

health and consumer satisfaction, and health behaviours, such as personal health 

practices, processes of medical care and even use of health services, can have on 

future health behaviours. A summary of this model is presented in Figure 2.3.  

 

Figure 2.3 Behavioural Model of Health Services Utilization. 

 
 

2.6.1 Predisposing Factors 

In addition to immigration status (discussed above), a number of 

sociodemographic factors have been shown to be associated with participation in Pap 

screening programs. One of the most significant ones is age. Studies across the United 
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States and Canada have reported that 3-year Pap screening participation rates 

decrease as women age. Blackwell et al. (55) found that the odds of Canadian women 

40-49 years of age reporting participation in Pap screening were 40% lower than those 

of women 18-29, while those of women 50-69 were 83% lower. Hislop et al. (89) found 

that reported Pap screening participation among Chinese women in BC ranged from 

70% for women 40-59 to 19% for women 70-79. Using more recent data from BC‘s rich 

CCSP database, fine-grained age analyses were conducted that revealed some slight 

deviations from this trend. After adjusting for hysterectomy, women ages 20 to 29 years 

in the province have been shown to be the least likely to have had a Pap test within the 

last three years (90). After that age, rates jump rapidly and then begin to decline, 

looking much like the trends observed elsewhere. Whether this difference in trends is 

related to true differences between the BC population and that of other areas or whether 

it is the result of other social changes that occurred during the mid-2000s, such as an 

increase in the age at which women become pregnant, an event that has been shown to 

be associated with increases in Pap screening participation (91-93), is unclear. It is also 

unknown whether these same trends hold true for immigrant women in BC, since the 

CCSP does not collect information on immigration status.  

 

Another variable important in any consideration of Pap screening participation is 

ethnicity. Studies conducted throughout North America have consistently found 

variations in screening behaviour by ethnic or cultural group. McDonald et al. (57) report 

81% three-year Pap screening participation rates among native-born White Canadians, 

compared to 59% participation among foreign-born Chinese women, 58% among 

foreign-born South Asian women and 39% among foreign-born Japanese women. In the 

United States, Bazargan et al. (91) report 51% of Hispanic women in their study had 

never had a Pap screen, versus 22% of the African American women. One proposed 

explanation for this difference has to do with differences in cultural beliefs about health, 

health services utilization and preventive health practices. For example, Walker argues 

that in some cultures discussing a diagnosis of cancer is not socially acceptable and is 

thought to cause more symptoms and speed up the dying process, providing little 

incentive for these women to participate in screening (64). In other cultures, consulting a 
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health care provider in the absence of symptoms is not common practice (12, 89, 94) 

and procedures done in the absence of symptoms are considered invasive and 

unnecessary (64). BC‘s mix of women of all ethnicities almost certainly exerts an 

influence on screening behaviours in the province. 

 

 However, health beliefs are not fixed and there is evidence to suggest that 

providing culturally appropriate information and education about Pap testing and 

screening guidelines can increase participation in cervical cancer screening programs 

(3, 12, 94, 95). Through such education, one would hope to change negative beliefs 

about the effectiveness of Pap screening to detect cancer and the effectiveness of the 

health care system to treat detected abnormalities, both of which have been shown to 

increase the likelihood of participation in cervical cancer screening (12, 89, 96). This 

seems to be true of education more generally as well, since women with higher levels of 

education have been consistently shown to be more likely to participate in Pap 

screening on a regular basis (OR = 1.2–1.7 for women with some post-secondary 

education or higher compared to high school graduation only) (54, 57, 97).  

 

Finally, family structure seems to be an important correlate of screening. Married 

women participate in Pap screening at higher levels (OR = 1.4–4.5) than do women who 

are not currently married (55, 57, 66, 98). This isn‘t especially surprising since 

associations between marital status and other health measures have also been 

reported. For example, married people in the United States have been found to have 

lower mortality rates than unmarried people (99). Given that the family structure of the 

immigrant population in BC is quite different from that of the native-born population 

(100), differences in marital status could contribute to screening participation differences 

between these two groups, although little has been done to examine whether marital 

status affects screening participation among immigrant women in the same way that is 

does among Canadian-born women. 

 

All of the predisposing factors discussed so far are likely to apply to both 

immigrant and non-immigrant women, but there are a few additional variables that are 
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specific to immigrant women. Age at immigration has been observed to impact 

screening participation. Research shows that women arriving in Canada at a younger 

age are more likely to become regular participants in screening than are those who 

immigrate later in the life span (57). One explanation for this may be that younger, 

especially school-age children, are less likely to have fixed beliefs upon arrival and are 

more likely to integrate into the local culture and adopt health beliefs and behaviours 

that closely approximate those of Canadian-born women. Related to this is country of 

origin. Maxwell et al. (54) found that immigrant women born in Asia have consistently 

lower participation rates than immigrant women born in other regions (OR for never use 

= 4.1 compared to Canadian-born women) and several studies in BC have found that 

immigrant women born in China display significantly different screening behaviours than 

other groups (11, 66, 89). Cultural beliefs are likely to play a part in this, but another 

potential contributor is the magnitude of system differences between the country of 

origin and host country, leading to differing degrees of familiarity with Canadian-style 

health care systems and Pap screening programs. This familiarity is likely to increase 

among all immigrant groups with increasing time in Canada, which may, at least 

partially, explain the observation that Pap screening participation increases with time 

since immigration (57, 66). Also important is fluency in English. Women who are unable 

to communicate in English show lower rates of Pap screening participation (OR = 0.4-

0.9) compared to English-speaking women (54, 57, 68). Among BC residents whose 

native tongue is not English, 11% reported not being able to communicate in either of 

Canada‘s official languages in 2006 (101). Rates were higher among subgroups whose 

mother tongue was Chinese (19.6%), Punjabi (18.2%), Vietnamese (14.5%) and Korean 

(12.8%). Given this, language barriers could present a barrier for specific immigrant 

subgroups in BC. 

 

2.6.2 Enabling Factors 

Enabling factors are those that facilitate access to and use of health services. In 

North America Pap screening is most often performed by physicians, so it is not 

surprising that having a regular doctor plays a significant role in whether or not women 

participate in screening (OR associated with non-participation = 0.3-0.4 for women who 
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have a regular source of care compared to those who do not) (55, 98). Much of the Pap 

screening done is opportunistic – women visit their physicians, who recommend being 

screened. In fact, receiving a physician recommendation is one of the strongest 

independent predictors of cervical cancer screening participation (OR = 2.0-2.9) (94, 

102) and research suggests that immigrant women are not receiving appropriate 

recommendations from their physicians (12, 89, 91, 94-96, 103). It also then makes 

sense that frequent contact with the care provider is important. A study by Tu et al. (66) 

found that a recent physician visit was positively associated with regular Pap screening, 

with 69% of study participants with a physician visit in the last year reporting Pap having 

had a recent Pap screen versus 59% of women without a physician visit in the last year. 

In BC an estimated 9.9% of the population report not having access to a regular care 

provider (104), so these women may participate in Pap screening less frequently than is 

recommended.  

 

While these general physician trends are telling, the relationship between 

physicians and screening participation has an additional layer of complexity. This 

complexity relates to practice variations between physicians. Decker et al. (39) found 

that rural family physicians in Manitoba were less likely to provide Pap tests than family 

physicians in other regions (OR = 0.68). Several studies have reported lower rates of 

screening among women living in rural areas (OR for non-participation = 1.2 – 1.3) (54, 

57). Practice variations may be one contributing factor, as might especially acute 

physician shortages in these areas (105). Practice variations have also been observed 

among foreign medical graduates in Manitoba, who were found to be less likely than 

domestic medical graduates to perform Pap tests (39). Finally, women with female 

physicians are more likely to receive a regular Pap test than women with male 

physicians (11, 13, 39, 66). How these practice variations play out in the BC context is 

not well understood, but it is likely that such physician preferences and practices do 

have an impact on cervical cancer screening in the province. 

 

Another important enabling factor, particularly for immigrant women, is competing 

needs. The immigrant experience is often one of great change and adaptation, 
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sometimes to a completely different outlook and way of life (106). The settlement and 

post-migratory periods can be times of great stress. Immigrant women may face 

language barriers, culture shock, loss of socioeconomic status, unemployment, 

isolation, loss of a pre-existing social support network and economic and social 

exclusion (65). Immigrant women in these situations face a number of pressing issues 

and demands, and screening for a health condition that is not of immediate concern 

may be low on their priority list (64, 65, 98). For many women, immigrant and non-

immigrant alike, work and family responsibilities can take precedence over personal 

health concerns (95). Perceived gender roles and decision-making within the household 

may limit some women‘s ability to allocate resources to health maintenance and 

promotion (106). Culturally-derived gender roles may dictate that women must seek 

permission from their husbands or other male family members for medical appointments 

(95). For some or all of these reasons, cervical cancer screening may fall to the bottom 

of the priority list for particular women. 

 

Finally, access to financial resources can have an effect on Pap screening 

participation. Canadian women from lower economic groups have been found to 

participate in Pap screening at rates below those of women from higher economic 

groups, a trend that has been observed for both lifetime and recent screening. (56, 66, 

97, 107). In the publicly-funded Canadian (and BC) health care system, financial 

resources should not directly impede access to health services; however there are 

indirect ways through which this can occur. Women in lower paying jobs may not have 

benefits that provide paid medical leaves and be unable to afford time away from work 

for physician visits. Women with young children may be unable to secure childcare that 

would permit them to attend a clinic visit for Pap screening. Additionally, lower income 

may be a proxy for lower levels of education, which, as was discussed earlier, is 

associated with lower rates of Pap screening participation. Since recent immigrants in 

BC earn less on average than their non-immigrant counterparts (108), income is likely to 

be an important factor when examining screening participation differences between the 

two groups. 
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2.6.3 Need Factors 

Perceived personal risk for cervical cancer is an important motivator for women 

to actively seek out a Pap test. While subgroups of immigrant women have been shown 

to be at higher risk for cervical cancer due to the increased prevalence of a multitude of 

risk factors for the disease (e.g. early marriages, multiparity, multiple abortions, lack of 

access to health services) (12), research suggests that this is often not reflected in their 

perceptions of risk (96). Confusion about the causes of cervical cancer abounds (44, 

45), particularly among immigrant women (11-13, 96, 103). In a study of Vietnamese-

Canadian women, many participants reported a belief that cleanliness in themselves 

and their partners and the will of a higher power play a role in susceptibility to cervical 

cancer (13). Johnson et al. (96) found that many Asian women in the United States 

believe that cervical cancer is caused by wind and that illness is a matter of ―karma‖. 

Thus even among immigrant women who do perceive themselves at risk for cervical 

cancer, the reasons for that perception of risk vary and could influence the types of 

actions they are willing to consider in order to decrease risk. 

 

Perceptions of need for Pap testing may also be influenced by self-perceptions of 

overall health. In Juon et al.‘s study looking at predictors of Pap smears among Korean-

American women, a correlation was observed between higher self-reported health and 

decreased levels of Pap screening participation (94). This may be a function of 

physician contact, since women who are ill may be more likely to have contact with their 

doctor, who can then recommend screening. Alternatively, it may reflect a belief of 

decreased susceptibility to cervical cancer among women who perceive themselves to 

be healthy. This is an area for which little research exists and further investigation and 

validation needs to be undertaken. 
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CHAPTER 3: Methods 

 

3.1 Study Design 

The current study compared rates of Pap screening participation and 

sociodemographic correlates of use for immigrant women in BC to those of native-born 

Canadians using self-reported measures of screening behaviour and immigration 

status. A cross-sectional, population-based study design was adopted for the study. 

Subjects were identified through responses to a national health survey conducted by 

Statistics Canada. Immigration status, use of Pap screening services and 

sociodemographic information were determined using self-reported data provided by 

participants. Ethical approval was obtained from the University of British Columbia 

Behavioural Research Ethics Board. 

 

3.2 Conceptual Framework 

This study was informed by Andersen‘s Behavioural Model of Health Services 

Utilization. A summary of the model used, adapted from Andersen‘s Behavioural Model 

of Health Services Utilization (86) and Behavioural Model for Vulnerable Populations 

(87), is presented in Figure 3.1. 

 

Figure 3.1 Conceptual framework with study variables. 
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3.3 Data Source 

The Canadian Community Health Survey (CCHS) Cycle 3.1 provided the data for 

this study. The CCHS is a cross-sectional, population-based survey of 65,000 

respondents conducted bi-annually by Statistics Canada to gather health-related data at 

the health region or combined health region level within Canada. Data are collected on 

individuals‘ health status, health care utilization and health determinants within 121 

health regions across the country. To ensure reliable estimates for all health regions, a 

multi-stage, stratified, clustered sampling method is used, allocating sample sizes 

among the provinces and health regions according to the size of their respective 

populations (see http://www.statcan.gc.ca/cgi-

bin/imdb/p2SV.pl?Function=getSurvey&SDDS=3226&lang=en&db=imdb&adm=8&dis=2 

for more details about the CCHS sampling strategies). Sampled households are 

contacted either by telephone or in-person, and one household member aged 12 years 

or older is invited to participate. In addition to having the survey available in English and 

French, Statistics Canada makes the questionnaire available in Chinese, Punjabi and 

Inuktitut and has interviewers available in other languages as required. Responding to 

this survey is voluntary. A response rate of 77% was achieved for Cycle 3.1 in BC. 

 

Cycle 3.1 of the CCHS, the most recent data available at the time this study was 

undertaken, was conducted between January and December 2005. This cycle of the 

survey included the Pap Smear Test question subset, which specifically collected data 

on individuals‘ Pap screening history.  Access to anonymized, individual-level data was 

obtained through the Research Data Centre of Statistics Canada at the University of 

British Columbia. 

 

3.4 Subjects 

Female survey participants between the ages of 18 and 69 residing in the 

province of BC who responded to both the CCHS questions pertaining to immigration 

status and those related to Pap screening history were included in this study. A total of 

5,893 women, composed of 1,756 immigrant women and 4,135 Canadian-born women, 

met the inclusion criteria for the study. 
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3.5 Study Variables 

3.5.1 Dependent Variables 

Research suggests that the factors associated with one-time participation in 

preventive screening programs can be different from those associated with regular 

participation (54, 57, 89, 94). As a result, two outcomes were examined in this study: 

lifetime screening or having ever had a Pap test and recent or guideline-compliant Pap 

screening. A list of the CCHS questions from which the analyzed data were obtained 

can be found in Appendix I.  

 

As discussed earlier, BC Pap screening guidelines recommend women initially 

be screened at a frequency of once every year, but following three years of screening 

with no abnormal results, decreasing screening frequency to once every two years is 

suggested. To allow time for appropriate notification of need for screening and to enable 

comparisons with the published literature, receipt of a Pap screen within the last three 

years was classified as recent screening for the purposes of this study.  

 

3.5.2 Independent Variables 

Immigration status in Canada was the primary independent variable in the study. 

Other variables of interest as potential correlates of screening were the predisposing 

variables age, marital status, highest level of personal education, self-reported cultural 

or racial background, region of birth, length of time in Canada since immigration, age at 

immigration and fluency in English. Enabling factors examined were adjusted household 

income (a ratio of household income and the low income cut-off corresponding to the 

number of persons in the household and the size of the community), having a regular 

doctor, having visited a doctor at least once within the last year, health region of 

residence and living in an urban versus rural setting. Finally, self-reported health status 

was included as a measure of perceived need. Table 3.1 provides a summary of the 

study variables. 
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Table 3.1 Study variables. 

Dependent Variables 
 Lifetime Pap screening 
 Recent Pap screening (i.e. within the last three years) 

Independent Variables 
 Immigration Status 

Age 
 Marital status 
 Highest level of personal education 
 Cultural or racial background 
 Region of birth* 
 Length of time in Canada since immigration* 
 Age at immigration* 
 Fluency in English* 
 Adjusted household income 
 Has a regular doctor 
 Visited a doctor at least once within the last year 
 Health region of residence 
 Living in an urban or rural setting 
 Self-reported health status 
* used only in analyses of immigrant population 
 

Perceived barriers to Pap screening were examined using responses to a series 

of questions exploring potential reasons for non-participation. These questions were 

asked only of respondents reporting no Pap screen within the last three years. Potential 

reasons offered included haven‘t gotten around to it, didn‘t think it was necessary, 

doctor didn‘t think it was necessary, language problems and fear, to which respondents 

were able to respond ―yes‖ or ―no‖ that it was a factor for them personally. 

 

3.6 Descriptive Analysis 

Frequencies were calculated for each categorical study variable, stratified by 

immigration status and weighted to represent the household population of BC. Due to 

the complex sampling strategy employed for the CCHS, Statistics Canada develops 

weights for each survey respondent that can be used to make the results representative 

of the general population (109). These weights correspond to the number of households 

in the population that are represented by the respondent and take into account the 

survey design (probability of the household and the individual within that household 

being selected for inclusion), nonresponse adjustments and calibration to match 
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population projection counts based on the Census (by age and sex for each health 

region in Canada). By applying these weights to the survey data, estimates produced 

from them become representative of the covered population and not just the sample 

itself. 

 

For continuous variables, the mean and standard deviation were determined, 

again stratified by immigration status and weighted to represent the general population. 

To address the complex sampling scheme of the CCHS, 95% confidence intervals for 

all estimates were calculated using bootstrapping methods through the Statistics 

Canada‘s program BOOTVAR Version 3.0. Bootstrapping is a method for approximating 

sampling distributions when theory cannot predict their shape. The variance of the 

estimates is computed by drawing several subsamples with replacement from the full 

dataset and calculating the parameter of interest for that subsample. The variability 

among the subsample estimates is then used to approximate the overall variance 

estimate (110, 111).  

 

All analyses were conducted using SPSS Statistics version 17.0. 

 

3.7 Analysis of Screening Rates 

For both lifetime and regular Pap screening, the weighted overall proportions of 

immigrant and non-immigrant women participating were calculated. In addition to these 

overall proportions, age stratified estimates were obtained in order to examine age 

variations in Pap screen utilization (90). Two-proportion z-tests were used to test for 

differences in the proportions screened between groups. The 95% confidence intervals 

for all estimates were determined using bootstrapping methods. 

 

 Among immigrant respondents, lifetime and regular Pap screening participation 

rates were also stratified by length of time in Canada since immigration. Two-proportion 

z-tests were used to test for differences in the proportions screened between groups. 

Length of time in Canada since immigration was grouped into three categories: less 

than 10 years, 10 to 19 years, and 20 or more years. While categories with shorter 
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timeframes were considered, the small number of respondents in some categories 

would have precluded their release by Statistics Canada due to an unacceptable risk of 

disclosure.  

  

 A number of studies have questioned the accuracy of self-reported measures of 

Pap screening participation (69-71). Especially important for this study, the gap between 

reported and observed screening rates has been found to vary between ethnic groups 

(72). In order to assess the impact of this potential reporting bias on the participation 

rates observed in this study, a sensitivity analysis was undertaken. Published sensitivity 

and specificity pairs from Pap screening self-report validation studies (see Table 2.2) 

were used to obtain ‗corrected‘ rates of participation and measures of association. The 

corrected numbers of women screened (B1) and not screened (B0) were calculated 

using the following formulas (84), where Se = sensitivity and Sp = specificity: 

 

B1* = number of women who self-report being screened 
      = # true positives + # false positives 
      = SeB1 + (1-Sp)B0 

 

B0* = number of women who self-report not being screened 
      = # true negatives + # false negatives 
      = SpB0 + (1-Se)B1 

 

Rearranging these formulas to solve for B1 and B0: 

 
B0 = (B0* - ((1-Se)B1))/Sp  
 
B1 =     SpB1* - (1-Sp)B0*    e 
        SeSp – (1-Sp)(1-Se) 
 

The self-reported and corrected numbers of immigrant and non-immigrant 

women screened were then summarized in 2 x 2 contingency tables as follows: 

 

Table 3.2 Summary of self-reported and adjusted numbers of women screened 
 Self-Report  Corrected 
 Screened Not screened  Screened Not Screened 

Immigrant women Bi1* Bi0*  Bi1 Bi0 
Non-immigrant women Bn1* Bn0*  Bn1 Bn0 
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The odds ratios for self-reported and corrected screening participation of immigrant 

women relative to non-immigrant women were calculated using: 

 

ORself-report = Bi1*Bn0*/ Bi0* B1* 

 

ORadjusted = Bi1Bn0/ Bi0 B1 

 

This procedure was repeated for each sensitivity and specificity pair and trends in 

corrected odds ratios were examined. 

 

3.8 Logistic Regression Modeling for Correlates of Screening 

Multivariate logistic regression methods were used to model the relationship 

between lifetime and recent Pap screening participation and the predisposing, enabling 

and need factors discussed above to explore the impact of these potential correlates of 

screening. In addition to immigration status, age, cultural or racial background 

(categorized dichotomously as White and visible minority), marital status, highest level 

of personal education, adjusted household income, having a regular doctor, having 

visited a doctor at least once within the last year, health region of residence, living in an 

urban or rural setting and self-reported health status were entered as independent 

variables in the regression model to obtain adjusted effects.  

 

Age, adjusted household income and self-reported health status were entered as 

continuous variables. These three variables were centred by subtracting the mean value 

from all data points. This was done to make any interaction terms obtained from the 

regression model more interpretable (112). For example, in a model with the equation    

y = β1X + β2Y + β3XY resulting from the use of uncentred variables X & Y, the coefficient 

β1 measures the effect of X when Y is zero. But if Y is age, zero is not a meaningful 

response. The interpretation becomes easier when β1 gives a measure of the effect of X 

at the average age of the population, which is accomplished through the mean-centring 

of the age variable. 
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Immigration and visible minority status were entered as dichotomous variables. 

Being an immigrant and visible minority were each coded as 1 and being a non-

immigrant and White were coded as 0. The categorical variables marital status, highest 

level of personal education and health region of residence were represented using 

dummy variables. Secondary graduation or less served as the reference category for 

highest level of personal education, with the other two categories being some post-

secondary education (including trade diplomas, college diplomas and certificates less 

than a bachelor‘s degree) and bachelor‘s degree or higher. Being single served as the 

reference group for marital status, with two dummy variables included to represent 

being married or in a common-law relationship and being widowed, separated or 

divorced. Vancouver Coastal Health Region was the reference health region and the 

other four regions, Interior, Fraser, Vancouver Island, and Northern Health, were 

represented by four dummy variables. Finally, having a regular doctor, having visited a 

doctor at least once within the last year and living in an urban setting were entered as 

dichotomous variables, with a positive response scored as 1 and a negative response 

scored as 0. 

 

A modeling strategy based on that proposed by Hosmer & Lemeshow (113) was 

used to obtain the final model in this study. Univariate analyses of each variable with 

lifetime and regular Pap screening participation were performed. For categorical 

variables, contingency tables were generated and trends explored. Contingency tables 

were also examined for low cell counts that could be problematic for regression 

modeling. Univariate logistic regression models were then generated for all variables 

and odds ratios and their 95% confidence intervals were calculated. Likelihood ratio 

tests and Wald statistics were used to assess the significance of the associations.  

 

All variables showing at least a moderate level of association in the univariate 

analyses (p-value < 0.25) were entered into a multivariate logistic regression model. A 

lower significance level was chosen at this stage since the traditional 0.05 often fails to 

identify variables known to be important (113). Wald statistics and their associated p-

values were examined to assess the significance of each variable and changes in 
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coefficients between models were noted. Since Wald statistics can sometimes be 

underestimated due to the inflation of standard errors when regression coefficients are 

large (114), likelihood ratio tests were also used to assess the significance of individual 

variables by comparing models with and without the variable of interest. Significance 

was determined using the G-statistic (G = likelihood ratiomodel without variable – likelihood 

ratiomodel with variable) (113).  

 

Variables found not to contribute significantly to the model as judged by 

likelihood ratio tests were examined and, in conjunction with what is known about the 

relationship of each variable with Pap screening behaviour from the literature, a 

decision was made on whether or not to retain the variable. A model including the final 

subset of variables deemed important was then fitted to the data. 

 

Jaccard has observed that researchers looking to compare the effects of a 

variable for two different populations often do so by fitting separate logistic regression 

models for each group and examining the statistical significance of the variables in each 

model (115). He points out that this does not constitute a formal statistical test of the 

difference between the coefficients for the two groups and argues that interaction 

analysis through the inclusion of product terms in a single model is preferable because 

it does provide a means of formally testing the difference between coefficients. In order 

to test for differences in the correlates of screening participation between immigrant and 

non-immigrant women, interaction terms for immigration status with each of the other 

variables in the model were examined. Interaction terms were added one variable pair 

at a time and their significances were assessed using likelihood ratio tests, comparing 

the model with the interaction term(s) to that without. Interaction terms found to be 

significant were then added simultaneously to generate the final model.  

 

At this stage the final model was assessed for goodness of fit and to ensure that 

the assumptions of logistic regression analysis had been satisfied using methods 

proposed by Field (114). Residuals and deviance statistics were examined to isolate 

points for which the model fit poorly and those that exerted an undue influence on the 
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model. The percentages of standardized residuals with an absolute value above 2.58 

and 3.29 were calculated. To asses the influence of individual cases on the model, 

Cook‘s distance values were examined, with values above 1 noted as a cause for 

concern. Leverage values above or below three times the expected value (calculated as 

the number of predictors in the model plus one divided by the number of subjects in the 

study) were identified, with leverage values gauging the influence of the observed value 

over the expected value. As a final measure of deviance, DFBetas, which measure the 

difference between the parameter estimated using all cases and that estimated when 

one case is excluded, were examined, with values above 1.0 noted. All continuous 

variables were plotted versus the natural log of that variable. The assumption of linearity 

was tested by including interaction terms for each continuous variable with its natural 

log in the model, with significant interaction terms suggesting potential violations of the 

assumption.  Finally, variance inflation factors were examined to check for multilinearity. 

Variance inflation factors indicate whether a predictor has a strong linear relationship 

with other predictors, with a value of 10 or greater deemed indicative of potential 

multilinearity. 

 

From the final model, the regression coefficient for each variable was converted 

to an odds ratio by calculating the exponent of the coefficient. The significance of the 

coefficients was indicated by the 95% confidence intervals. As noted by Jaccard, the 

introduction of interaction terms into a logistic regression model changes the 

interpretation of the coefficients since variables that form part of a product term in the 

equation (for example XZ) become conditioned on the values of the other variable in the 

product term (115). The modifying variable of interest in this study (Z) was immigration 

status, so the coefficient for the other variable in the interaction term (X) was calculated 

separately for immigrants and non-immigrants. This was done by isolating all terms in 

the equation containing the variable X (βiX + βjXZ). Since for non-immigrants Z = 0, the 

coefficient of X for non-immigrants was simply that of the main effect: βiX + βjX(0) = βiX. 

For immigrants (Z = 1), the coefficient for the variable was calculated as: βiX + βjX(1) = 

X(βi + βj). Odds ratios were calculated by taking the exponent of the coefficient and the 

95% confidence intervals were calculated using bootstrapping methods. 
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A separate multivariate logistic regression model was also fitted for immigrant 

women alone. This was done only to explore the impact of additional variables specific 

to this population, including length of time in Canada since immigration, age at 

immigration and fluency in English. Along with all of the variables identified as 

significant in the combined immigrant and non-immigrant model, length of time since 

immigration and age at immigration were entered into the immigrant women-only model 

as continuous variables and fluency in English was entered as a dichotomous variable. 

As in the combined immigrant and non-immigrant model, Wald statistics and their 

associated p-values, in combination with likelihood ratio tests, were used to assess the 

significance of these additional variables. The regression coefficients were then 

converted to odds ratios and 95% confidence intervals were calculated using 

bootstrapping methods. 

 

3.9 Analysis of Screening Rates by Racial Background and Region of Birth 

 For the immigrant population in this study, the most common ethnicities and 

regions of birth were identified. For each of these immigrant subgroups, the weighted 

proportions of women participating in both lifetime and regular Pap screening were 

calculated. Age stratified estimates were obtained and 95% confidence intervals 

determined using bootstrapping methods. Two-proportion z-tests were used to test for 

differences in the proportions screened between ethnic and birth region groups, as well 

as between each of these groups and the non-immigrant study population. 

 

 In order to obtain adjusted odds ratios associated with screening participation for 

each of the major ethnic and birth region subpopulations relative to the Canadian-born 

population, modified versions of the final multivariate logistic regression models 

obtained in the previous analyses were fitted. In these models, the more fine-grained 

ethnicities and regions of birth were used in place of the dichotomous visible minority 

category, with non-immigrants comprising the reference group. Assessment of fit and 

interpretation were done as described above for the full study population. 
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3.10 Perceived Barriers to Pap Screening 

A total of 1,448 study subjects who had not received a Pap test within the last 

three years responded to the questions pertaining to perceived barriers to screening. 

The proportion of positive responses was calculated for each potential barrier, stratified 

by immigration status and weighted to represent the household population of BC. The 

95% confidence intervals for all estimates were determined using bootstrapping 

methods. Ratios for immigrant versus non-immigrant women were calculated for each 

potential barrier as a measure of their relative importance for these two subpopulations. 
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CHAPTER 4: Results 
 

4.1 Population Description 

A total of 5,891 female respondents to CCHS Cycle 3.1 were between the ages 

of 18 and 69, living in BC, responded to the Pap test question subset and were 

therefore included in this study. This comprised 1,756 women who self-identified as 

immigrants to Canada and 4,135 women who identified as non-immigrants. 

 

A sociodemographic summary of the study population is presented in Table 4.1. 

As can be seen there, the immigrant population tends to be older than the non-

immigrant population (mean age of 44.9 years for the immigrant population compared to 

41.9 years for the non-immigrant population), is more likely to be married or in a 

common-law relationship (71% vs. 63%), less likely to have never been married (14% 

vs. 25%) and more likely to have a Bachelor‘s degree or higher level of education (30% 

vs. 19%). A significantly larger percentage of the immigrant population, as compared to 

the non-immigrant population, report household income levels in the lowest decile and a 

significantly smaller percentage of the immigrant population report incomes in the 

highest deciles. A greater proportion of immigrant women live in the Lower Mainland 

and 93% live in urban settings, compared to 82% of non-immigrant women. 

 

In terms of their reported access to health services, equal proportions of 

immigrant and non-immigrant women report having a regular doctor and consulting a 

doctor at least once within the past year. Immigrant women are more likely than 

Canadian-born women to report being in good or fair health, but less likely to report 

being in very good health. There are no statistically significant differences in the 

proportions reporting excellent or poor health. 

 

 Over 45% of immigrant women in the study population have lived in Canada for 

more than 20 years, with the remaining women split approximately equally between 

having spent less than 10 years and 11 to 20 years in the country. The majority of the 

immigrant population (68%) arrived in Canada before the age of 40 and just 1% was 

over the age of 60 at the time of immigration. Europe, East Asia and South Asia are the 
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Table 4.1 Sociodemographic summary of women age 18-69 in Canada, based on data 
from the Canadian Community Health Survey (CCHS). 

Variable 
Immigrant Women 

Percentage (95% CI) 
Non-Immigrant Women 

Percentage (95% CI) 

Age (years) 
18 – 29* 14.5% (12.3, 16.8) 26.3% (25.1, 27.3) 
30 – 49* 48.4% (45.4, 51.4) 42.6% (41.1, 44.0) 
50 – 69* 37.1% (34.3, 40.0) 31.1% (29.8, 32.6) 

Marital Status  
Married/Common-Law* 70.8% (67.8, 73.8) 63.0% (61.3, 64.7) 
Widowed/Separated/Divorced 14.9% (12.7, 17.1) 12.2% (11.1, 13.3) 
Single/Never Married* 14.1% (11.8, 16.5) 24.6% (23.1, 26.1) 

Highest Level of Education 
Secondary Graduation or Less* 25.7% (22.7, 28.6) 37.0% (35.2, 38.9) 
Trade Diploma, College Diploma, 

Certificate Less Than Bachelor‘s Degree 35.0% (31.4, 38.7) 38.2% (36.3, 40.1) 
Bachelor's Degree or Higher* 30.4% (27.1, 33.7) 19.4% (17.9, 20.9) 

Household Income Distribution 
Decile 1* 13.1% (10.9, 15.3) 7.5% (6.5, 8.6) 
Decile 2 9.1% (7.0, 11.3) 6.2% (5.2, 7.2) 
Decile 3 10.0 (8.1, 11.9) 7.5% (6.5, 8.6) 
Decile 4 9.2% (7.2, 11.2) 8.4% (7.4, 9.4) 
Decile 5 9.3% (7.1, 11.6) 8.5% (7.2, 9.7) 
Decile 6* 6.4% (4.8, 7.9) 9.9% (8.7, 11.0) 
Decile 7 7.1% (5.3, 9.0) 8.7% (7.7, 9.8) 
Decile 8* 5.4% (4.2, 6.7) 9.5% (8.2, 10.7) 
Decile 9* 4.5% (3.1, 5.9) 9.6% (8.4, 10.8) 
Decile 10* 5.1% (3.8, 6.4) 8.6% (7.6, 9.5) 

Has a Regular Doctor 
Yes 90.1% (88.0, 92.2) 90.6% (89.5, 91.8) 
No 9.9% (7.8, 12.0) 9.4% (7.6. 9.5) 

Visited a Doctor Within the Past Year 
Yes 84.3% (81.6, 87.0) 87.7% (86.3, 89.0) 
No 14.9% (12.3, 17.6) 12.2% (10.8, 13.5) 

Health Authority of Residence 
Interior* 7.5% (6.0, 9.0) 20.1% (19.3, 20.9) 
Fraser* 39.2% (36.4, 42.0) 32.4% (31.1, 33.6) 
Vancouver Coastal* 40.4% (37.8, 43.1) 19.4% (18.3, 20.6) 
Vancouver Island* 10.2% (8.6, 11.7) 19.9% (19.1, 20.7) 
Northern* 2.8% (2.1, 3.5) 8.2% (7.8, 8.6) 

Geographic Setting  
Urban* 92.9% (91.6, 94.3) 81.7% (80.1, 83.3) 
Rural* 7.1% (5.7, 8.5) 18.3% (16.7, 19.9) 

Self-Reported Health Status 
Excellent 20.8% (18.4, 23.2) 23.2% (21.5, 24.9) 
Very Good* 33.8% (30.9, 36.8) 41.3% (39.4, 43.2) 
Good* 32.5% (29.2, 35.7) 26.5% (24.8, 28.3) 
Fair* 9.6% (7.8, 11.5) 6.8% (5.9, 7.7) 
Poor 3.2% (1.8, 4.6) 2.2% (1.7, 2.6) 

*
 
 Significant difference between immigrants and non-immigrants 
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Variable 
Immigrant Women 

Percentage (95% CI) 
Non-Immigrant Women 

Percentage (95% CI) 

Cultural or racial background  
White 39.8% (36.6, 42,9) 89.3% (88.0, 90.5) 
Black 1.3% (0.6, 2.0)  
Korean 2.8% (1.6, 4.1)  
Filipino 5.9% (4.3, 7.4)  
Japanese 1.5% (0.8, 2.2)  
Chinese 22.8% (19.8, 25.7)  
South Asian 13.1% (10.7, 15.5)  
South East Asian 4.1% (2.6, 5.6)  
Arab 1.1% (-0.2, 2.4)  
West Asian 2.2% (1.0, 3.5)  
Latin American 2.0% (1.1, 3.0)  
Other 1.7% (0.8, 2.6)  
Multiple Origins 1.4% (0.6, 2.1)  

Region of Birth  
North America 5.3% (3.9, 6.6)  
Latin & South America 4.3% (2.9, 5.7)  
Europe 26.5% (23.8, 29.3)  
East Asia 20.4% (17.7, 23.2)  
South Asia 11.0% (8.4, 13.6)  
South East Asia 10.7% (8.7, 12.7)  
Other 5.7% (3.8, 7.5)  

Length of Time Since Immigration 
Less than 10 years 28.0% (24.6, 31.1)  
11 to 20 years 26.3% (23.2, 29.4)  
More than 20 years 45.7% (43.3, 49.1)  

Age at Time of Immigration (years)  
0 – 9  16.4% (13.9, 19.0)  
10 – 19  15.6% (13.2, 17.9)  
20 – 29  35.6% (32.4, 38.9)  
30 – 39  20.4% (17.6, 23.2)  
40 – 49  8.7% (6.7, 10.8)  
50 – 59  2.2% (1.3, 3.0)  
60 – 69  1.1% (0.2, 2.0)  

Languages Spoken 
English 91.8% (89.7, 93.8)  
No English 8.3% (6.2, 10.3)  

 

most common regions of birth for this immigrant population and White, Chinese and 

South Asian are the most common self-reported cultural or racial backgrounds. Nearly 

92% of immigrant women report being able to converse in English. 

 

4.2 Study Objective 1a: Age-Specific Pap Screening Rates 

The first objective of this study was to compare lifetime and recent age-specific 

Pap screening rates for immigrant women in BC to those of BC residents born in 

Canada. Seventy-nine percent of immigrant women report having ever received a Pap 

screen, which is significantly lower than the participation rate reported by non-immigrant 
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women of 93% (z = 15.4, p < .01). This gap between the proportions of immigrant and 

non-immigrant women participating in Pap screening is seen in all age groups (Figure 

4.1). For both populations of women participation rates tend to increase with age in the 

20s and 30s and then level off in the 40s. Participation rates for non-immigrant women 

decline very slowly over the 50s and 60s, while rates for immigrant women increase in 

the 50s and then fall slightly in the 60s. 

 

Figure 4.1 Percentage of immigrant and non-immigrant women who have ever had a 
Pap test by age group. 

 

 

The overall unadjusted odds ratio for the reported lifetime screening participation 

of immigrant women relative to non-immigrant women is 0.29. The results of a 

sensitivity analysis used to explore the effect of potential differential sensitivities and 

specificities for self-reported Pap screening for immigrant and non-immigrant women 

are presented in Table 4.2. As can be seen, the odds of screening participation remain 

lower for immigrant women than non-immigrant women for all sensitivities and 

specificities examined, with the exception of the most extreme values (i.e. with the 

highest specificity used for immigrant women and the lowest specificity used for non-

immigrant women). These results suggest that the lower screening rates reported by 
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immigrant women compared to Canadian-born women are a reflection of a true 

screening gap between these two populations and not just differences in reporting 

inaccuracies. 

 

Table 4.2 Corrected lifetime screening participation odds ratios from sensitivity analysis. 
Immigrant Women 

(sensitivity/specificity) 
Non-Immigrant Women 
(sensitivity/specificity) 

  0.98/0.45 0.97/0.35 0.97/0.15 0.96/0.42 0.95/0.47 0.93/0.55 

0.98/0.45 0.17 0.19 0.66 0.11 0.07 0.00  

0.97/0.35 0.11 0.12 0.41 0.07 0.04 0.00 

0.97/0.15 N/A N/A N/A N/A N/A 0.00 

0.96/0.42 0.17 0.18 0.65 0.11 0.07 0.00 

0.95/0.47 0.22 0.24 0.85 0.15 0.09 0.00 

0.93/0.55 0.33 0.36 1.27 0.22 0.13 0.01 

 

A total of 66% of immigrant women report receiving a Pap test within the last 

three years, which is significantly lower than the 78% reported by Canadian-born 

women (z = 9.8, p < .01). The largest difference in reported participation rates is in the 

youngest age group, 18-29 years (Figure 4.2). Forty-seven percent of immigrant women 

18-29 report having recently received a Pap test, versus 75% of Canadian-born women. 

Participation rates among immigrant women increase for women in their 30s, level off in 

the 40s and 50s, and then decline in the 60s. Participation rates among non-immigrant 

women begin to decline in the 40s. No statistically significant differences are observed 

between reported screening rates for immigrant and non-immigrant women in their 50s 

and 60s. 

 

The unadjusted odds ratio for recent screening participation of immigrant women 

relative to non-immigrant women is 0.55. Sensitivity analysis results can be seen in 

Table 4.3. As with the lifetime Pap screening, the odds of recent screening participation 

remain lower for immigrant women than non-immigrant women for all sensitivities and 

specificities examined, with the exception of the most extreme values and in the case of 

extremely low specificity for both groups. These results once again suggest that the 

lower screening rates in immigrant women compared to Canadian-born women reported  
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Figure 4.2 Percentage of immigrant and non-immigrant women who have had a recent 
Pap test by age group.  

 

 

Table 4.3 Corrected recent screening participation odds ratios from sensitivity analysis. 
Immigrant Women 

(sensitivity/specificity) 
Non-Immigrant Women 
(sensitivity/specificity) 

 0.98/0.45 0.97/0.35 0.97/0.15 0.96/0.42 0.95/0.47 0.93/0.55 

0.98/0.45 0.31 0.52 N/A 0.32 0.24 0.16 

0.97/0.35 0.03 0.05 N/A 0.03 0.02 0.02 

0.97/0.15 N/A N/A 1.65 N/A N/A N/A 

0.96/0.42 0.24 0.4 N/A 0.25 0.19 0.12 

0.95/0.47 0.40 0.67 N/A 0.41 0.31 0.21 

0.93/0.55 0.69 1.16 N/A 0.71 0.54 0.36 

 

in this study are a reflection of a true screening gap between these two populations and 

not just differences in reporting accuracy between the two groups. 

 

Differences in screening participation rates between immigrant groups with 

varying lengths of time since immigration are also observed (Table 4.4). For lifetime 

screening participation, the proportion of women screened increases with time, from a 

low of 61.9% for those living in Canada for less than 10 years to a high of 91.2% for 

those who have been in Canada for 20 or more years. This means that immigrant 

women who have been in the country for 20 years or longer display Pap screening 

participation rates comparable to those of Canadian-born women (92.9%). For recent 
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screening participation, the proportion of women screened also increases with time, 

from a low of 57.7% for those living in Canada for less than 10 years to a high of 71.2% 

for those who have been in Canada for 20 or more years. However, in the case of 

recent screening participation, the proportion of women who have received a Pap test 

within the last three years remains lower than that of non-immigrant women (77.9%) 

regardless of time since immigration.  

 

Table 4.4 Lifetime and recent screening participation rates among immigrant women by 
time in Canada since immigration. 

Time Since Immigration 
Lifetime Pap Screening Pap Screening Within Last 3 Years 

Percentage (95% CI) Percentage (95% CI) 

Less than 10 years 61.9% (55.4, 68.5)* 57.7% (51.0, 64.5) 

10 - 19 years 76.6% (70.9, 82.4)* 66.0% (59.6, 72.3) 

20 or more years 91.2% (87.7, 94.7)* 71.2% (66.7, 75.7)** 

*     Statistically significantly different from other time since immigration groups 
** Statistically significantly different from immigrant women arriving in Canada less than 10 years ago 

 

4.3 Study Objective 1b: Sociodemographic Correlates of Screening 

Based on a review of the literature, ten variables were identified as potentially 

important for understanding the Pap screening behaviours of immigrant women (Table 

3.1). The predisposing variables age, cultural or racial background, marital status and 

highest level of personal education, enabling variables household income, having a 

regular doctor, having visited a doctor at least once within the last year, health region of 

residence and living in an urban or rural setting and the need-based variable self-

perceived health status were each explored individually for their relationship with Pap 

screening participation. A significant relationship with both having ever received a Pap 

test and having received a recent Pap test is observed for each of these variables, as 

determined by their odds ratios and associated p-values (see Tables 4.5 and 4.6).  

 

Multivariate logistic regression methods were used to explore the impact of these 

potential correlates of screening. Looking first at lifetime screening participation, when 

all ten variables are entered into a multivariate logistic regression model, the Wald 

statistics and associated p-values for having a regular doctor, health region of residence 

and living in an urban setting suggest that these variables do not contribute significantly 

to the model. When removed individually and compared to the full model, the likelihood 
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ratio tests provide further evidence that these variables are not significant factors in 

lifetime screening participation.  

 

Examining the effects of the interaction terms between immigration status and 

each of the remaining factors in the model, likelihood ratio tests suggest a significant 

interaction between immigration status and: age (G = 24.91, p < .01), marital status (G = 

28.83, p < .01), highest level of personal education (G = 16.11, p < .01), relative income 

(G = 4.35, p = 0.04), cultural or racial background (G = 5.67, p = 0.02) and self-

perceived health status (G = 4.21, p = 0.04). This suggests that the effects of these 

variables on lifetime Pap screening participation are different for immigrant and non-

immigrant women. The final model, adjusting for these interaction terms, is presented in 

Table 4.5.  

 

Table 4.5 Crude and adjusted odds ratios associated with lifetime Pap screening 
participation.  

Variable  
Crude 

OR (95% CI) 
Immigrants 
OR (95% CI) 

Non-Immigrants 
OR (95% CI) 

Age (Continuous)   

 
 

Age 1.06 (1.05, 1.08) 1.03 (0.99, 1.07) 1.06* (1.03, 1.10) 

Marital Status (Ref Group: Single)   

 

 

Married/Common-Law 5.38 (3.99, 7.24) 3.17* (1.34, 7.48) 11.38* (6.19, 20.95) 

Widowed/Separated/Divorced 6.30 (3.99, 9.96) 3.75 (0.98, 14.28) 6.99* (2.53, 19.34) 

Highest Level of Education (Ref Group: Secondary Graduation or Less)   

Other Post-Secondary Education 2.48 (1.80, 3.44) 1.20 (0.46, 3.18) 2.80* (1.49, 5.26) 

Bachelor's Degree or Higher 1.40 (0.99, 1.97) 0.83 (0.34, 2.05) 2.23* (1.03, 4.83) 

Relative Household Income (Continuous)   

 
 

Household Income Ratio 1.18 (0.93, 1.50) 1.09 (0.98, 1.21) 1.00 (0.95, 1.05) 

Cultural or racial background (Ref Group: White)   

Visible Minority 0.15 (0.11, 0.19) 0.26* (0.09, 0.70) 0.45* (0.23, 0.87) 

Self-Perceived Health Status (Continuous)   
 

 

Self-Reported Health 0.89 (0.83, 0.95) 0.79 (0.54, 1.16) 0.94 (0.71, 1.24) 

Consulted a Doctor Within the Last Year (Ref Group: No)   

Yes 2.19 (1.41, 3.48) 2.52* (1.50, 4.26) 

*    Statistically significant at α = 0.05  

 

Among both immigrant and non-immigrant women, having visited a doctor within 

the last year is associated with a higher odds of participation in Pap screening (OR = 
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2.52). Self-identifying as a visible minority is associated with a much decreased odds of 

screening participation among both immigrant and non-immigrant women, but a 

stronger effect is seen among immigrant women (OR = 0.26 vs. 0.45). Being married or 

in a common-law relationship is associated with increased Pap screening participation 

among both groups, but the relationship seems to be stronger for non-immigrant women 

(OR = 3.17 vs. 11.38). Relative household income and self-reported health are not 

significantly associated with Pap screening participation in either group. Finally, among 

non-immigrant women only, the odds of participating in Pap screening are significant 

higher among women who are older, widowed, separated or divorced and have higher 

than high school education. The greater number of significant findings in the non- 

immigrant group may be a result of the larger sample size and increased statistical 

power for this group. 

 

To explore the impact of age at the time of immigration, length of time in Canada 

since immigration and fluency in English on lifetime Pap screening participation, a 

logistic regression model including these three variables, along with the seven variables 

identified above, was fitted for the immigrant population alone. Both age at immigration 

and time since immigration contribute significantly to the model, but fluency in English 

does not. The odds of screening participation decrease by 0.05 for each one year 

increase in age at the time of immigration (95% CI: 0.03, 0.09) and by 0.05 for each one 

year increase in time since immigration (95% CI: 0.03, 0.09). 

 

For recent Pap screening participation, all ten variables are found to contribute 

significantly to the fitted multivariate logistic regression model, as determined by their 

Wald statistics and associated p-values. Examining the effects of the interaction terms 

between immigration status and each of the other nine factors in the model, likelihood 

ratio tests suggest a significant interaction between immigration status and: age (G = 

7.12, p = 0.01), highest level of personal education (G = 14.51, p < .01) and health 

region of residence (G = 11.80, p = 0.02). This suggests that the effects of these factors 

on recent Pap screening participation are different for immigrant and non-immigrant 
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women. The results of the logistic regression model fitted with these variables are 

presented in Table 4.6.  

 

Table 4.6 Crude and adjusted odds ratios associated with recent Pap screening 
participation.  

Variable  
Crude 

OR (95% CI) 
Immigrants 
OR (95% CI) 

Non-Immigrants 
OR (95% CI) 

Age (Continuous)   

 
 

Age 0.99 (0.98, 1.0) 0.98 (0.96, 1.00) 0.96* (0.95, 0.97) 

Highest Level of Education (Ref Group: Secondary Graduation or Less)   

Other Post-Secondary Education 1.43 (1.25, 1.65) 1.17 (0.67, 2.04) 1.57* (1.18, 2.08) 

Bachelor's Degree or Higher 1.60 (1.36, 1.89) 1.01 (0.56, 1.83) 2.16* (1.44, 3.22) 

Health Authority (Ref Group: Vancouver Coastal)  

Interior 0.77 (0.64, 0.93) 0.69 (0.38, 1.26) 0.38* (0.24, 0.60) 

Fraser 0.72 (0.62, 0.84) 0.65 (0.30, 1.40) 0.47* (0.30, 0.74) 

Vancouver Island 1.13 (0.93, 1.37) 0.93 (0.53, 1.64) 0.54* (0.34, 0.85) 

Northern 0.88 (0.68, 1.14) 1.07 (0.49, 2.34) 0.40* (0.25, 0.64) 

Marital Status (Ref Group: Single)   
 

 

Married/Common-Law 1.85 (1.61, 2.12) 3.49* (2.67, 4.58) 

Widowed/Separated/Divorced 1.43 (1.18, 1.74) 3.30* (2.41, 4.53) 

Relative Household Income (Continuous)    

Household Income Ratio 1.06 (1.04, 1.06) 1.01 (0.99, 1.03) 

Setting (Ref Group: Rural)    

Urban 1.11 (0.94, 1.30) 1.34* (1.01, 1.77) 

Cultural or racial background (Ref Group: White)   

Visible Minority 0.51 (0.45, 0.58) 0.60* (0.42, 0.85) 

Regular Source of Care (Ref Group: No)  

Has a Family Doctor 2.00 (1.67, 2.40) 1.41* (1.01, 1.98) 

Consulted a Doctor Within the Last Year (Ref Group: No)   

Yes 2.36 (2.02, 2.76) 2.64* (1.95, 3.56) 

Self-Perceived Health Status (Continuous)    

Self-Reported Health 0.79 (0.75, 0.84) 0.82* (0.72, 0.93) 

*    Statistically significant at α = 0.05  

 

Among both immigrant and non-immigrant women, being married or in a 

common law relationship (OR = 3.49), being widowed, separated or divorced (OR = 

3.30), living in an urban setting (OR = 1.34), having a regular doctor (OR = 1.41) and 

having consulted a doctor within the past year (OR = 2.64) are associated with 

increased odds of Pap screening participation. Belonging to a cultural or racial group 

other than White (OR = 0.60) and reporting higher levels of health status (OR = 0.82) 

are associated with decreased odds of screening participation in both groups. For non-
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immigrant women only, living in a health region other than Vancouver Coastal (ORs = 

0.38 – 0.54) and increasing age (OR = 0.96) is associated with significantly lower odds 

of participation, while having a level of education higher than high school graduation is 

associated with increased odds (OR = 1.57 – 2.16). Weaker trends in a similar direction 

are observed for the immigration population, but none of these are statistically 

significant. Relative household income is not significantly associated with Pap screening 

participation in either group. 

  
To explore the impact of age at the time of immigration, length of time in Canada 

since immigration and fluency in English on recent Pap screening participation, a 

logistic regression model including these three variables, along with the ten variables 

identified above, was fitted for the immigrant population alone. None of these additional 

variables were found to contribute significantly to the model. 

 

4.4 Study Objective 2: Pap Screening Participation Among Immigrant 

Subgroups 

4.4.1 Cultural or Racial Background 

The second objective of this study was to explore differences in Pap screening 

participation rates among subgroups of immigrant women based on self-reported 

cultural or racial background and country of birth. Lifetime Pap screening participation 

rates broken down by self-reported cultural or racial background are presented in Figure 

4.3. White (40%), Chinese (23%), South Asian (13%) and Filipino (6%) are the most 

commonly reported cultural or racial backgrounds among immigrant women in BC. The 

proportion of White immigrant women reporting having ever had a Pap test is 

comparable to that of non-immigrant women (94% vs. 93%), while Chinese (69%), 

South Asian (65%) and South East Asian (66%) women report rates significantly lower 

than that of non-immigrant women (z = 15.8, z = 14.5 and z= 8.5 respectively, and p < 

.01 for each). Participation rates for Filipino women are higher than these other groups 

and do not differ significantly from that of non-immigrant women, although due to the 

relatively small number of women in this group, the confidence interval is large (70% to 

92%).   
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Figure 4.3 Reported lifetime Pap screening participation by cultural or racial 
background. 

 

 

Age-stratified lifetime Pap screening participation rates were also examined for 

the three most common immigrant racial groups: White, Chinese and South Asian 

(Table 4.7). Chinese and South Asian immigrants report lower screening participation 

rates than do non-immigrant women in all age groups. The screening rates among 

women 18-29 in these two groups are especially striking, with just 28% of South Asian 

women and 42% of Chinese women reporting having been screened, compared to 77% 

of non-immigrant women. 

 

Table 4.7 Age-stratified lifetime Pap screening rates by cultural or racial background. 
 

*    Statistically different from non-immigrants at α = 0.05  

 

Ages 
Non-Immigrants 

N = 4135 
White 

N = 699 
Chinese 
N = 400 

South Asian 
N = 229 

18-29 
77.33 

(73.33, 81.34) 
82.92 

(68.15, 97.69) 
42.39* 

(27.35, 57.42) 
28.1* 

(5.70, 50.51) 

30-49 
98.81 

(98.26, 99.35) 
91.79* 

(87.03, 96.55) 
75.36* 

(65.36, 85.37) 
75.49* 

(63.38, 87.60) 

50-69 
97.91 

(97.01, 98.81) 
97.55 

(95.95, 99.14) 
72.64* 

(60.96, 84.33) 
66.87* 

(46.40, 87.34) 
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To obtain adjusted odds ratios associated with screening participation for 

immigrant women belonging to these racial groups, a modified version of the overall 

regression model (Table 4.5) was fitted that used these more detailed racial or cultural 

background groups (White, Chinese, South Asian, Filipino, South East Asian and other) 

in place of the dichotomous visible minority category and used non-immigrant women 

as the reference group. The results reveal that all of the racial groups examined have 

lower adjusted odds of screening participation than non-immigrant groups, with the 

exception of White immigrant women (OR = 0.46, 95% CI: 0.20, 1.07). Chinese 

immigrant women have the lowest odds relative to Canadian-born women at 0.07 (95% 

CI: 0.04, 0.12), followed by South Asian immigrant women at 0.09 (95% CI: 0.05, 0.19) 

and Filipino immigrant women at 0.11 (0.03, 0.34). 

 

Recent Pap screening participation rates broken down by self-reported cultural or 

racial background can be seen in Figure 4.4. The proportion of White immigrant women 

reporting having had a Pap test within the last three years is comparable to that of non-

immigrant women (73% vs. 78%). Chinese (62%) and South Asian (56%) women report 

rates significantly lower than that of non-immigrant women (z = 7.29 and 7.89 

respectively, p < .01 for both), but participation rates among Filipino (73%) women are 

not significantly different from that of non-immigrant women.  

 

Age-stratified recent Pap screening participation rates were also examined for 

the three most common immigrant ethnic groups discussed above and are presented in 

Table 4.8. South Asian immigrants report lower screening participation rates than non-

immigrant women at all age groups. Screening participation rates for Chinese women 

18-29 and 30-49 are also significantly lower than those of Canadian-born women. 

Recent screening rates in these ethnic groups range from a low of 26% for South Asian 

women 18-29 years of age to a high of 71% for Chinese women aged 30-49 years.  
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Figure 4.4 Reported recent Pap screening participation by cultural or racial background. 

 

 
Table 4.8 Age-stratified recent Pap screening rates by cultural or racial background. 

Ages 
Non-Immigrants 

N = 4135 
White 

N = 698 
Chinese 
N = 397 

South Asian 
N = 228 

18-29 
75.32 

(71.37, 79.27) 
82.92 

(68.15, 97.69) 
42.39* 

(27.35, 57.42) 
26.09* 

(4.62, 47.55) 

30-49 
86.21 

(83.72, 87.90) 
75.45* 

(67.51, 83.39) 
71.07* 

(60.76, 81.37) 
68.02* 

(55.00, 81.03) 

50-69 
69.93 

(66.34, 72.00) 
70.38 

(64.76, 75.99) 
58.74 

(46.25, 71.22) 
42.21* 

(20.98, 63.43) 

*    Statistically different from non-immigrants at α = 0.05  

 

To obtain adjusted odds ratios associated with recent screening participation for 

women belonging to these cultural or racial groups, a modified version of the overall 

regression model (Table 4.6) was fitted, once again using these more detailed cultural 

or racial groups in place of the dichotomous visible minority category and with non-

immigrant women as the reference group. All of the groups examined report significantly 

lower odds of screening participation than non-immigrant women, with the exception of 

immigrant Filipino women (OR = 0.38, 95% CI: 0.17, 1.09). Chinese immigrant women 

again have the lowest odds ratio relative to Canadian-born women at 0.32 (95% CI: 
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0.20, 0.49), followed by South Asian immigrant women at 0.36 (95% CI: 0.18, 0.71) and 

White immigrant women at 0.70 (95% CI: 0.48, 0.93).  

 

4.4.2 Region of Birth 

Lifetime Pap screening participation rates broken down by self-reported region of 

birth are presented in Figure 4.5. Europe (26%), East Asia (20%), South Asia (11%) and 

South East Asia (11%) are the most commonly reported birth regions among immigrant 

women in BC. The proportion of immigrant women born in Europe reporting having ever 

had a Pap test is comparable to that of non-immigrant women (96% vs. 93%), while 

women born in East Asia (65%), South East Asia (77%) and South Asia (51%) report 

rates significantly lower than that of non-immigrant women (z = 17.6, z = 7.9 and z = 

19.9 respectively, and p < .01 for each).  

 

Figure 4.5 Lifetime Pap screening participation among immigrant women by region of 
birth.  

 

 
Age-stratified lifetime Pap screening participation rates were also examined for 

the three most common regions of birth and are presented in Table 4.9. East Asian and 

South Asian immigrants report significantly lower screening participation rates than non-
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immigrant women in all age ranges. South East Asian women under 50 also report 

lower participation rates than non-immigrant women.  

 
Table 4.9 Age-stratified lifetime Pap screening rates by region of birth. 

Ages 

Non-
Immigrants 

N = 4135 
Europe 
N = 466 

East Asia 
N = 358 

South East 
Asia 

N = 193 
South Asia 

N = 187 

18-29 
77.33 

(73.33, 81.34) 
81.54 

(61.07, 102.01) 
34.96* 

(21.17, 48.75) 
46.16* 

(25.49, 66.84) 
20.11* 

(-0.24, 40.47) 

30-49 
98.81 

(98.26, 99.35) 
96.24 

(92.72, 99.77) 
66.83* 

(55.04, 78.62) 
82.75* 

(73.38, 92.11) 
66.95* 

(50.97, 82.94) 

50-69 
97.91 

(97.01, 98.81) 
97.22 

(95.25, 99.19) 
76.43* 

(65.32, 87.54) 
91.19 

(76.27, 106.1) 
44.46* 

(21.11, 67.81) 

*    Statistically different from non-immigrants at α = 0.05  

 

To obtain adjusted odds ratios associated with lifetime screening participation for 

women born in these regions, a modified version of the overall regression model (Table 

4.5) was fitted, using these more detailed birth regions (Europe, East Asia, South East 

Asia, South Asia and other) in place of the dichotomous visible minority category and 

using non-immigrant women as the reference group. Immigrant women born in East 

Asia, South East Asia and South Asia have lower odds of screening participation than 

non-immigrant groups. East Asian women have the lowest odds ratio relative to 

Canadian-born women at 0.10 (95% CI: 0.05, 0.18), followed by South Asian women at 

0.11 (95% CI: 0.05, 0.25) and South East Asian at 0.17 (0.08, 0.36). Immigrant women 

born in Europe do not display significantly different odds of screening participation than 

non-immigrant women (OR = 0.76, 95% CI: 0.26, 2.25). 

 

Recent Pap screening participation rates broken down by region of birth are 

presented in Figure 4.6. The proportion of immigrant women born in Europe reporting 

having had a recent Pap test is comparable to that of non-immigrant women (73% vs. 

78%). Immigrant women born in East Asia (56%) and South Asia (46%) report rates 

significantly lower than that of non-immigrant women (z = 9.3 and z = 3.4 respectively, 

and p < .01 for both). Participation rates for immigrant women born in South East Asia 

(67%, 95% CI: 58, 76) do not differ significantly from that of Canadian-born women 

(95% CI: 76, 80), although the confidence interval is large.  
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Figure 4.6 Recent Pap screening participation among immigrant women by region of 
birth.  

 
 

Age-stratified recent Pap screening participation rates were also examined for 

the most common birth regions and are presented in Table 4.10. South East Asian 

immigrants report lower screening participation rates than non-immigrant women in all 

age groups. Screening participation rates for immigrant women born in East Asia who 

are under the age of 50 and South Asian women who are under the age of 30 are also 

significantly lower than those of Canadian-born women.  

 

Table 4.10 Age-stratified recent Pap screening rates by region of birth. 

Ages 

Non-
Immigrants 

N = 4135 
Europe 
N = 466 

East Asia 
N = 358 

South Asia 
N = 193 

South East 
Asia 

N = 187 

18-29 
75.32 

(71.37, 79.27) 
81.54 

(61.07, 102.01) 
34.96* 

(21.17, 48.75) 
20.11* 

(-0.24, 40.47) 
46.16* 

(25.49, 66.84) 

30-49 
86.21 

(83.72, 87.90) 
80.66 

(70.83, 90.49) 
62.55* 

(50.72, 74.37) 
63.04* 

(46.52, 79.57) 
72.83 

(61.32, 84.33) 

50-69 
69.93 

(66.34, 72.00) 
67.76 

(60.90, 74.63) 
58.11 

(45.61, 70.61) 
31.87* 

(11.52, 52.22) 
70.94 

(47.61, 94.26) 

*    Statistically different from non-immigrants at α = 0.05  

 

To obtain adjusted odds ratios associated with these birth regions, a modified 

version of the overall regression model (Table 4.6) was fitted, once again using these 
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more detailed birth regions in place of the dichotomous visible minority category and 

using non-immigrant women as the reference group. Immigrant women born in East 

Asia, South Asia and South East Asia have lower odds of screening participation than 

non-immigrant groups. Women born in East Asia again have the lowest odds relative to 

Canadian-born women at 0.31 (95% CI: 0.20. 0.49), followed by those born in South 

Asia at 0.37 (95% CI: 0.17, 0.79) and South East Asia at 0.40 (95% CI: 0.22, 0.73). 

Immigrant women born in Europe do not display odds of recent Pap screening 

participation that are significantly different from non-immigrant women (OR = 0.72, 95% 

CI: 0.49, 1.05).  

 

4.5 Study Objective 3: Perceived Barriers to Pap Screening 

The final objective of this study was to assess differences in reported barriers of 

use for Pap screening between immigrant and non-immigrant women in BC. A total of 

1,448 study subjects who had not received a Pap test within the last three years 

responded to the CCHS questions pertaining to reasons for non-participation in 

screening. The results are summarized in Table 4.11.  

 

Table 4.11 Reported barriers to Pap screening participation by immigrant and non-
immigrant women. 

 

Immigrant Women Non-Immigrant Women Ratio 

Reason Percentage (95% CI) Percentage (95% CI) 
 Didn't think it was necessary* 43.2% (37.2, 49.1) 28.5% (24.8, 32.3) 1.5 

Haven't gotten around to it** 17.8% (13.3, 22.2) 29.4% (25.5, 33.3) 0.6 

Hysterectomy** 12.2% (7.7, 16.6) 21.0% (17.6, 24.4) 0.6 

Doctor didn't think it necessary 12.1% (8.0, 16.1) 12.7% (9.9, 15.6) 0.9 

Fear* 6.5% (3.0, 9.9) 2.9% (1.7, 4.1) 2.2 

Didn't know where to go* 3.9% (0.9, 6.8) 0.3% (0.0, 0.6) 11.7 

Hate/dislike having one done 3.5% (1.3, 5.7) 6.9% (4.9, 8.9) 0.5 

Other 10.4% (6.2, 14.7) 11.6% (8.7, 14.4) 0.9 

* Immigrants more likely to report 

** Immigrants less likely to report 

 

The most common reasons given by immigrant women for not having had a 

recent Pap test are: 1) not believing a Pap test is necessary (43.2%); 2) not having 

gotten around to it (17.8%); 3) having had a hysterectomy (12.2%); and 4) believing 

their doctor doesn‘t think it is necessary (12.1%). The most common reasons reported 
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by non-immigrant women are similar, with 29.4% reporting they haven‘t had a recent 

Pap test because they haven‘t gotten around to it, 28.5% because they don‘t think it is 

necessary, 21.0% because they have had a hysterectomy, and 12.7% because their 

doctor doesn‘t think it is necessary. Transportation problems, being unable to leave the 

house, not having a Pap test available when required, personal or family 

responsibilities, cost, language problems, waiting times that are too long, and not having 

Pap testing available in their area are not reported as significant barriers for either 

immigrant or non-immigrant women.2 

 

The relative proportions of immigrant and non-immigrant women reporting each 

of the reasons for non-participation were also examined. Immigrant women are 11.7 

times more likely to report not knowing where to go for a Pap test than Canadian-born 

women. Immigrant women are also 2.2 times more likely to cite fear as a reason for not 

having had a recent Pap test and 1.5 times more likely to not believe a Pap test is 

necessary. Not having gotten around to it and having had a hysterectomy are reasons 

more commonly reported by Canadian-born women.  

 

  

                                                           
2
 Cell counts were below the minimum required by Statistics Canada for release from the RDC. 



   

58 
 

CHAPTER 5: Discussion 

 

5.1 Summary of Major Findings 

Regular, population-wide Pap screening represents an accessible, relatively low 

cost means to drastically reduce the incidence and mortality associated with cervical 

cancer (29, 35), and British Columbia‘s Cervical Cancer Screening Program is evidence 

of this. However it is believed that inequitable use of Pap screening services, notably 

underutilization by the province‘s immigrant population, has resulted in an unequal 

distribution of the burden associated with this disease. Using data from the Canadian 

Community Health Survey, this study explored the Pap screening practices, 

sociodemographic correlates of use and reported barriers to access of immigrant 

women in BC relative to those of native-born Canadians in the province, information 

necessary for the development of culturally-appropriate programs and policies designed 

to improve screening participation in this population. 

 

Immigrant women were found to participate in Pap screening, both over the 

lifetime and within the last three years, at rates significantly below those of non-

immigrant women. Many of the sociodemographic factors associated with Pap 

screening and the perceived barriers reported by women in accessing Pap screening 

services are similar in the immigrant and non-immigrant populations, but often with 

different impacts on screening participation between the two groups. Within the 

immigrant population, subgroup analyses reveal differences in rates of screening 

participation based on self-reported cultural or racial background and country of birth, 

results that highlight the highly heterogeneous nature of the province‘s immigrant 

population. Each of these results, as well as a consideration of their implications, will be 

considered in more detail in the following sections, followed by a review of the strengths 

and limitations associated with the study methodology, directions for future research 

and concluding remarks. 
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5.1.1 Pap Screening Participation 

Just 79% of immigrant women in BC report having had a Pap test during their 

lifetime, compared to 93% of non-immigrant women in the province. A slightly smaller 

gap is observed for recent screening participation, with 66% of immigrant women 

reporting having had a Pap test within the last three years compared to 78% of non-

immigrant women. These gaps are consistent with previous studies comparing the Pap 

screening practices of immigrant and non-immigrant women within the larger Canadian 

population. Using data from the National Population Health and Canadian Community 

Health Surveys conducted between 1996 and 2003, McDonald et al. (57) found that 

93% of native-born Canadians 18 years and older reported having ever had a Pap test, 

compared to 80% of foreign-born Canadians. For Pap screens within the previous three 

years, 72% of foreign-born Canadians reported participating, less than the 81% 

reported by native-born Canadians. These three year screening rates reported in the 

McDonald et al. study are higher than those observed in the current study, which may 

reflect differences between the BC and broader Canadian populations or national 

decreases in screening participation over the intervening time period. 

 

Also consistent with previous Canadian studies (54), reported lifetime Pap 

screening among BC women tends to increase with age. This finding is generally true 

for both immigrant and non-immigrant women in the province, although there is a slight 

decline in participation among immigrant women in their 60s. Reports of recent Pap 

screening participation, however, are seen to peak among women in their 30s for both 

the immigrant and non-immigrant populations and then decline through to the 60s. Pap 

tests are routinely performed as part of good prenatal care (91). Since the average age 

of mothers at childbirth in BC has been around 30 for the last several years, this peak 

may be partially explained by the increasing number of women seeking prenatal care 

during this age decade. Pregnancy is also often the first exposure to the health care 

system for immigrant women (116), which may help to explain the lessening gap in 

screening rates between immigrant and non-immigrant women that begins during this 

age decade.  
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Concerns have been raised in the literature about the validity of self-reported 

measures of Pap screening participation, such as those used in this study. The self-

reported participation rates for women in this study are higher than those reported by 

the BC CCSP for this same time period based on the program‘s screening records 

(117). While these two measures are not directly comparable and the responses 

regarding Pap screening participation in the CCHS are not limited to tests conducted in 

BC, this apparent inflation of the self-reported measures is consistent published studies 

(70, 73-78). It is also interesting to note that the trends in age-stratified recent Pap 

screening rates observed in the CCSP data are similar to those seen among non-

immigrant women in this study, peaking in the 30s and then declining steadily 

throughout the 40s, 50s and 60s. 

 

Of particular concern for this study was the possibility of differential reporting 

between immigrant and non-immigrant women. Sensitivity analyses were used to 

explore the effect this would have on observed measures of association. While this 

methodology does not appear to have been used in previous studies of self-reported 

Pap screening, it has been used in studies involving self-report of body mass index 

(118) and pharmaceutical use (119). In almost all sensitivity and specificity scenarios 

explored for self-reported measures of Pap screening participation in the current study, 

immigrant women remain less likely than non-immigrant women to participate. Only at 

extreme values (i.e. when the specificity for one or both groups is very low) does the 

direction of this relationship change. These results suggest that the lower screening 

participation rates observed among immigrant women in this study reflect genuine 

participation differences, rather than gaps in reporting accuracy.  

 

Also consistent with previous studies examining the Pap screening practices of 

immigrant women in Canada (56, 57, 89), differences in screening participation were 

observed among BC immigrants based on time since immigration. Reporting of both 

lifetime and recent Pap screening participation increases along with time spent in 

Canada. Lifetime screening rates range from a low of 62% among immigrant women 

who have been living in Canada for less than ten years to a high of 91% for women who 
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have been living in the country for 20 years of more, a rate comparable to that of non-

immigrant women in the province. Recent screening rates range from 58% for women 

who have been living in Canada for less than ten years to 71% for those who have been 

in Canada for 20 or more years, rates consistently below those observed among non-

immigrant women. These increases over time likely reflect a growing acceptance of and 

familiarity with BC‘s health care system and the Pap screening program offered in the 

province, as well as increased opportunities for screening, since the number of 

encounters with the health care system is also likely to increase over time. 

 

5.1.2 Sociodemographic Correlates of Use 

 The current study identified a number of sociodemographic variables related to 

lifetime Pap screening participation among BC women. The results of the logistic 

regression analysis suggest that women who have visited a doctor within the last year 

are more likely to have ever had a Pap test (OR = 2.52). Frequency of physician visits 

has received little attention in previous studies of lifetime Pap screening, but this finding 

is consistent with the notion that a recent doctor visit may be indicative of a greater 

familiarity with the health care system, as well as increased opportunities for screening, 

both of which have been found to be associated with increased Pap screening 

participation (66, 96).  

 

Logistic regression analysis also suggests that associations exist between 

lifetime Pap screening participation and age, marital status, highest level of personal 

education and self-identifying as a visible minority, but that the impact of these variables 

is different for immigrant and non-immigrant women. The idea that the 

sociodemographic correlates of Pap screening participation may be different for 

immigrant and non-immigrant populations has been proposed previously and the factors 

important for specific subgroups of immigrant women have been explored in earlier 

studies (10, 94, 96), but often without direct comparisons to those of non-immigrant 

women. The use of interaction analysis in this study provided a formal means of testing 

for statistical differences between these two groups (115).  
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Self-identifying as a visible minority is associated with a much decreased odds of 

participation in Pap screening over the lifetime, a result that is consistent with the 

findings of previous studies (97). A stronger effect on Pap screening participation is 

seen among immigrant (OR = 0.26) than non-immigrant (OR = 0.45) women, 

suggesting that immigrant women self-identifying as visual minorities are less likely to 

participate in screening than visual minority women born in Canada. Tu et al. (66) 

observed a similar phenomenon among Chinese women in BC, with those reporting a 

place of birth in Asia displaying lower rates of screening participation than those born in 

North America. This supports the idea that there is an independent effect associated 

with immigration status that goes beyond racial or ethnic background. 

 

Also consistent with the available literature, being married or in a common law 

relationship is associated with increased Pap screening participation, with previous 

studies in Canada reporting odds ratios ranging from 1.4 to 4.5 (10, 57). This study‘s 

finding that this association is stronger among the non-immigrant (OR = 11.38) than the 

immigrant (OR = 3.17) population has not been previously reported in the literature. 

Other study results suggest that screening participation is higher among non-immigrant 

women who are older (OR = 1.06) or widowed, separated or divorced (OR = 6.99), with 

non-significant trends in the same direction also seen among immigrant women. Given 

the much smaller sample size for the immigrant population, it is possible that these 

differences in significance are the result of decreased statistical power in that group. 

Finally, having a higher than high school education is associated with increased Pap 

screening participation among non-immigrant women (OR = 2.23-2.80), but not 

immigrant women, a finding that is inconsistent with previous studies, which have found 

higher levels of education to be important for all women (OR = 1.2-1.7) (97).  

 

Health region of residence, living in an urban as opposed to a rural setting, 

having a regular doctor, relative household income and self-reported health status do 

not have a significant impact on lifetime Pap screening participation. This may be due to 

the often transitory nature of these variables. Since each of these variables is likely to 

have changed over the course of the lifetime, associations based on current status may 
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not reflect the impact these variables have had on Pap screening participation during 

discrete time intervals over the life course.  

 

Of the additional variables theorized to be relevant for immigrant women, lower 

age at the time of immigration and longer time since immigration are associated with 

higher levels of Pap screening participation. These relationships have also been 

observed in previous studies examining immigrant women‘s participation in Pap 

screening (57, 89, 94). However, unlike in previous studies (68, 89), fluency in English 

was found not to be significantly associated with increased participation. Since the 

number of study participants unable to converse in English is relatively small (less than 

9% of the immigrant women), this lack of significance may be the result of a lack of 

statistical power to detect differences of this magnitude. A study by Latif (97) has also 

suggested that English language ability may be a particularly important factor for recent 

immigrants, but that immigrants may overcome this barrier over time, with language 

ability playing a less important role among longer-term immigrants. Since this study 

looks at BC immigrants as a whole, the effect of this variable on screening participation 

among recent immigrants may be masked by the large number of longer-term 

immigrants in the study population. Finally, given the large number of immigrants in the 

lower mainland, which is the primary destination of BC‘s immigrants, and the 

concentration of immigrants of particular ethnicities within specific communities across 

the region, fluency in English may not be as essential in this region as it is in others. 

Many services are available within certain ethnic communities across the lower 

mainland where the dominant language is often one other than English. For example, a 

large proportion of BC‘s Chinese immigrant population reports seeing a Chinese 

physician (89), which would make fluency in English less essential for accessing health 

services than it would be in other regions. 

 

 A similar set of sociodemographic variables was found to be associated with 

recent Pap screening among BC women. Interestingly, fewer differences in the 

sociodemographic correlates of screening were found between immigrants and non-

immigrants for recent screening than for lifetime screening. Logistic regression analysis 
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suggests that being married or in a common-law relationship (OR = 3.49), being 

widowed, separated or divorced (OR = 3.30), living in an urban setting (OR = 1.34), 

having a regular doctor (OR = 1.41) and having consulted a doctor within the past year 

(OR = 2.64) are all associated with increased odds of recent Pap screening participation 

among both immigrants and non-immigrants and that belonging to a cultural or racial 

group other than White (OR = 0.60) and reporting higher levels of health status (OR – 

0.82) are associated with decreased odds of screening participation in both groups. 

These results are consistent with those of previous studies examining the Pap 

screening behaviours of immigrant women in North America (10, 56, 57, 97). For non-

immigrant women only, living in a health region other than Vancouver Coastal (OR = 

0.38-0.54), having a level of education higher than high school graduation (OR = 1.57-

2.16) and being of older age (OR = 0.96) are all associated with significantly lower odds 

of participation. Weaker trends in a similar direction are observed for the immigrant 

population, but none of these are statistically significant, possibly due to decreased 

statistical power resulting from the smaller sample size in this group.  

 

Relative household income is not significantly associated with regular Pap 

screening participation in either immigrant or non-immigrant women. One potential 

explanation for this is that lower income may be acting as a proxy for lower levels of 

education, which would explain why the association between income and Pap screening 

is no longer significant when education is entered into the model. Some previous 

studies have reported associations between regular Pap screening participation and 

income among Canadian women, even after adjusting for level of education (56, 66), 

but that is not true of all of them (98). The use of gross household income in many of 

these studies rather than the relative measure of income used in the current study may 

provide a partial explanation for this apparent inconsistency.  

 

Logistic regression analyses also suggest that none of the additional variables 

theorized to be relevant for immigrant women, specifically age at the time of 

immigration, time in Canada since immigration and fluency in English, are associated 

recent Pap screening participation. Previous studies have regularly noted associations 
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between these variables and recent Pap screening participation among BC and 

Canadian women (10, 57, 97).  

 

5.1.3 Pap Screening Participation Among Immigrant Subgroups 

 The findings discussed thus-far have examined the Pap screening practices of 

BC‘s immigrant population as a whole, but it was hypothesized that such summary 

measures are likely to hide a significant amount of heterogeneity within this multiethnic 

population. Subgroup analyses reveal this to be true, with participation rates varying 

widely by self-reported cultural or racial background and region of birth. Both of these 

variables are commonly used measures of ethnicity in survey-based studies of 

immigrant populations. Some have suggested that self-reported ethnicity may suffer 

from reporting bias (57). Region of birth is likely to be less susceptible to reporting bias 

but, while highly correlated with ethnicity, does not account for those individuals who 

were born in one region but spent most of their lives in another. The results obtained 

from these two measures in this study were comparable, suggesting that despite these 

limitations, for the most part these two variables appear to be capturing similar Pap 

screening trends within BC‘s population of immigrants.  

 

White represents the most common racial background reported by BC‘s 

immigrants, with the vast majority of those women reporting Europe (the most common 

region of birth for BC immigrants) or, as a distant second, North America, to be their 

region of birth. The rates of lifetime and recent Pap screening participation for both 

immigrant women who self-identify as White and immigrant women born in Europe are 

not significantly different from those of non-immigrant women. Since many European 

nations have health care systems similar to BC, this is consistent with the theorized 

prediction that women from countries with similarly organized health care systems and 

health beliefs will have Pap screening practices similar to non-immigrant women. Many 

Western European nations also have established cervical cancer screening programs, 

making the transition to BC‘s program relatively easy. However, it is important to note 

that there is still likely to be a significant amount of heterogeneity within these broad 

classifications. Women coming from portions of Eastern Europe are likely to have had 
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health care experiences that are quite different from those of BC-born women and may 

benefit from services and supports designed to ease their transition. Unfortunately the 

small numbers of survey participants from these regions did not allow for more detailed 

analyses of their screening behaviours in this study. 

 

East Asia is the second most common region of birth for BC immigrants, with 

China being by far the most common country of birth within that region, followed by 

Korea. The measures of screening participation calculated using region of birth and self-

reported cultural or racial background are comparable for these groups as well. Both 

women who report an ethnicity of Chinese and those who report East Asia as their 

region of birth display lifetime and recent Pap screening participation rates below those 

of non-immigrant women. The adjusted odds ratio for recent Pap screening participation 

of immigrant women born in East Asia relative to non-immigrant women is 0.31, while 

that for immigrant women who self-identify as Chinese is 0.32. Women self-identifying 

as Korean show lifetime and recent Pap screening participation rates comparable to 

those of Chinese women, although the small sample size results in large confidence 

intervals for this group.  

 

Hislop et al. (89) found that belief in the value of Pap testing in preventing cancer 

and general knowledge about the Pap test itself are associated with higher levels of 

cervical cancer screening participation among Chinese women in BC. Unlike many 

Western European countries, few East Asian countries have organized Pap screening 

programs, so learning about and becoming comfortable with BC‘s CCSP may take more 

time for immigrants from Eastern Asia than those from Europe. A lack of exposure to or 

knowledge about the Pap test among East Asian immigrants in BC may partially explain 

the observed low rates of participation in this study. Another potential factor is a cultural 

belief in the ability of discussions about a cancer diagnosis to cause more symptoms 

and speed up the dying process (64), which could dissuade some immigrants of East 

Asian background from participating in Pap screening.  
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 Women born in South East Asia report lifetime, but not recent, Pap screening 

participation rates that are lower than those of non-immigrant women. The largest 

source of immigrants from this region for BC is the Philippines, and the screening 

participation of women self-identifying as Filipino shows signs of being quite different 

from that of women who identify as being of other South East Asian background. Other 

South East Asian, but not Filipino, women report lifetime Pap screening rates lower than 

that of non-immigrant women. While not statistically significant, a similar trend for lower 

screening participation among other South East Asian women compared to Filipino 

women is observed for recent Pap screening as well. One explanation for this difference 

between Filipino and other South East Asian women comes from looking at the 

background of these immigrant groups. A large number of immigrant women from the 

Philippines, especially those immigrating in the last several decades, have an 

educational background in health care, particularly nursing (120). While many are 

forced to downgrade their qualifications to work as caregivers in the absence of access 

to employment in the nursing field, this education is likely to make them different from 

other immigrant groups in terms of their health beliefs, attention to health-related 

concerns and messages, and ability to adapt to a new health care system, which may 

explain the greater similarity of their Pap screening behaviours to those of non-

immigrant populations in the country. These results suggest that caution should be used 

when grouping together all immigrant women born in South East Asia, since this may 

mask significant subgroup differences among immigrants from this region. 

 

 The final group examined in-depth in this study was South Asian women. 

Whether defined by region of birth or self-reported ethnic or racial background, 

immigrant women from South Asia report both lifetime and recent Pap screening 

participation lower than that of non-immigrant women. The adjusted odds ratio for 

recent Pap screening participation of immigrant women born in South Asia relative to 

non-immigrant women is 0.37 while that for women who self-identify as South Asian is 

0.36. This is a group that has received a fair amount of attention in the BC Pap 

screening literature. Previous studies have suggested that low participation in Pap 

screening programs among South Asian women is believed to be influenced by limited 
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experience with and knowledge of Pap testing and cervical cancer, as well as health 

beliefs that discourage screening in the absence of symptoms (12). The establishment 

of a South Asian Pap test clinic in Vancouver in 1995 was designed to address the 

specific needs of this community, but the results of this study suggest that this group 

remains underserved. 

 

Much of the published BC-based research to-date has focussed on the Pap 

screening practices of East Asian (specifically Chinese), South East Asian and South 

Asian women. The identification of these groups as underserved by Pap screening 

programs in the province is consistent with the findings of this study. Adjusting for the 

sociodemographic variables discussed above, women born in East Asia have an odds 

ratio of recent screening participation of 0.31, South Asia of 0.37 and South East Asia of 

0.40, all relative to non-immigrant women. Gaining a more in-depth understanding of the 

specific barriers faced by these groups of women in accessing Pap screening services, 

as well as exploring subgroup differences within them, will be essential to increasing 

their participation in screening and lessening the burden of cervical cancer currently 

borne by these populations. 

 

5.1.4 Perceived Barriers to Use 

The final objective of this study was to compare the self-reported barriers to Pap 

screening service access for immigrant women to those of non-immigrant women in BC. 

Analyses suggest that the perceived barriers are similar for both groups, with not 

believing a Pap test is necessary, not having gotten around to it, having had a 

hysterectomy and believing their doctor doesn‘t think it is necessary being the most 

common for both. Immigrant women are more likely to report not knowing where to go 

for a Pap test, to report fear as a reason for non-participation and to report not believing 

a Pap test is necessary than are Canadian-born women, while hating having one done, 

not having gotten around to it and having had a hysterectomy are reasons more 

commonly given by non-immigrant women. All of these barriers have been previously 

reported in the literature and, with the exception of hysterectomy history, represent 

potential targets for educational intervention. Some, such as failure to receive a 
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recommendation from a physician, may be better directed at health care providers than 

the population at large, and support the idea that health care provider factors play a 

significant role in Pap screening participation among both immigrant and non-immigrant 

women. 

 

Language difficulties is one barrier frequently mentioned in the literature (12, 89), 

but is not one reported by many women in this study. This finding is internally consistent 

with the logistic regression analyses discussed earlier, which suggest that English 

language fluency is not a significant sociodemographic correlate of screening for the BC 

population. As was mentioned above, the number of immigrant survey participants 

unable to communicate in English was small, which will serve to decrease the study‘s 

statistical power and ability to detect differences in the effects of this variable. It may 

also be the case that this barrier is most disruptive for very recent immigrants (97), but 

the small number of such immigrants in the study population did not allow for an in-

depth analysis of its effects on that subgroup. 

 

5.2 Study Strengths and Limitations 
This study has several strengths. First is the large sample size, which allowed for 

precise measures of association and increased the statistical power of the analyses 

conducted. The CCHS also had good representation from all health regions within BC, 

increasing the generalizability of the results to the BC population. The availability of the 

CCHS in multiple languages was also beneficial for this study, minimizing the language 

barriers that some immigrant women may have faced in participating in the survey. 

Finally, the CCHS Cycle 3.1 had a response rate of 77%, which is quite high and once 

again allows for increased generalizability to the overall BC population.  

 

There are several limitations to this study that need to be acknowledged. First is 

the possibility for response bias, with women from particular cultural backgrounds or 

with language barriers not participating in the CCHS at different rates. While the survey 

was made available in multiple languages and with translators available as required in 

order to minimize this bias, some women still may have experienced barriers to 
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participation. This would serve to distort the study results, making them no longer 

representative of the overall population. This could be especially problematic for the 

immigrant population, where cultural and/or language barriers are more likely.  

 

A second limitation has to do with the age cut-off for study participants. Current 

BC Pap screening guidelines call for screening to commence following the onset of 

sexual activity. A lower cut-off of 18 years of age for participants in this study will have 

resulted in the exclusion of some young women for whom Pap screening is 

recommended and inclusion of some for whom screening is not recommended, but was 

chosen for this study because a large majority of the population has become sexually 

active by age 18. However, given the natural history of cervical cancer, the development 

of cancers of the cervix in women under 18 is very rare (38), making screening in this 

age group less essential than at older ages.  

 

A third limitation of this study is that we were unable to exclude individuals who 

are ineligible for screening, such as women who have had complete hysterectomies. No 

reliable indicator was collected as part of the CCHS questionnaire that would have 

enabled such an adjustment to be made for screening eligibility. Since hysterectomy 

rates increase with age, this limitation would be expected to result in an increasing 

underestimation of calculated screening rates in older age groups (16). 

 

A fourth limitation is the inability to distinguish refugees from immigrants within 

the study population. Refugees come to Canada under different circumstances than 

other types of immigrants to the country and are likely to display different patterns of 

behaviour during their settlement in BC. Their Pap screening behaviours are likely to be 

different from those of other immigrants, as are their sociodemographic correlates of 

screening and perceived barriers. Further work examining the cervical cancer screening 

practices of this unique population will be required. Given the small numbers of 

refugees in BC, it is likely to have had a small impact on the results observed in this 

study. 
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A fifth limitations is the inability to determine from the available dataset whether 

immigrant women display lower rates of participation in preventive programs generally, 

or whether their non-participation is limited to the Pap test. The CCHS does collect 

information about participation in other preventive screening programs, including high 

blood pressure, physical exams and clinical breast exams, but the inclusion of questions 

related to these is determined provincially. Unfortunately, the BC questionnaire subset 

only includes questions about mammography participation and the different age of 

participants for this type of screening does not make this a useful measure of 

participation in other preventive screening programs for the age group of interest in this 

study. Inclusion of these additional questions in an extended questionnaire subset for 

BC in future cycles would allow for such analyses to be undertaken. 

 

Finally, a sixth limitation relates to the use of self-reported measures of Pap 

screening participation. As discussed above, the accuracy of such measures has been 

called into question, with most of the literature suggesting that they are likely to 

overestimate true screening participation. This limitation would be expected to impact 

the participation rates calculated for both immigrant and non-immigrant women in this 

study, however, the sensitivity analysis conducted as part of this study suggests that the 

odds ratios calculated are robust and that the differences in screening participation 

observed between immigrant and non-immigrant women are likely to reflect true gaps in 

screening. Unfortunately, as far as we know, no validation studies of self-reported Pap 

screening measures have been published based on BC or Canadian populations, 

making it difficult to determine the precise sensitivity and specificity of these measures 

in this context and requiring the use of approximations from other culturally-diverse 

Western nations. 

 

5.3 Implications for Future Research 

 The Pap screening participation rates obtained in this study are based on self-

reported data which, as discussed as above, have often been shown to be 

overestimates of true participation rates. Future research should look to examine how 

accurately the self-reports of BC women reflect true screening participation in the 
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province. This could be accomplished through validation studies exploring the sensitivity 

and specificity of self-report among BC‘s diverse population by comparing them to 

screening or medical records. Additionally, studies that make use of the BC CCSP‘s 

screening database and potential linkages to other databases containing 

sociodemographic information, such as that regarding immigration status and country of 

birth, would add to our understanding of the Pap screening practices in the province and 

enable better targeting of programs to those shown to be under-utilizing existing 

services. 

 

 The current research also highlights the differing Pap screening participation 

rates that exist among BC‘s highly heterogeneous immigrant population. Further work 

looking specifically at those immigrant groups with reported participation rates 

significantly lower than those of non-immigrant women, including East Asian and South 

Asian women, should aim to gain a better understanding of the specific factors at play 

and barriers experienced by these populations. Some work has already been done in 

this area (11-13, 66, 89), but often without attention given to the role that immigration-

related factors can play. A more in-depth exploration of the beliefs about cervical cancer 

and Pap screening, as well as the obstacles to accessing Pap screening services, 

would help to identify specific intervention targets and/or methods. 

 

Finally, interventions designed to address identified barriers ought to be piloted 

and their effects on screening participation monitored. The results of this study suggest 

that predisposing, enabling and needs-based variables all have an impact on screening 

participation, so interventions targeting each of these factor types should be explored. 

Client reminders, direct mail campaigns and in-home educational sessions are methods 

that have been shown to be effective in increasing participation among minority women 

in communities within North America (121-123). These types of interventions have been 

used most often to address predisposing and need-based barriers, such as health 

beliefs, knowledge of Pap screening and language barriers, however as Taylor et al. 

(67) demonstrated,  in-home sessions can also be used effectively to address enabling 

factors. They examined the effectiveness of one-on-one counselling sessions that also 
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included logistic assistance, which was provided during home visits by trilingual, 

bicultural outreach workers to Chinese women in Vancouver. This type of intervention 

was found to increase participation in Pap screening, over and above the effects seen 

with a direct-mail campaign of Chinese language educational materials about Pap 

screening. Similarly structured pilots among other cultural groups in BC should be 

explored, with efforts made to scale-up those interventions shown to be most effective. 

The inclusion of women from these communities in the development of the interventions 

would likely go a long way towards ensuring the inclusion of culturally-appropriate 

messages and thereby increasing the chances of their success. 

 

 Another method used to address the predisposing and enabling barriers 

experienced by specific cultural groups in North America is culture matching through 

community-based clinics. Such clinics typically recruit health care providers and staff 

who share a similar culture and/or language with the women of the community being 

served. Within the lower mainland of BC two such clinics exist: the Asian Women‘s 

Health Clinic provides health services, including Pap testing, to local Chinese women, 

while the South Asian Pap Clinic targets women from the local South Asian community. 

Community-based clinics have been shown to be effective in other areas of North 

America (124) and there is some evidence to suggest the effectiveness of the BC-based 

clinics as well (12). However, this method is only likely to be feasible for the larger 

cultural groups within any given region, leaving the needs of less populous groups 

unmet. Finding culturally-sensitive ways to provide screening within existing health 

clinics and networks may be a more effective way of addressing the needs of BC‘s 

diverse immigrant population.  

 

5.4 Conclusions 

 Immigrant women in British Columbia report Pap screening participation rates, 

both over the lifetime and within the last three years, that are significantly lower than 

those of non-immigrant women in the province. Sociodemographic factors, including 

age, marital status, level of education, location of residence, self-perceived health status 

and cultural or racial background, play an important role in Pap screening participation, 
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with the effect of many of these variables being different for immigrant and non-

immigrant women. Additionally, Pap screening participation rates are not consistent 

across all immigrant groups, and East Asian and South Asian immigrant women in 

particular appear to be under-served by existing services.  
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Appendix A: CCHS Cycle 3.1 Questions 

 

Table A.1 CCHS Cycle 3.1 questions. 

Variable CCHS Question(s) 
Variable Categorization 

Used in this Study 

Lifetime Pap screening PAPE_020:  Have you ever had a PAP smear test? 
1 Yes 
2 No  

Dichotomous variable 

Recent Pap screening PAP_022: When was the last time? 

1   Less than 6 months ago 
2   6 months to less than 1 year ago  
3   1 year to less than 3 years ago  
4   3 years to less than 5 years ago 
5   5 or more years ago 

Collapsed into a 
dichotomous variable: Pap 
test less than 3 years ago 
vs. Pap test 3 or more 
years ago 

Perceived barriers to Pap 
screening 

PAP_026  What are the reasons that you have not had a 
PAP smear test in the past 3 years? (Mark all that 
apply) 
Have not gotten around to it 
Respondent - did not think it was necessary 
Doctor - did not think it was necessary 
Personal or family responsibilities 
Not available - at time required 
Not available - at all in the area 
Waiting time was too long 
Transportation - problems 
Language - problem 
Cost 
Did not know where to go / uninformed 
Fear (e.g., painful, embarrassing, find something 
wrong) 

Have had a hysterectomy 
Hate / dislike having one done 
Unable to leave the house because of a health 

All dichotomous variables 
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Variable CCHS Question(s) 
Variable Categorization 

Used in this Study 

problem 
Other - Specify 

Immigration Status SDCE_2  Were you born a Canadian citizen? 
1 Yes 
2 No  

Dichotomous variable 

Age ANC_03  What is your age? Continuous variable 

Marital Status DHHEGMS   What is your marital status? Used the categorical 
variable created by 
Statistics Canada, 
collapsing married and 
common-law into a single 
category 

Highest Level of Personal 
Education 

EDU_02  Did you graduate from high school (secondary 
school)? 
1   Yes 
2   No 

EDU_03  Have you received any other education that could 
be counted towards a degree, certificate or 
diploma from an educational institution? 
1   Yes 
2   No  

EDU_04  What is the highest degree, certificate or diploma 
you have obtained? 

1   No post-secondary degree, certificate or 
diploma 

2   Trade certificate or diploma from a vocational 
school or apprenticeship   training 

3   Non-university certificate or diploma from a 
community college, CEGEP, school of 
nursing, etc. 

4   University certificate below bachelor‘s level 

Collapsed into a 3 
categories: secondary 
graduation or less, some 
post secondary education 
(including trade diploma, 
college diploma, certificate 
less than bachelor‘s 
degree) and bachelor‘s 
degree or higher 



   

84 
 

Variable CCHS Question(s) 
Variable Categorization 

Used in this Study 

5   Bachelor‘s degree 
6   University degree or certificate above 

bachelor‘s degree 

Cultural or Racial 
Background 

SDC_Q7  People living in Canada come from many different 
cultural and racial backgrounds. Are you: (Mark all 
that apply) 
White? 
Chinese? 
South Asian (e.g., East Indian, Pakistani, Sri 
Lankan)? 
Black? 
Filipino? 
Latin American? 
Southeast Asian (e.g., Cambodian, Indonesian, 
Laotian, Vietnamese)? 
Arab? 
West Asian (e.g., Afghan, Iranian)? 
Japanese? 
Korean? 
Aboriginal (North American Indian, Métis or Inuit)? 
Other – Specify 

Used as a dichotomous 
variable (White vs. visible 
minority) and categorical 
variable (White, Chinese, 
South Asian, Filipino, South 
East Asian, Korean, Latin 
American, West Asian, 
Japanese, Other) 

Region of Birth SDC_Q1  In what country were you born? Collapsed into regions of 
birth based on United 
Nations groupings: 
 
Europe: Austria, Belgium, 

France, Germany, Hungary, Italy, 
Netherlands, Poland, Portugal, 
UK, Greece, Switzerland, 
Bulgaria, Czechoslovakia, Czech 
Republic, Romania, Slovakia, 
USSR, Russia, Ukraine, Ireland, 

 1 Canada  
2 China  
3 France  
4 Germany  
5 Greece  
6 Guyana  
7 Hong Kong  
8 Hungary  
9 India  

11 Jamaica 
12 Netherlands / Holland 
13 Philippines 
14 Poland 
15 Portugal 
16 United Kingdom 
17 United States 
18 Viet Nam 
19 Sri Lanka 
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Variable CCHS Question(s) 
Variable Categorization 

Used in this Study 

10 Italy 20 Other - Specify Denmark, Finland, Sweden, 
Croatia, Serbia, Spain, Yugoslav 
 

East Asia: China, Hong Kong, 

Japan, South Korea, Korea, 
Mongolia, Taiwan 
 

South East Asia: Philippines, 

Vietnam, Brunei, Indonesia, 
Kampuchea, Laos, Malaysia, 
Thailand 
 
South Asia: India,  Sri Lanka, 

Afghanistan, Iran, Bangladesh, 
Pakistan 

 
North America: United States,  

 
Latin and South America: 
Costa Rica, El Salvador, 
Guatemala, Honduras, Mexico,  
Panama, Antigua, Bahamas, 
Barbados, Bermuda, Cuba, 
Grenada, Jamaica, Trinidad & 
Tobago, Argentina, Bolivia, Brazil 
Chile, Columbia, Guyana, 
Paraguay, Peru, Venezuela 

 
Other 

Age at Immigration, 
Length of Time in Canada 
Since Immigration 

SDC_Q3  In what year did you first come to Canada to live? Continuous variables 
(calculated by Statistics 
Canada) 

Fluency in English SDC_Q5 In what languages can you conduct a 
conversation? (Mark all that apply) 

Collapsed into a categorical 
variable (can converse in 
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Variable CCHS Question(s) 
Variable Categorization 

Used in this Study 

 English  
French  
Arabic  
Chinese  
Cree 
German  
Greek  
Hungarian  
Italian  
Korean  
Persian (Farsi)  
Polish  

Portuguese 
Punjabi 
Spanish 
Tagalog (Pilipino) 
Ukrainian 
Vietnamese 
Dutch 
Hindi 
Russian 
Tamil 
Other – Specify 

English vs. not) 

Adjusted Household 
Income 

INC_Q3  What is your best estimate of the total income, 
before taxes and deductions, of all household 
members from all sources in the past 12 months? 

Used adjusted household 
income, which is calculated 
by Statistics Canada as a 
ratio between the 
respondent‘s household 
income and the low-income 
cut-off corresponding to the 
number of persons in the 
household and the size of 
the community in which the 
respondent lives, multiplied 
by 100. The low income 
cut-off is the threshold at 
which a family would 
typically spend a larger 
portion of its income on the 
necessities of food, shelter 
and clothing than the 
average family. 
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Variable CCHS Question(s) 
Variable Categorization 

Used in this Study 

Has a Regular Doctor HCU_01 Do you have a regular medical doctor? 
1   Yes  
2   No 

Dichotomous variable 

Regular Physician Contact 
 

HCU_02 [Not counting when you were an overnight patient, 
in the past 12 months/In the past 12 months], how 
many times have you seen, or talked on the 
telephone, about you physical, emotional or 
mental health with: 

 
… a family doctor or general practitioner? 

Collapsed into a 
dichotomous variable 
(consulted a doctor within 
the past year vs. not) 

Self-Perceived Health 
Status 

GEN_01  To start, in general, would you say your health is: 
1   excellent? 
2   very good? 
3   good? 
4   fair? 
5   poor? 

Categorical variable 

Health Region of 
Residence 

N/A – Determined by Statistics Canada and used to determine 
survey eligibility. 

Categorical variable 

Geographic Setting N/A – Determined by Statistics Canada and used to determine 
survey eligibility. 

Dichotomous variable 
(urban vs. rural) 
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Appendix B: Assessing Model Fit 

 

Table B.1 Multivariate logistic regression model with lifetime Pap screening participation 
assessment of fit. 

Measure Results Conclusions/Notes 

Standardized 
Residuals 

2.3% of standardized residuals have 
an absolute value above 2.58 and 
1.5% of standardized residuals have 
an absolute value above 3.29 

Suggests there are a number of 
individuals for which the model 
fits poorly 

Cook‘s Distance All < 1.0 Indicates no individual cases 
with significant influence on the 
model 

Leverage Values Large number outside expected 
range of ± 3 x 0.0042 

Suggests there are a number of 
individual cases which have a 
large effect on the outcome of 
fitting the model 

DFBetas All < 1.0 Indicates no individual cases 
with significant influence on the 
model parameters 

Log Interaction 
Terms 

Interaction terms for age and health 
status with their natural logarithms 
are significant 

Suggests assumption of linearity 
may have been violated 

Variance Inflation 
Factors 

All < 10 Suggests assumption of non-
multilinearity is satisfied 

 
Table B.2 Multivariate logistic regression model with regular Pap screening participation 
assessment of fit. 

Measure Results Conclusions/Notes 

Standardized 
Residuals 

2.7% of standardized residuals have 
an absolute value above 2.58 and 
1.4% of standardized residuals have 
an absolute value above 3.29 

Suggests there are a number of 
individuals for which the model 
fits poorly 

Cook‘s Distance All < 1.0 Indicates no individual cases 
with significant influence on the 
model 

Leverage Values Large number outside expected 
range of ± 3 x 0.0053 

Suggests there are a number of 
individual cases which have a 
large effect on the outcome of 
fitting the model 

DFBetas All < 1.0 Indicates no individual cases 
with significant influence on the 
model parameters 

Log Interaction 
Terms 

Interaction term for age with its 
natural logarithm is significant 

Suggests assumption of linearity 
may have been violated 

Variance Inflation 
Factors 

All < 10 Suggests assumption of non-
multilinearity is satisfied 


