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Abstract 

Cervical cancer screening detects cancer at early stages and is available to Ontario 

women ages 21 to 69 years of age. Notwithstanding cancer screening initiatives, sub-

groups of Ontario women are under-screened based on current literature.  The most 

common primary health care delivery system in Ontario are patient enrolment models 

(PEMs) which allows for physician-incentives when rostering and cancer screening 

benchmarks are met. Notwithstanding, little is known about the effect of PEM enrolment 

and other socioeconomic (SES) factors, such as income, on screening uptake. This study 

considered differences in cervical screening uptake by PEM status and neighbourhood 

income levels by women residing in the Central East Local Health Integration Network 

(CELHIN). 

A descriptive, comparative study using record level, administrative data from 

Cancer Care Ontario of eligible CELHIN women between January 1, 2012 and June 30, 

2015 was conducted (N=490, 574). The variables of interest were cervical screening 

uptake (dependent variable), PEM status (primary exposure variable), neighbourhood 

income quintile (independent variable) and controlled for age and rurality.  

Using logistic regression, it was determined non-enrolled women were more 

likely not to be screened (OR =6.98, 95% CI, 6.87-7.08) compared to enrolled women, 

representing the strongest association.  Given heterogeneous effects in odds ratios, 

multivariate stratified logistic regression analyses were undertaken for PEM enrolled and 

non-enrolled women separately. A significant association was found between older, non-

enrolled women (ages 60-69) and not being screened (OR=1.87, 95% CI, 1.78-1.96). 
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Unexpectedly, enrolled women in the lowest neighbourhood income quintile were more 

likely to not be screened (OR=1.49, 95% CI, 1.46-1.53) compared to their non-enrolled 

counterparts (OR=1.20, 95% CI, 1.14-1.25).  Urban dwellers were slightly less likely to 

be screened (enrolled women: OR=1.10, 95% CI, 1.07-1.12; non-enrolled women, 

OR=1.06, 95% CI 1.01-1.11) relative to rural women. 

As older women have the greatest risk of high-grade invasive cervical cancer and 

PEM status is not protective for women living in lower SES, the priority for the CELHIN 

should be addressing barriers to cervical screening uptake, regardless of PEM status, for 

marginalized at-risk women including older women, and women living in lower SES 

environments. 
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Chapter 1 

Introduction 

Cancer screening contributes to saving lives. Over the past two decades, there 

have been reductions in breast, cervical and colon cancer mortality due to early detection 

and treatment as a result of publicly-funded, population-based cancer screening programs 

in Ontario (Cancer Quality Council of Ontario [CQCO], 2015). A cancer screening test is 

a non-diagnostic test intended to identify at-risk otherwise healthy, asymptomatic 

individuals with pre-cancerous changes or cancer at early stages (CQCO, 2017). 

Alongside the implementation of cancer screening programs, Ontario experienced a 

primary care reform shift in 2001-2002 from a fee-for-service (FFS) health care delivery 

model to a predominately capitation payment system. Physicians are paid a set amount 

for each enrolled patient assigned to them within one of several patient enrolment models 

(PEMs) irrespective of the number of patient visits made to the physician (Kralj & 

Kantarevic, 2012; Ministry of Health and Long-Term Care [MOHLTC], 2012a). The 

2012 Physician Services Agreement with the MOHLTC describes primary health care 

PEMs as follows (see Appendix A for Glossary): 

Models of payment for primary care physicians to encourage moving 

from an independent practice (where they are the only physician or 

health care provider for their patients) to a group practice (this model 

includes other primary care physicians and/or other health care 

providers such as nurse practitioners) (MOHLTC, 2012b, para. 1).  
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The shift to PEMs, with physician-incentives for cancer screening, resulted in the 

enrolment of 2.1 million Ontarians who were previously not linked with a physician 

(non-enrolled) and demonstrated a positive impact on cancer screening (Kralj & 

Kantarevic, 2012). According to Health Council of Canada (2014), “enrolment with a 

primary care physician has grown from less than 600,000 in 2002 to 10.1 million (74% of 

the Ontario population) in June 2013” (p. 15). Preventative care bonuses were first 

introduced in Ontario in 2006 (MOHLTC, 2006). With the implementation of cancer 

screening programs and PEMs, a significant increase in cancer screening uptake for the 

population of Ontario is a reasonable expectation.  

Notwithstanding such initiatives, there continues to be sub-groups of eligible 

individuals in Ontario who are consistently under-screened or never screened. Such sub-

groups include individuals living in areas that have low income neighbourhoods and 

higher proportions of immigrants and ethnic diversity compared to the average Canadian 

population (Borkhoff et al., 2013; Chan et al., 2014; Cobigo et al., 2013; Elit et al., 2012; 

Gesink et al., 2014; Katz & Hofer, 1994; Singh et al., 2004; Spayne, Rabeneck, & 

Guerriero, 2015; Sun et al., 2009). This research study sought to use existing 

administrative data to address this gap in our understanding about income and PEM 

status while recognizing that other factors not gathered in this research study may 

influence cervical cancer screening uptake such as provider recommendations, culturally-

sensitive care and personal beliefs, and, financial incentives.  

 



3 

 

Recent research in Ontario suggests that not being part of a primary care PEM is 

associated with lower cancer screening rates (Jaakkimainen, Barnsley, Klein-Geltink, 

Kopp, & Glazier, 2011; Lofters, Moineddin, Hwang, & Glazier, 2011; Vahabi, Lofters, 

Kumar, & Glazier, 2015). The researchers suggested incentive payments offered within 

PEMs as a contributing factor to increased cancer screening uptake. In an effort to boost 

cancer screening, researchers have identified the need to study the characteristics of 

primary care delivery models and screening uptake (Glazier, Klein-Geltink, Kopp, & 

Sibley, 2009; Jaakkimainen et al., 2011). Therefore, research is needed to study cancer 

screening uptake interventions across different populations as well as by the type of 

healthcare practitioner delivering the intervention (i.e. physician, nurse practitioner, 

pharmacist) (Brouwers et al., 2011). 

Given our understanding that certain subgroups (i.e., low income) are observed to 

be less likely to engage in cancer screening, it is reasonable to question whether there is a 

relationship between income status and PEM status that affects cancer screening uptake. 

Identification of a potential relationship between lower income status and not being 

enrolled to a PEM with a resulting low screening uptake has healthcare policy 

implications.  

A conceptual model was developed herein that built upon existing knowledge of 

the relationships between income and cervical screening, as well as the emerging 

knowledge of patient enrolment on screening uptake. At the beginning of this research 

study, the proposed study aim was to examine all three cancer screening programs 

(breast, colon and cervical) including a review of the literature. However, for logistical 
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reasons, this study was narrowed with emphasis on cervical cancer PAP screening uptake 

as per Cancer Care Ontario’s direction. Accordingly, in Chapter two (Background), a 

review of PEMs and cancer screening in Ontario (breast, colon and cervical) together 

with a review of the literature, conceptual model, justification for this study and problem 

statement, research questions and hypothesis related specifically to cervical cancer PAP 

screening is provided. From Chapter three onward, the focus is on cervical screening. In 

Chapter three (Methods), the study’s design, population and setting, data access and 

linkages, variables of interest, data cleaning, data analysis, assumptions and limitations of 

logistic regression, and ethical considerations and approvals are discussed. In Chapter 

four (Results), the demographic and PEM status characteristics, bivariate relationships 

between the independent variables, descriptive bivariate results by cervical screening, 

bivariate logistic regression results, stratified univariate logistic regression results and 

stratified multivariate logistic regression results are presented. Finally, an overview of the 

research findings, study limitations and strengths, implications for nursing practice, 

policy and research and final conclusions for this study are found in Chapter 5 

(Discussion). 
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Chapter 2 

Background 

With the Local Health System Integration Act (2006), the Ontario government 

created 14 regional health boards called Local Health Integration Networks (LHINs) in 

an effort to delegate authority for health care planning and delivery to local community-

based health structures, while the MOHLTC focused on directing the development of 

Ontario’s health care system at a more macro level (Barker, 2007). By 2007, the LHINs 

began their mandate of being responsible for financing and coordinating many of 

Ontario’s health services including preventative cancer screening. The Central East LHIN 

(CELHIN), also known as region 9, is depicted in Figure 1, map of Ontario LHINs. 

 
               Figure 1.  Ontario LHINs (Local Health Integration Networks, 2018)
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Patient Enrolment Models (PEMs) 

PEMs consist of voluntary patient enrolment or “rostering” with a primary care 

physician who participates in any of the PEM models in Ontario. The group-based PEMs 

include Family Heath Networks (FHNs), Family Health Groups (FHGs), and Family 

Health Organizations (FHOs). Other PEMs include Comprehensive Care Models 

(CCMs), Blended Salary Models (BSMs) and Group Health Centre (GHC) of Sault Ste. 

Marie (Group Health Centre, 2018; Health Analytics Branch, 2014; Health Force 

Ontario, 2017; The Conference Board of Canada, 2014). By 2012, more than two-thirds 

of Ontario’s primary care physicians were participating in a PEM (Kralj & Kantarevic, 

2012). Community Health Centres (CHCs), which are not considered a PEM, register 

patients with the organization with a most responsible provider, and physicians are 

salaried employees of the CHCs (Health Force Ontario, 2017). Nurse Practitioner-Led 

Clinics (NPLCs) are also not considered a PEM. The following (Table 1) summarizes 

common PEM funding models (Health Analytics Branch, 2014; Health Force Ontario, 

2017; The Conference Board of Canada, 2014).   

 

Table 1 
Overview of common Patient Enrolment Models (PEMs) in Ontario 

 
Funding Model 

 
Introduced 

 
Funding Components 
 

Group Health 
Centre (GHC) 

1963 and 
revised in  
2012 

Union-sponsored CHC. Capitation for MDs 
and base funding for specialists  
 

Family Health 
Network (FHN) 

2001 Blended capitation with incentive payments; 
first model to have formal enrolment 
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Family Health 
Group (FHG) 

2003 FFS plus bonuses for services provided to 
enrolled patients 
 

Comprehensive 
Care Model (CCM) 

2005 FFS plus incentives for solo physicians – 
patient enrolment encouraged 
 

Family Health 
Organization 
(FHO) 

2006 Merge of Health Services Organization 
(introduced in 1978) and Primary Care 
Networks (PCN) (introduced in 1999); blended 
capitation model with defined basket of 
services 
 

Blended Salary 
Model (BSM) 

2006 Salary based on roster size plus benefits, 
bonuses and incentives – MDs are employees 
of community sponsored FHTs  

 
Family Health Teams (FHTs) were introduced in 2005 and represent an 

interdisciplinary model of primary care with voluntary patient enrolment but are not 

considered a funding model or PEM; the funding models of many FHTs are FHOs and 

FHNs (MOHLTC, 2016; The Conference Board of Canada, 2014). Approximately 10.3 

million people were rostered to an Ontario PEM in 2014, with approximately 8,100 

physicians and 749 physician groups (The Conference Board of Canada, 2014). As of 

March, 2018, 10.7 million Ontarians were rostered to a PEM (P. Graham, Director 

Primary Health Care Branch, MOHLTC, personal communication, May 28, 2018). 

In order to be rostered to an Ontario physician who participates within a PEM, 

patients must complete and sign the Patient Enrolment and Consent to Release Personal 

Health Information form (MOHLTC, 2011). Physicians have the option to terminate the 

enrolment if the patient consistently fails to meet the obligations agreed to in the 

enrolment process. Such patient obligations include seeking care from their primary 
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health care group or designated telephone health advisory service first, and not changing 

from the physician they are enrolled with more than twice a year (MOHLTC, 2011). In 

order for physicians to be eligible for the preventative care fees and bonuses, they must 

comply with screening and rostering guidelines (MOHLTC, 2015a). 

Cancer Screening in Ontario 

Cancer Care Ontario (CCO) reports to the MOHLTC as the advisor for, among 

other matters, provincial cancer prevention and screening programs (CCO, 2015a). CCO 

has launched the following publicly-funded provincial cancer screening programs:  

Ontario Breast Screening Program in 1990; Ontario Cervical Screening Program (OCSP) 

in 2000; and, ColonCancerCheck in 2008 (Spayne et al., 2015). For completeness, 

Canadian best practices for cancer screening, mortality rates and screening rates for each 

of the Ontario screening programs are discussed below. Specific attention is directed to 

cervical cancer screening, as it was the focus of this research project. 

Breast cancer. Mammograms are recommended every two years for women of 

average risk between 50 and 74 years of age, as breast cancer is the most prevalent 

female cancer diagnosis and has the second highest mortality rate among women after 

lung cancer (CQCO, 2015; Spayne et al., 2015). Breast cancer mortality in the Ontario 

population declined by roughly 37% for women ages 50 to 74, and by nearly 32%, for 

women of all ages between 1990 and 2009, and this decline is attributed to increased 

breast cancer screening as well as improved cancer treatments (CCO, 2013; Spayne et al., 

2015). 
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The national target for breast screening is >70% (Canadian Partnership against 

Cancer [CPAC], 2017). In 2014–2015, 65% of women in Ontario aged 50 to 74 years 

(approximately 2 million) eligible to be screened received mammography through 

Ontario Breast Screening Program or other screening clinics (CQCO, 2018a). During the 

same time period, 82% of women were screened at Ontario Breast Screening Program-

affiliated sites with an 81% retention rate (CQCO, 2018a). Retention rate refers to those 

individuals who return for their next screening within the time frame identified as best 

cancer screening practices. Within the CELHIN, 67% of women between the ages of 50 -

74 years completed at least one mammogram within a 30 month interval during the years 

2014-2015, which was slightly higher than the provincial average of 65%, but still below 

the national target (CQCO, 2018b). 

Colon cancer.  Colorectal screening every two years with fecal occult blood test 

(FOBT) kits are recommended for adults between ages 50-74 and can reduce colon 

cancer deaths by 15% (CQCO, 2018c). CCO recommends colonoscopies for follow-up of 

abnormal FOBT results, as well as for those individuals at increased risk because of a 

family history of one or more first-degree relatives (parent, sibling or child) with a 

diagnosis of colorectal cancer (CQCO, 2018c).  Colon cancer is the second most common 

cause of cancer deaths overall in Ontario (MOHLTC, 2015b). In 2014, approximately 

8,900 Ontarians were diagnosed with colon cancer and it was estimated that 3,400 would 

die as a result of this illness (MOHLTC, 2015b). 

In 2015, 39% of eligible Ontarians (approximately 1.6 million), aged 50 to 74 

years, were not screened with FOBTs (CQCO, 2018c). In 2015, 78% (15,766) of 
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Ontarians who had an abnormal FOBT had a colonoscopy within six months (CQCO, 

2018d). As of 2011, the provincial target for FOBT non-participation is 40% of eligible 

individuals being an inverse indicator for overdue screening (Cancer Screening Quality 

Index, 2010). In 2015, 37% of individuals within the CELHIN between the ages of 50 

and 74 years were overdue for colorectal screening because they had not had a recent 

colorectal screening test in the last 12 months (CQCO, 2018b). This is close to the 2015 

provincial rate of 39% who were reported as overdue for colorectal screening (CQCO, 

2018b).  

It is expected that CCO will replace the FOBT in late 2018 with the new fecal 

immunochemical test (FIT) in an effort to garner greater primary health care provider 

support (CCO, 2018b). As the FIT is considered a more sensitive test to detect pre-

cancerous lesions and easier to use than the FOBT, it is anticipated there will be 

improved primary health care provider uptake and individual compliance in the future 

(CCO, 2018b; Rabeneck et al., 2012; Spayne et al., 2015).  

Cervical cancer.  The human papillomavirus (HPV) is the cause of nearly all 

cervical cancers (Canadian Task Force on Preventative Health Care [CTFPHC], 2013; 

CCO, 2016; Choosing Wisely Canada, 2014;  Dickinson et al., 2012). According to 

LifeLabs (2018):  

persistent infection with HPV is the principal cause of cervical cancer and its 

precursor cervical intraepithelial neoplasia (CIN). The presence of HPV has been 

implicated in greater than 99% of cervical cancers, worldwide.  There are more 

than 118 different types of HPV and approximately 40 different HPVs that can 
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infect the human anogenital mucosa. However, only a subset of 13 to 18 of these 

types is considered high-risk for the development of cervical cancer and its 

precursor lesions (para. 2). 

HPV testing, which is a highly sensitive test, assesses a sample of cervical cells collected 

by a health care provider. The HPV test costs $90.00 and is not publicly funded in 

Ontario but may be covered under private health insurance plans (CCO, 2018a; Lifelabs, 

2018). Currently, HPV self-sampling is not part of Canadian screening guidelines 

notwithstanding evidence that this approach is an effective alternative to traditional 

cervical PAP screening (Vahabi & Lofters, 2018). 

Both CCO (2016) and Choosing Wisely Canada (2014) recommend cervical 

screening every three years for sexually active women aged 21 to 69 years, whereas the 

CTFPHC (2013) and Canadian Partners Against Cancer (CPAC, 2016a) recommend 

screening to begin at age 25. Immunocompromised women, including women who are 

HIV-positive or on long-term immunosuppressant, are to receive yearly cervical cancer 

screening. Transgender men or women with history of hysterectomy who have retained 

their cervix should continue cervical cancer screening as per the guidelines (CCO, 2016). 

Currently, transgender men who have changed their sex on their birth certificates from 

female to male will not receive notices from OCSP. Accordingly, both transgender men 

and their health care providers should ensure they receive their cervical cancer screening 

according to CCO guidelines (CCO, 2016).  

  In 2013, 610 women from Ontario were diagnosed with cervical cancer and 

there were 150 reported deaths (CCO, 2014; CQCO, 2015). Despite the low mortality 
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rates, it remains important to prevent and detect this preventable disease by engaging in 

routine PAP screening, appropriate follow-up of abnormal results and HPV vaccination, 

particularly among at-risk groups. 

From 2013 to 2015, 61% of Ontario women aged 21 to 69 years were screened for 

cervical cancer falling short of the provincial target of 85% outlined in the Ontario 

Cancer Plan 2011-2015 (CCO, 2015b; CQCO, 2018e; Spayne et al., 2015). In 2012, the 

retention rate was 66% for women with a normal cervical PAP screening returned within 

42 months for their next PAP (CQCO, 2018e).  

Within the CELHIN, 61.5% of screen-eligible women completed at least one PAP 

screening in a 42 month interval during the years 2013-2015 which is comparable to the 

provincial average of 61% (CQCO, 2018b). As a collective, the CELHIN is performing 

well compared with other LHINs in terms of cancer screening rates. 

Literature Review 

The literature review sought to identify what is known about the effects of income 

and PEMs on cancer screening uptake generally, and then specifically to cervical cancer 

screening. An initial search strategy undertaken for this literature review was devised in 

the summer of 2015. Search terms were focused on finding existing literature on cancer 

screening within primary health care and the impact of socioeconomic status.  No 

restrictions were applied to publication date. Databases included EMBASE, MEDLINE 

and CINHAL with variations of the following major subject headings:  “cancer 

screening”, “Ontario”, “patient enrolment model”, “PEM”, “socioeconomic status” 
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(SES), “Central East Local Health Integration Network”, “primary health care”, “nurse 

practitioner”, “doctor”, “physician”, “primary care”, “health care reform”, “model of 

care”, “family health team”, “community health centre”, “nurse practitioner-led clinics”. 

Another search specific to cervical cancer screening and SES (i.e., income) was 

undertaken in December 2016 using the same databases, but restricted to 1996 to 2016, 

and updated to capture recent literature in Fall 2017 following data analysis and 

interpretation.  

The initial literature search strategies yielded 261 articles from EMBASE, 171 

articles from Medline and 56 articles from CINHAL with some overlapping of articles 

between these three databases that had relevance to the topic of interest. While none of 

these research articles specifically addressed the research questions, 33 articles were 

particularly useful in the identification of patterns that could explain cancer screening 

uptake. The second literature review conducted in December 2016 was undertaken to 

narrow the focus of investigation to specifically consider cervical cancer screening, 

income and PEMs using the same databases with variations of the following major 

headings: “cervical cancer”, “screening”, “income”, “patient enrolment model”, “access 

to primary care”.  This subsequent literature review yielded 1,447 articles from 

EMBASE, 489 articles from Medline and 587 articles from CINHAL. While none of 

these research articles specifically examined the effect of income status and PEM status 

simultaneously on cervical cancer screening uptake, 13 articles were reviewed, with 

seven articles being particularly useful in the identification of patterns that could explain 

cervical cancer screening uptake.   
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Based on the literature, the following broad influences on cancer screening were 

first examined and critiqued: (1) general sociodemographic factors; (2) influence of 

primary care provider and models of care; (3) financial incentives to boost cancer 

screening rates; and, (4) culturally sensitive care. This was followed by a more focused 

examination of: (1) characteristics of women with low cervical screening rates; (2) low 

cervical screening rates and cancer rates; and, (3) associations between low income, 

enrolment status and cervical cancer.  

General Sociodemographic Factors 

Health is influenced by the conditions people live in and the circumstances they 

are affected by including income and social status, education, social and physical 

environments, gender, and culture (Public Health Agency of Canada, 2018; WHO, 2018). 

Health inequities can be largely attributed to disparities in the social determinants of 

health (SDOH). 

Given the universal access to cancer screening, it remains unclear why the uptake 

of screening for some Ontarians falls short of provincial targets. It is reasonable to 

consider that for some individuals, the act of engaging in cancer screening, considered 

secondary prevention, could be unsettling as such interventions specifically seek to detect 

cancer (World Health Organization (WHO), 2017). For others who are considered 

marginalized, cancer screening may not be easily accessed due to other factors such as 

lower SES or lack of access to consistent primary health care. Marginalized people refers 

to those who are: 
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frequently excluded from decision-making, public institutions, basic services, and 

even citizenship. They are more vulnerable to poverty, are more likely to be 

afflicted by life-threatening diseases (like HIV/AIDS, malaria, tuberculosis, or 

mental health disorders), and are more likely to be victims of violence and 

exploitation (Government of Canada, 2018b, para. 2).  

In 1990, a population-based survey using data from the Ontario Health Survey 

and the US National Health Interview Survey was conducted to compare the association 

of income and education with the uptake of breast and cervical cancer screening in 

Ontario, which has universal, publicly-funded screening (n = 23,521) and the United 

States (n = 23,932) (Katz & Hofer, 1994). The researchers hypothesized disparities in 

screening rates for women with low SES would be much lower in Canada compared to 

their more affluent counterparts due to Canadian universal coverage. Canadian and 

American women with higher incomes were more likely to receive cervical screening 

compared to their poorer counterparts (OR=1.7, 95% CI, 1.3-2.1; OR=1.9,  95% CI, 1.6-

2.2, respectively).  This study concluded that, in keeping with similar findings in the 

United States, universal screening coverage does not translate to utilization of cancer 

screening programs by marginalized people in Ontario. While the researchers do not 

identify how they addressed the potential of sample selection bias, they did report the 

mode of questioning had relatively little effect on the accuracy of information collected 

regarding use of health care services. 

A second population-based retrospective cohort study was conducted between  

2004 and 2005 to determine the sociodemographic factors associated with cervical cancer 
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screening in Ontario (Elit et al., 2012). The study population consisted of women 

between the ages of 18 – 70, eligible for Ontario Health Insurance Plan (OHIP) (n = 

3,713,531). Using administrative sources from Ontario health care data, this study found 

barriers continued to exist for individuals living in lower SES environments that 

prevented adequate screening utilization and follow-up for abnormal results. Women 

residing in the lowest income neighbourhoods were nearly half as likely to be screened 

for cervical cancer compared to their more affluent counterparts (OR 0.56, 95% CI, 0.55-

0.56).  Given the limitations of the administrative data, the researchers could not 

determine if the findings were related to failure to communicate abnormal results by 

healthcare professionals or failure to return for follow-up by the individual. In an effort to 

target at-risk women for cervical cancer screening, the researchers suggested the 

implementation of alternative screening that would be more conducive to marginalized 

women such as offering at-risk women a HPV test, which is highly sensitive and could 

extend the retest interval (CCO, 2018a). The researchers pointed out new methods of 

cancer screening are needed to address inadequate cervical screening, and future research 

should investigate the unique needs of marginalized women.  

Influence of Primary Care Provider and Models of Care 

It is generally accepted that health care providers can influence patient behaviours 

including the uptake of cancer screening (Asano, 2005; Ferroni et al., 2012; Hoffman-

Goetz, Thomson, & Donelle, 2008; Zarychanski, Chen, Bernstein & Hebert, 2007). A 

population-based retrospective study examined the practices of primary care physicians 

in Ontario (n=7,955 to 8,419) between the years 1996 and 2005 to determine the uptake 
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of colonoscopies by patients (Jacob et al., 2011). This study concluded marginalized 

patients were less likely to access colonoscopies suggesting a social disparity, and 

recommended further research to appraise how the variation in rates of colonoscopies 

affects cancer rates. Interestingly, as the use of colonoscopy increased in Ontario, 

physicians ordered more colonoscopies for higher income patients compared to lower 

income patients. The researchers concluded social disparities exist related to the ordering 

of colonoscopies by physicians and further research is warranted to determine how this 

variation in ordering colonoscopies affects colorectal cancer screening as well as other 

health outcomes. In an earlier Ontario study, Asano (2005) considered the physician-

patient relationship in a population-based study to determine if colorectal cancer 

screening rates were affected by the physician’s decision-making style. A telephone 

survey to randomly-selected Ontario homes gathered information from 1,002 general 

population participants between the ages of 50 – 75 and 69% of respondents provided 

contact information for their current family physician. Multiple wave mailed surveys to 

physicians netted 472 responses. The results indicated screening rates were higher when 

the doctor informed the patient of the importance of colorectal cancer screening, and 62% 

of the physician participants reported they routinely recommended FOBT screening. 

Similarly, a pilot study in 2008 explored older Canadians’ perspectives of 

barriers, as well as enabling factors, to participating in colorectal screening (Hoffman-

Goetz et al. , 2008). One hundred individuals from a larger convenience sample in 

southern Ontario were recruited by way of advertisements on public bulletin boards and 

in local newspapers. To be eligible, participants had to be age 50–90 years old, living 
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independently in the community and able to participate in English. All interviews 

(n=100) were 90 minutes long, audio recorded and transcribed verbatim, and analyzed 

using a mixed qualitative and quantitative methods approach. It was noted that cancer 

screening uptake was increased with physician recommendation.  It was also noted that 

there was a general lack of awareness of colorectal cancer signs and symptoms amongst 

the participants and it was suggested knowledge deficits may contribute to lack of 

screening uptake. In conclusion, enhanced education emphasizing the importance of early 

cancer detection through screening was recommended for the public population; 

however, the study included healthy English-speaking people only, thereby making 

generalizations to the larger Ontario population more difficult. 

A more recent systematic literature review of studies (n = 32) compared the 

effectiveness of two ways of providing screening: population-based programs (both 

invitation letter-based and physician-based), and spontaneous screening (Ferroni et al., 

2012). Electronic databases and national and regional websites were searched to identify 

studies published between 1999 and 2009 aimed at increasing screening participation. 

The researchers consulted the Jepson et al. (2000) review for those studies published 

before 2000. The results of the review indicated there was greater cancer screening 

uptake (colon/breast/cervical) when a general practitioner engaged patients by way of 

either a letter or population-based programming compared to spontaneous screening (i.e., 

no intervention or usual care) (Ferroni et al., 2012). 

Although no research articles specifically related to comparisons of cancer 

screening uptake by nurses or nurse practitioners were found, there were several studies 
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that addressed cancer care follow-up by nurses. A randomized multi-centre study in 

England followed 374 women with low to moderate risk of breast cancer reoccurrence 

(Beaver et al., 2009). The object of this study was to compare traditional hospital follow-

up with telephone follow-up by specialist nurses after treatment for breast cancer. 

Participants were randomized to traditional hospital follow-up (consultation, clinical 

examination, and mammography as per hospital policy) or telephone follow-up by 

specialist nurses (consultation with structured intervention and mammography as per 

hospital policy). It was concluded telephone follow-up was well received by participants, 

with no physical or psychological disadvantages noted. The researchers also concluded 

telephone follow-up with specialist nurses is suitable for women at low to moderate risk 

of recurrence with long travelling distances or mobility problems and can decrease the 

burden on busy hospital clinics.  

Between October 2005 and June 2006, a cross-sectional survey, with a parallel 

nested (embedded) qualitative case study component (two sites per practice model), was 

conducted in 137 randomly selected primary care practices in Ontario, including FFS, 

FHNs, health service organizations and CHCs (Russell et al., 2009). It was determined 

CHCs had high-quality chronic disease care, and that across the entire sample, high 

quality chronic disease care was more likely with the presence of a nurse practitioner. 

This study was limited as it did not have participants from the far north. A potential bias 

is also noteworthy as outcome measures were based on chart audits, which can be prone 

to underestimating level of care completed but not captured (Russell et al., 2009). The 

researchers concluded that nurse practitioners add value to primary care teams, as well as 
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noting the contributions of CHCs. While this study does not address secondary 

prevention such as cancer screening specifically, it is reasonable to consider that primary 

health care nurse practitioners would also provide high quality secondary prevention 

skills as well as tertiary care. 

A recent study in 2017 considered whether team-based care was associated with 

fewer access problems and less unmet need compared to non-team-based care (Zygmunt, 

Asada, & Burge, 2017). Utilizing data from a cross-sectional survey, 2008 Canadian 

Survey of Experiences with Primary Health Care, conducted by Statistics Canada 

(n=10,858), the researchers measured primary care type (team-based or non-team-based) 

and SES by income and education. The researchers reported the likelihood of Canadian 

adults reporting access problems or unmet need was not statistically different between 

team-based and non-team-based care. In addition, team-based care observed no 

statistically significant SES (education or income) variations in overall access problems 

or unmet needs. However, non-team-based care had a statistically significant education 

gradient whereby individuals with higher education were more likely to report access 

problems compared to those with less education. It was observed that self-rated health 

status was the sole variable that was statistically significantly associated with all access 

problem variables and all unmet need variables. The researchers suggest further research 

should focus on comparing different models of team-based care utilizing longitudinal 

and/or mixed-methods designs in order to better understand how team-based care may 

enhance health care policy goals. The researchers point out team-based care must be 
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understood within a broad policy context by evaluating remuneration methods, financial 

incentives and electronic medical records.  

Financial Incentives to Boost Cancer Screening Rates 

Authors of a systematic literature review examined studies published between 

January 2004 and October 2008 (n = 9) that assessed the effectiveness of interventions to 

increase screening for breast, cervical, and colorectal cancers (Sabatino et al., 2012). This 

American systematic review was an update to a previously conducted systematic review 

of the effectiveness of interventions to increase cancer screening uptake as reported in 

The Guide to Community Preventative Services (Community Preventative Services Task 

Force, 2008). This 2012 update identified a need for more research to establish if 

incentives to patients as well as to health care providers would be helpful in boosting low 

screening rates. The authors concluded there was insufficient evidence, as the results on 

the effects of incentives were generally small and inconsistent. 

A longitudinal study was performed using administrative data over a 10-year time 

span from fiscal year 1999 to 2009 to determine if Ontario screening rates (breast, colon, 

cervical) changed after paid incentives to primary care providers were initiated in 2006 

(Kiran, Wilton, Moineddin, Paszat, & Glazier, 2014). It was determined there was no 

significant increase in screening rates for breast, cervical and colon cancer the year after 

incentives were introduced. Between fiscal years 2006 and 2009, $109.6 million (CND) 

was spent on financial incentives in Ontario but had limited impact on cancer screening 

rates three years after incentives were introduced. The researchers pointed out incentives 
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were largely paid to physicians who historically had higher than average cancer screening 

rates (Kiran et al., 2014). 

In addition to studies that explored the effect of incentives on screening within 

PEMs, two recent studies in Ontario investigated the selective rostering of prospective 

patients, based on risk profiles, also referred to as ‘risk selection’ (Kantarevic & Kralj, 

2014; Rudoler, Laporte, Barnsley, Glazier & Deber, 2015). Kantarevic and Kralj (2014) 

studied the risk-selection and cost shifting behavior of physicians in a unique capitation 

payment model in Ontario using an incentive three times the regular capitation rate to 

enroll complex and marginalized patients (n = 3,074) into primary health care between 

2009 and 2011. Using longitudinal administrative data, as well as a control group of FFS 

physicians who were eligible for the same incentive, the researchers found no evidence of 

termination of the physician-patient relationship or cost shifting one year after the 

incentive was removed. Yet, the analysis of a large administrative dataset of patient 

encounters (n=11,600,911) among primary care physicians during the same timeframe 

revealed a positive relationship between capitation-based payment models and having 

healthy, low-cost patients compared to FFS physicians, thereby suggesting risk selection 

(Rudoler et al., 2015). The researchers reported notwithstanding the observed relationship 

between payment type and risk selection with healthy patients, there was no evidence that 

physicians in capitation-based models limited or reduced care to sick and high-cost 

patients. 
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Culturally Sensitive Care 

 Building upon Leininger’s work (1991) on cultural awareness, the College of 

Nurses of Ontario (CNO) (2009) indicates that “culture refers to the learned values, 

beliefs, norms and way of life that influence an individual’s thinking, decisions and 

actions in certain ways” (p. 3). In an effort to establish an effective therapeutic 

relationship with clients, nurses are required to reflect upon their own culture as well as 

the culture of their clients. Care that is culturally sensitive begins with respect and 

tolerance. From this stance, client-centred care builds therapeutic relationships with all 

clients. 

Using secondary data from the 2003 Canadian Community Health Survey, Sun et 

al. (2009) used multivariate logistical regression analysis to identify factors related to 

breast cancer screening rates among Asian immigrant women in Canada. The authors 

reported that of the 508 Asian immigrant women who were eligible for breast screening, 

71% never had a mammogram. Furthermore, contact with a physician did not affect 

breast cancer screening rates. Although the researchers point out the primary strength of 

their study was that data were derived from a large national population-based survey, 

reliance on patient recall for mammography history was a study weakness. The results 

may have been biased by participants with inaccurate recall.  

A second study reported in 2013 used a participatory action research approach 

whereby 18 professionals (such as nurses, nurse practitioners, social workers) were 

interviewed to gain their perspective on structural barriers to cervical cancer screening 

among First Nations Women (Maar et al., 2013).  Based on the participants’ experience 



24 

 

working with First Nations communities, it was concluded that First Nations 

communities would benefit from culturally-sensitive cancer screening that addresses 

barriers to accessing screening, including health literacy and SES status.  

In summary, broad influences that affect cancer screening including SES status, 

primary health care provider influence, and culturally sensitive care were identified from 

the literature. Interventions to boost cervical cancer screening should be woman-focused 

with flexibility to target hard-to-reach women. Innovative screening programs that are 

better able to reach women living in lower SES need to be delivered by health care 

providers in a culturally-sensitive manner. More investigation is warranted into the 

benefits of financial incentives for health care providers.  

Characteristics of Women with Low Cervical Screening Rates 

 Lower cervical screening rates are observed among marginalized women outside 

of Canada and within. Researchers in Boston, Massachusetts conducted a longitudinal 

analysis between 2004 and 2010 to determine if there was any difference in cancer 

screening uptake for low-income uninsured women who transitioned from a federally 

subsidized program to insurance-paid screening (n= 1,214) (Clark et al., 2014). 

Researchers observed women with unsubsidized private insurance or Medicare had 

decreased cervical screening and suggested continued need for safety-net programs to 

support low-income women, as 31% of women required state safety-net funds to pay for 

screening. In addition, it was noted that low-income Hispanic and Asian women were 

particularly vulnerable and should be a focus of future study to ensure continuous quality 

of health care.  
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A review of data from the WHO Study on Global Ageing and Adult Health 

(SAGE) examined the association between individual, parental and life-course SES in 

relation to breast and cervical cancer screening for women age 18-65 recruited from 

China, India, Mexico, Russia and South Africa (n=22,283) (Akinyemiju, Ogunsina, 

Sakhuja, Ogbhodo, & Braithwaite, 2016). It was observed a higher life-course SES 

increased cervical cancer screening by more than fourfold. Individuals with a higher SES 

were more likely to access breast and cervical cancer screening. The researchers pointed 

out that education-based SES measures were stronger predictors of screening compared 

to employment-based measures. The researchers suggested screening rates in low-income 

and middle-income countries may increase if improved health teaching related to the 

benefits of cancer screening was integrated into routine healthcare practice for low SES 

women. 

Women living in lower SES are also observed to have lower cervical cancer 

screening rates within Canada and abroad (Akinyemiju et al., 2016; Benard, Royalty, 

Saraiya, Rockwell, & Helsel, 2015; Clark et al., 2014; Elit et al., 2012; Kerner et al., 

2015; Lofters, Moineddin, Hwang, & Glazier, 2010). A population-based, retrospective 

cohort study published in 2012 was conducted to determine the sociodemographic factors 

associated with cervical cancer screening and follow-up of abnormal results in Ontario 

(n=3,713,531) (Elit et al., 2012). Women living in the lowest income neighbourhoods 

were half as likely to be screened and had a 42% follow-up rate compared to 47% in the 

most affluent neighbourhoods. The researchers queried if lack of communication is the 

reason for poor follow-up of abnormal results for women living with lower incomes and 
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identified the need to study the unique needs of at-risk women for both screening and 

follow-up. 

A retrospective cohort study using administrative data was conducted during 2003 

to 2005 to examine  cervical screening of immigrant women living in metropolitan areas 

of Ontario (n=2,273,995) (Lofters et al., 2010). Screening rates were lower within the 

following groups: older women ages 50 to 69; women living in lower income areas; and, 

recent immigrants. Women with all three of the characteristics had a screening rate of 

31% compared to 70.5% of women with none of these characteristics. The researchers 

identified that a gap in screening exists notwithstanding universal health care and 

recommended targeted research to address age, income and immigration status as barriers 

to screening.  

Kerner et al. (2015) considered Canadian screening disparities by examining 

income (2005 income quintiles not including the territories), geography (urban, rural, 

rural remote and rural very remote) and immigrant status.  The researchers observed 

cervical screening gaps for women with the fewest resources, the most geographically 

isolated and the least culturally integrated into Canadian society. Cervical cancer 

screening rates (2005 – 2012) for women living in the lowest income quintile consistently 

remained between 16% to 18% lower compared to women in the highest income quintile.  

The researchers identified that “adaption and adoption of evidence-based screening 

promotion interventions can increase the utilization of available screening services by 

populations that have experienced the greatest burden of disease with the least access to 

screening services” (Kerner et al., 2015, p. 1). In summary, women most vulnerable to 
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lower cancer screening rates are those with lower SES status, who are immigrants or 

older.  

Low Cervical Screening Rates and Cancer Rates 

In a study of 1.8 million women, researchers considered the impact of the 

National Breast and Cervical Cancer Early Detection Program (NBCCEDP) on cervical 

cancer mortality among uninsured low-income women in the United States between 1991 

and 2007 (Ekwueme et al., 2014). Three separate simulations were performed for the 

following three scenarios: (1) women who received both NBCCEDP programming and 

screening; (2) women who did not receive NBCCEDP programming but did receive 

screening; and, (3) women who did not receive any NBCCEDP programming or 

screening.  The researchers reported NBCCEDP programming prevented 325 cervical 

cancer deaths relative to not receiving NBCCEDP programming, with an estimated 3,829 

prevented deaths relative to those who received no screening. The researchers concluded 

by suggesting the NBCCEDP program reduced mortality rates among medically 

underserved low-income women. 

In a second study, researchers considered the effectiveness of targeting under-

screened or never screened American women in a national cervical cancer screening 

program for underserved women (Benard et al., 2015). These researchers analyzed 

NBCCEDP data of women in the United States between 2002 and 2012 (n = 1,485,251) 

with age, ethnicity, residence and region being the characteristics examined. They 

observed that 31% reported being under-screened or never screened and 69% reported 

being screened in the past five years. Women ages 50 years or greater, Asian and Pacific 
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Islander, American Indian or Alaska Native, multiracial, living in non-metro areas, or 

living in the South or a territory were more likely to report being under-screened or never 

screened. Bernard et al. (2015) reported the percentage of abnormal PAP tests and the 

rate of pre-cancer and cancer (combined) were higher in the under-screened or never 

screened group compared with the screened group. Therefore, the researchers called for a 

priority to focus on screening under-screened or never screened women as they have a 

greater prevalence of high-grade invasive cervical cancers at later stages than women 

screened more recently. 

A population-based case-control study considered the association between 

cervical screening and prevention of invasive cervical cancer in Ontario (Vicus et al., 

2015). The researchers identified women in this study as cases and controls. Women 

diagnosed with cervical cancer between 1998 and 2008 (n = 5,047) were identified as 

cases with cervical cytology history greater than three months before the diagnosis date 

of cervical cancer. The researchers reported controls were women cancer-free on, or 

before, December 31, 2008 (n = 10,094). Regionally-adjusted median household income 

quintiles were assigned based on postal codes using Statistics Canada’s Postal Code 

Conversion File (PCCF+). The 5,047 women (cases) were matched to controls by 5-year 

age groups and median household income quintile on the date of diagnosis of a case 

(index date for its controls). Using conditional logistic regression to estimate the odds 

ratio for having been screened among those with cervical cancer, two controls were 

matched to each case on year of birth and neighbourhood income quintile, as of the index 

date. They were able to match women to controls on median household income quintiles 
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as the risk for invasive cervical cancer is inversely related to income. Furthermore, the 

researchers reported attendance for abnormal screening follow-up may be a barrier for 

lower-income women who would have difficulty attending daytime office hours on 

weekdays. Unfortunately, lower-income women were at higher biological risk in addition 

to risk of non-participation of cervical cancer screening and follow-up. In conclusion, the 

researchers observed that cervical cancer screening was associated with a reduced risk for 

invasive cervical cancer among women older than 40 years. The researchers pointed out 

that cervical cancer screening is opportunistic in Ontario as it depends on a woman’s 

physician or nurse practitioner to offer screening or for the woman to ask for screening.   

Associations between Low Income, Enrolment Status and Cervical Cancer 

 As noted in the introduction, recent research in Ontario suggests that not being 

part of a primary care PEM is associated with lower cancer screening rates overall 

(Jaakkimainen et al., 2011; Lofters, Moineddin, Hwang, & Glazier, 2011; Vahabi et al., 

2015). Utilizing multivariate Poisson models, Lofters et al. (2011) reported that among 

immigrant women in Ontario, not being part of a PEM negatively affected cervical cancer 

screening uptake, as well as being younger than 35 or older than 49, residing in the 

lowest-income neighbourhoods, or lacking access to a female healthcare provider. The 

researchers encouraged future researchers to examine the reasons for lower cervical 

screening rates among immigrant women. The study did not distinguish between the 

various types of PEMs in Ontario. 

In a cross-sectional study, Dahrouge and colleagues (2012) reviewed 137 primary 

care practices in Ontario, which were 35 FFS practices, 35 salaried physicians within 
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CHCs, 35 FHN capitation model practices and 32 FHO capitation model practices. 

Patient profiles considered age, sex, insurance status, number of visits to the family 

physician in the previous years but did not consider other factors such as income levels or 

immigration status.  The researchers surveyed 288 family physicians, reviewed 4,108 

randomly selected patient charts and assigned prevention scores based on preventative 

care uptake; 3,284 patients were eligible for at least one of six preventative manoeuvres. 

According to Dahrouge et al. (2012), factors related to physician characteristics and 

practice structure were stronger predictors of cancer screening uptake than the type of 

funding model associated with the physician. The researchers found that practices with 

one or more female physicians, smaller patient loads and electronic reminder systems had 

superior prevention scores.  

Jaakkimainen et al. (2011) conducted a review of Ontario administrative claims 

data to compare cancer screening performance between FHGs and FHNs. The study 

population included physician practices that were affiliated to a FHN or FHG for at least 

two years; patients in the practice were included in the analyses if they enrolled with a 

physician in the two years after the physician joined the FHN or FHG and also if they 

saw a physician in a two-year period prior to the physician joining the FHN or FHG. 

While the researchers reported some improvements in colorectal screening and diabetes 

management after enrolment, there were no significant changes in cervical or breast 

screening after joining either a FHN or FHG. The researchers suggested primary care 

models need to be compared with other delivery models in order to describe what aspects 

of model delivery and incentives affect care.  
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Another study examined enrolment status and income quintiles. Kiran et al.’s 

(2014) investigation examined PEM and income through stratification of screening rates 

by neighbourhood income quintiles and PEM status using Ontario administrative 

databases. The researchers reported that disparities in screening related to neighborhood 

income persisted over time for all three types of cancer screening, including cervical 

screening. However, the focus of their work was to examine if income-related disparities 

in cancer screening persisted after the start of incentives, and did not fully explore the 

relationship between income and enrolment status. The current study aimed to further 

investigate potential associations between women’s neighbourhood income and patient 

enrolment status and cervical screening uptake.  

Conceptual Framework  

 Although no frameworks were found specifically related to the impact of the 

relationship between income status and PEM status on cancer screening uptake, the 

analytic model first described in 2008 by Baron and colleagues and utilized in the Guide 

to Community Preventative Services provided some guidance to the development of the 

conceptual model in this current study (Baron, Rimer, Breslow, et al., 2008a; Baron, 

Rimer, Coates, et al., 2008b; Sabatino et al., 2012).  

 The conceptual approach adopted by Baron and colleagues describes three 

analytic models that hypothesized relationships between interventions in order to achieve 

the desired outcome of increased breast, cervical and colorectal cancer screening (Baron, 

Rimer, Breslow, et al., 2008a; Baron, Rimer, Coates, et al., 2008b; Sabatino et al., 2012). 

These analytic models (also referred to as analytic frameworks by the authors) propose 
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that client-directed actions as well as provider-directed interventions increase cancer 

screening demand and access (See Appendix B). In utilizing these models, the 

researchers focused on increasing community demand for screening, reducing access 

barriers and boosting healthcare providers’ delivery of screening as the three primary 

strategies to meet the identified outcomes (Baron, Rimer, Breslow, et al., 2008a). They 

highlighted that barriers to accessing screening can differ among population subgroups 

which further supports the need for research to determine differences in screening uptake 

related to sub-group characteristics, such as income and PEM status. 

Certain aspects of the analytic model that address client-directed actions are 

helpful to guide efforts to increase community access for cancer screening services in 

Ontario (Baron, Rimer, Coates, et al., 2008b). In particular, consideration to reducing 

structural barriers such as lack of PEM status was central to this current study. While 

there are no direct out-of-pocket expenses for cancer screening in Ontario, there are 

associated costs to patients when accessing screening such as lost wages to attend 

screening appointment, transportation costs, and parking. In addition, it is noteworthy 

that provider-directed interventions contemplated by Sabatino et al. (2012) are similar to 

Ontario’s PEMs, as both have provider incentives associated with cancer screening 

uptake. In the initial stages of proposal development, the previously discussed models 

informed this current study. In particular, the model related to increasing access was 

interesting in its discussion of boosting cancer screening in hard-to-reach populations 

such as those with low income (Baron, Rimer, Coates, et al., 2008b).  
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Although patient enrolment is voluntary, in order to be part of a PEM, patients 

must commit to seeking care from their enrolled physicians or the physicians’ affiliated 

group first unless travelling or medical emergency. As there are financial consequences 

for physicians with failure to comply with this commitment, physicians have the right to 

terminate the PEM relationship (MOHLTC, 2011). For some individuals, particularly 

those living in lower SES environments, this commitment may be too rigid to be able to 

comply with. Population-based cancer screening interventions may be more effective at 

reaching individuals living in the middle to highest income quintiles and less effective for 

those individuals living in lower SES environments. Accordingly, effective cancer 

screening interventions need to be considered that will meet the unique needs of 

individuals living in lower income status environments.  

Given what is known about the importance of the SDOH, the conceptual 

framework from the WHO Commission on Social Determinants of Health (CSDH) 

(2010) influenced the final development of the conceptual framework, in conjunction 

with the work of Baron and colleagues. In the CSDH model, one’s socioeconomic 

position as determined by social class, gender, and ethnicity, are classified as structural 

determinants of health inequities (see Appendix C, Figure 8). Socioeconomic position 

influences the education, occupation and income of individuals. Behavioural and 

biological responses, psychosocial factors and material circumstances, as well as the 

health system are situated in the framework as intermediary determinants of health. The 

final conceptual framework for this thesis is represented by Figure 2. 
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Figure 2. Conceptual framework: Structural determinants of Health Inequities and Intermediary Determinants of Health on  
     Cervical Cancer Screening Uptake  (*=key independent variables)            
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 In the study’s conceptual framework, income and geographical location represent 

structural determinants of health inequity concepts, whereas PEM status and age are 

intermediary determinants of health variables examined in this study. The main 

independent study variables are represented by concepts in light blue, whereas age and 

rurality, two variables controlled for within the study, are depicted by the model concepts 

in green. Incentives for screening (depicted in red) represent increased access as 

contemplated by the work of Baron, Rimer, Coates, et al. (2008b). Additional variables 

not examined in this study include SES position, material circumstances and psychosocial 

factors, and are represented in orange in the conceptual framework.    

Study Justification 

According to Kerner et al. (2015), cervical screening has improved as observed in 

rural and remote Canadian populations. In addition, as previously reported, the CELHIN 

as a collective, has a cervical screening rate comparable to the provincial average of 61% 

for 2013-2105. However, cervical cancer screening disparities continue to exist, 

particularly for older women, women living in lower SES and immigrant women, who 

have the greatest prevalence of high-grade invasive cervical cancer (Benard et al., 2015). 

While women under age 30 are at high risk for developing an HPV infection, they rarely 

develop cervical cancer (Vicus et al., 2015). It is the perceived low-risk population of 

women over the age of 60 who may be at elevated risk due to their lower cervical 

screening rates.  

From the literature review, it is clear that healthcare providers can positively 

influence cancer screening uptake. Screening uptake has been shown to be less likely 
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amongst individuals living in lower SES environments regardless of physician 

recommendation. No studies were found that examined the effect of income and PEM 

status on cervical cancer screening uptake. Having a universal, low-cost screening test is 

not sufficient to reach all target populations and a greater understanding of the women 

who access screening is foundational to developing a successful screening program. By 

examining a possible relationship between income and PEM status, it may be possible to 

close the screening gap for hard-to-reach women.  

Problem Statement, Research Questions and Hypothesis 

As a result of a review of the literature, no studies were found that examined both 

income levels and PEM status on cervical cancer screening uptake. The objective of this 

study was to explore the independent effects of neighbourhood income levels and PEM 

status on the uptake of cervical cancer screening by eligible individuals residing in the 

CELHIN. This study explored the following research questions: 

(i) What are the independent effects of neighbourhood income and PEM 

status on cervical cancer screening among women in the CELHIN?  

(ii) What are the factors associated with cervical cancer screening uptake 

among women enrolled or not enrolled in a PEM in the CELHIN? 

Based on the literature, it was expected that low-income women, regardless of enrolment 

status would have lower screening uptake; that women not enrolled in a PEM would have 

lower screening rates related to potential access issues; and, women living in lower 

income neighbourhoods would be less likely to be enrolled in a PEM.    



37 

 

Chapter 3 

Methods 

This chapter describes the design, population and setting, data access and 

linkages, variables of interest, data cleaning, data analysis, assumptions and limitations of 

logistic regression, and ethical considerations and approvals related to the research 

questions.  

Design 

The research design was a descriptive, comparative study using record level, 

administrative data from CCO to identify variations in cervical cancer screening uptake 

(Huston & Naylor, 1996). Databases linked by CCO to provide an anonymized data file 

to the researcher included: a) OHIP: Claims History Database (CHDB); b) Ontario 

Cancer Registry (OCR); c) Registered Persons Database (RPDB); d) PCCF+ (v.6A); e) 

Client Agency Program Enrolment Database (CAPE); and, f) Cytobase (CQCO, 2011). 

Access to immigration data was not available to the researcher for this project. See 

Appendix (D) for details about the various databases. 

Population and Setting 

The focus of this study is the CELHIN. It is the sixth-largest geographical LHIN 

spanning 16,673 km2 in southern Ontario and home to 1.4 million people according to the 

2006 Census (CELHIN, 2018a). Representing 11% of Ontario’s population, the 

CELHIN’s rich diversity of urban and rural landscapes, ethnicities, languages and socio-

demographic characteristics makes it the ideal population to examine neighbourhood 

income levels, PEMs and cervical cancer screening rates. With this diversity comes the 
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challenge to engage marginalized and hard-to-reach populations, such as uninsured 

individuals, new immigrants and refugees. The Canadian Centre for Refugee and 

Immigrant Healthcare, located in Scarborough, operates with a volunteer interdisciplinary 

team in order to provide free community-based primary and specialist medical and social 

care to new Canadian refugees, immigrants, temporary foreign workers, migrants and 

others. This approach to providing primary health care that is culturally appropriate to 

meet the needs of hard-to-reach marginalized populations results in fewer emergency 

room visits and better health outcomes (CELHIN Primary Health Care Advisory Group, 

2015).  

Within the CELHIN, there are seven smaller geographic planning sub-regions in 

place to assist with identifying and managing patients’ needs at the community level with 

the goal of equitable access for the entire CELHIN (Figure 3) (CELHIN, 2018b). “This 

includes the needs of Francophone Ontarians, Indigenous communities, newcomers and 

other individuals and groups within the CELHIN whose health care needs are unique and 

who often experience challenges accessing and navigating the health care system” 

(CELHIN, 2018b, para. 1).  
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     Figure 3. Map of CELHIN 

 

In Table 2, the CELHIN population, income and primary health care services 

within the sub-LHIN regions are described (CELHIN, 2017a; Office of Auditor General 

of Ontario, 2017). Among the seven CELHIN sub-regions, Scarborough North and 

Scarborough South have the highest proportion of low income based on the National 
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Household Survey (Statistics Canada, 2011), visible minorities and new immigrants 

(Canada Post, 2010; CELHIN, 2017b) (See Appendix E). 

Table 2    
CELHIN Population, Income and Primary Health Care Services within the Sub-LHIN 
Regions within CELHIN 
 
Sub-LHIN Region 
Geographical Area 

 
Total 

Population 
(2011) 

 
Low 

Income 
Population1 

 
Low Income 
Population 

(%) 
 

 
Primary Health Care 

Scarborough North  174,745 35,320 20.21 148 MDs in 41 
offices; 2 FHTs; 1 
NPLC; 10 walk-in 
clinics; 0 CHC 

Scarborough South 411,955 82,150 19.94 459 MDs in 81 
offices; 2 FHTs; 0 
NPLC; 26 walk-in 
clinics; 2 CHC 

Durham West 317,870 27,255 8.57 152 MDs in 40 
offices; 1 FHT; 0 
NPLC; 21 walk-in 
clinics; 0 CHC 

Durham North East 284,155 29,840 10.50 206 MDs in 27 
offices; 1 FHT; 1 
NPLC; 15 walk-in 
clinics; 3 CHC 

Northumberland 
County 

68,890 8,165 11.85 40 MDs in 14 
offices; 2 FHTs; 0 
NPLC; 1 walk-in 
clinic; 1 CHC 

Peterborough City 
and County 

130,560 17,765 13.61 107 MDs in 21 
offices; 1 FHT; 1 
NPLC; 3 walk-in 
clinics; 0 CHC 

Haliburton County 
and City of Kawartha 
Lakes 

88,280 11,615 13.16 55 MDs in 11 
offices; 3 FHTs; 0 
NPLC; 1 walk-in 
clinic; 1 CHC 

 
Total CELHIN 

 
1,476,455 

 
212,110 

 
14.37 

 

1Low-income is a fixed percentage (50%) of median adjusted after-tax income of households  
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To be eligible for this study, women 21 to 69 years of age living in private 

dwellings within the CELHIN, who were continuously screen-eligible for health 

coverage of PAP screening from January 1, 2012 to June 30, 2015, were selected from 

the databases.  The study cohort was based on individuals coded as female in the RPDB 

and exclusive to women residing in the CELHIN as determined by the PCCF+. 

Individuals excluded from this study were women:  a) with missing or invalid health 

information numbers (HIN), date of birth, LHIN, sex or postal code; b) diagnosed with an 

invasive cervical cancer prior to the study period; c) identified with a hysterectomy 

through OHIP’s CHDB prior to study period; d) diagnosed with an invasive cervical 

cancer before the subsequent PAP date or during follow-up interval; e) with a 

hysterectomy before the subsequent PAP date or during the follow-up interval for cases 

where there was no subsequent PAP; and, f) who died during follow-up and retention 

periods and were not re-screened for cervical cancer (see Appendix F for more details on 

excluded individuals).   

Data Access and Linkages 

Pursuant to the Research Data Disclosure Agreement dated October 4, 2016 

between CCO and Queen’s University record level data extracted by CCO on July 7, 

2016 was released to the researcher on October 16, 2016 by way of a Microsoft Excel 

program within a Tumbleweed Managed File Transfer account and subsequently 

imported into Statistical Packages for the Social Science (SPSS) software version 24 

(IBM Corporation, 2016).  
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Access to the CCO record-level data specific to the CELHIN was made available 

for this study off-site by way of a secured encrypted process. Variables in the encrypted 

dataset included: a) de-identified patient ID; b) three-digit Forward Sorting Area (FSA) 

postal code; c) neighbourhood income quintile; d) age at October, 2013; e) age group at 

October, 2013 (i.e., five groups, ranging from ages 21 to 69); f) screened in past 42 

months (Y/N); g) date of last PAP; h) PEM rostered status (attached, unattached, expired, 

unknown); i) rostered at time of PAP (Y/N); j) start date of rostered enrolment; k) end 

date of rostered enrolment; and, l) payment model (type of PEM).       

All client identifiers were removed prior to the researcher receiving the data and 

did not contain any personal health identifiers such as health card numbers or names in 

full or part. In the interest of protecting personal health identifiers, the data from CCO 

contained the age and corresponding age groups of women, rather than specific 

birthdates.  Two additional variables were computed from the original dataset:  rurality 

(rural vs urban), and a new variable that accurately captured PEM status (enrolled vs non-

enrolled).  

Variables of Interest 

The variables were accessed by CCO from the following databases between 

January 1, 2012 and June 30,  2015. In Table 3, study variables are identified as being 

original or recoded/computed, with the indication of the original CCO database source.  
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Table 3 
Study variables, from CCO linked databases and computed, specific to the CELHIN 
between January 1, 2012 and June 30, 2015 
Type of 
Variable 

Variable Database Inclusion and 
Exclusion Study 
Criteria 
 

Timeframe 

Dependent 
Variable 

Cervical 
Cancer 
Screening  

CytoBase PAP tests 2012 JAN 
01 to 2015 
JUN 30  
 

Independent 
Variable 
(Primary) 

PEM Status  
(recoded & 
computed) 

CAPE 
 

PEM affiliation; 
Funding model 
designation. 
 

2012 JAN 
01 to 2015 
JUN 30  
 

Independent 
Variable 
(Primary) 

Neighbourhood 
Income  

PCCF+ 
 

SES demographics Mid-point 
of study* 

Independent 
Variable 
(Secondary) 

FSA 
(recoded into 
Rurality) 

PCCF+ 
 

Rural and urban areas Mid-point 
of study* 

Independent 
Variable 
(Secondary) 

Age Group  RPDB Demographic 
variables including 
age 
 

Mid-point 
of study* 

  OCR women with 
unresolved invasive 
cervical cancers 
(excluded from study); 
women with resolved 
invasive cervical 
cancers (included in 
study) 
 

2012 JAN 
01  
 

  OHIP: CHDB 
 

PAP tests;  
hysterectomies 
(excluded from study) 

2015 JUN 
30; 2012 
JAN 01  
 

Note. *Midpoint of Study: 2013 OCT; CAPE = Client Agency Program Enrolment 
Database; PCCF+ = Postal Code Conversion File Plus; RDB = Registered Persons 
Database; OCR = Ontario Cancer Registry; OHIP = Ontario Health Insurance Plan; 
CHDB = Claims History Database 
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Cervical cancer PAP screening.  Every PAP screening reported in this study 

was performed within the CELHIN. Only screen-eligible women residing within the 

CELHIN during the study’s time period (January 1, 2012 to June 30, 2015) were included 

in the study. It is possible that the woman may have moved after having a PAP screening 

assigning her a different FSA that may or may not be within the CELHIN. As noted in 

Table 3, the FSA variable was determined at the midpoint of the study period.  

PEM status. Women who were attached (enrolled) in a PEM between January 1, 

2012 to June 30 2015 were coded as attached. Not being enrolled in a PEM refers to a 

woman whose enrolment status with a PEM either expired during the period of January 1, 

2012 to June 30, 2015 or she was never attached to a PEM during the study period and 

was coded as unattached. For the purpose of this study, the term expired means the 

woman had been attached (enrolled) with a PEM on or after January 1, 2012 and her 

enrolment status ended prior to or on June 30, 2015. To be clear, the term expired does 

not mean the woman died. For clarity, the term unattached/expired will be referred to as 

non-enrolled and attached will be referred to as enrolled going forward within this 

document.  

The PEM status variable in the original dataset was coded with four sub-

categories (expired enrolment; attached; unattached; unknown). During the initial running 

of frequency tables, it was observed that women enrolled in a PEM, but who had not been 

screened, were not being captured. A series of recoding and computations were 

undertaken to create a new variable to accurately capture PEM status (Appendix G). A 

decision was made to group ‘unattached’, ‘expired’ and ‘unknown’ into a single value of 
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non-enrolled.  The final PEM variable was dichotomous: enrolled versus non-enrolled.  It 

should be noted that women who were classified as non-enrolled in a PEM may have  

received primary health care from non-PEM models of care such as CHCs, NPLCs or 

FFS physicians. 

Neighbourhood income quintile.  “Neighbourhood income quintiles are a 

measure of average after-tax income per single-person equivalent in a Dissemination 

Area (DA), adjusted for household size” (Canadian Institute for Health Information 

[CIHI], 2015, p. 9). CCO derived income quintiles for each individual woman by 

utilizing the PCCF+ database to assign each woman to a neighbourhood income quintile 

based on Canadian census DA for each geographical area. By using the PCCF+, CCO 

was able to map the woman’s postal code of her residence at the midpoint in the study 

time of January 1, 2012 and June 30, 2015. In doing this, CCO was able to assign the 

neighbourhood income quintile for that DA to each woman (CIHI, 2015). Income 

quintiles, based on national income quintiles, range from income quintile 1, being the 

lowest, to income quintile 5, being the highest. 

 It is noteworthy that there are limitations to neighbourhood income quintile 

measures such as:  (1) individuals with missing or invalid postal codes as well as those 

living in institutions will not be assigned an income quintile; (2) neighbourhood income 

quintiles derived from PCCF+ are less accurate for rural areas as they cover larger 

geographical areas; and, (3) the neighbourhood income quintile is considered a proxy 

measure representing the neighbourhood and not the individual (CIHI, 2015). 
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Rurality. The rurality variable was computed from the FSA codes by separating 

rural geographical homes (second digit of the FSA is a zero when considered rural) from 

urban geographical homes (second digit of the FSA is a number when considered urban) 

utilizing a map of the CELHIN (Figure 3) (CELHIN, 2018b) and organizing the FSAs by 

geographical area (Canada Post, 2010). Although every PAP screening reported within 

this study was performed within the CELHIN, and the woman had a postal code at the 

time of the PAP within the CELHIN, the postal code may have changed since the PAP 

screening (i.e. the woman moved within or outside the CELHIN after the cervical PAP 

screening). As previously noted, the CELHIN is divided into seven geographical sub-

regions (see Table 2 and Figure 3). Full sub-region analyses of the CELHIN was not 

possible, as FSAs overlapped with the exception of two urban regions, Scarborough 

North and Scarborough South. The remaining sub-regions (three to seven) have FSAs in 

common rendering the count of women inaccurate. Additional descriptive supplementary 

analyses related to the Scarborough sub-regions were undertaken and reported in the 

appendices. 

Age Groups.  Age group was defined using five, 10-year age groupings from 

ages 21 to 69 years. Using age rather than age group would require reporting on 

observations (increase or decrease of the odds) for each year and would be difficult to 

report results. Table 4 describes the level of measurement of the independent variables. 
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Table 4 
Level of Measurement of Independent Variables 

Variable Variable Type Coding of Variable 
PEM Status Dichotomous 1 = Unattached 

2 = Attached 
Income Ordinal 1 = Income Quintile 1 [lowest] 

2 = Income Quintile 2 
3 = Income Quintile 3 
4 = Income Quintile 4 
5 = Income Quintile 5 [highest] 

Rurality Dichotomous 0 = Rural 
1 = Urban 

Age Group Ordinal 1 = 21-29 
2 = 30-39 
3 = 40-49 
4 = 50-59 
5 = 60-69 

 

Data Cleaning 

Initial data cleaning included utilizing frequency tables to check for duplicate 

cases and missing values. Some cases were identified as duplicates (160,636) as they had 

the same ID number, age and screening information with differing information related to 

rostering status or type of PEM. The final data set with the duplicate cases removed had 

490,574 valid cases. Utilizing the “Descriptives” option in SPSS no outliers were found;, 

one empty case at end of the dataset was found and removed prior to starting the data 

analysis. In addition, 196 cases were observed to have no neighbourhood income quintile 

information. Given this is a very low number of missing information, a decision was 

made to not remove the 196 cases from the overall analysis.  
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 Data Analysis 
 

Frequency distributions and cross-tabulations were carried out for each of the 

variables. Descriptive univariate statistical analyses were performed on all of the study 

variables to observe the frequency and proportion. Bivariate analyses were conducted to 

investigate relationships between the binary outcome variable,  screening status (screened 

vs not screened), and each independent variable using chi-square analyses, odds ratio and 

95% confidence interval. Significant unadjusted odds ratios and their corresponding 95% 

confidence intervals were reported.  

Prior to modelling, data was next assessed for potential effect modification, as this 

is the initial step in logistic regression analysis (Kleinbaum & Klein, 2010, p. 232). 

Stratified bivariate analyses using logistic regression were conducted to investigate for 

any potential effect modification of two or more independent variables on the dependent 

variable prior to multivariate analysis (Field, 2013).  The presence or absence of an effect 

modification was determined using stratified analysis to determine if an effect at one 

level was different compared to other levels, or was in the opposite direction; for 

example, if the observed effect by one variable (such as income or age group) on the 

primary exposure variable (PEM status) resulted in significantly different odds ratios for 

dependent variable outcome (cervical cancer screening uptake) by strata, then effect 

modification was presumed to exist (Corraini, Olsen, Pedersen, Dekkers, & 

Vandenbroucke, 2017; Kleinbaum, Kupper & Morgenstern, 1982). If effect modification 

was detected, further multivariate logistic regression analyses stratifying by PEM status 

would occur. 
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Originally it had been planned that those independent variables whose univariate 

tests were p <0.20 would be entered into a full multivariate model (Hosmer & 

Lemeshow, 2000) and the analysis would proceed using forced entry logistic regression 

to determine the strength of the associations between the primary independent variables 

(PEM status and income status) and the dependent variable (screened or not screened). 

As each of the independent variables (PEM status, neighbourhood income quintile, 

rurality, age group) were statistically significant with the outcome variable, all variables 

were entered into the logistic regression models. Results are reported as adjusted odds 

ratios with corresponding 95% confidence intervals. The alpha level for testing the 

overall model for significance was set at 0.05.  

Assumptions and Limitations of Logistic Regression 

 Logistic regression is useful in identifying the strength and direction of an 

association between two independent variables, in this case PEM status and 

neighbourhood income, after adjusting for the influence of age group and rurality. In 

addition, at the onset of the analysis it was anticipated that logistic regression would 

assist the researcher to identify the best fitting model to describe the relationship between 

cervical cancer screening uptake and the independent variables (Kellar & Kelvin, 2013). 

While logistic regression does not have assumptions pertaining to the distribution of 

independent variables, the researcher considered the following: large sample size; and, 

absence of multicollinearity (Field, 2013; Kleinbaum & Klein, 2010; Pallant, 2013; 

Tabachnick & Fidell, 2013). 
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Large sample size. An assumption of any large sample size is statistical 

significance of the independent variables resulting in all of the independent variables 

going into the final logistic regression model (Khalilzadeh & Tasci, 2017; Lin, Lucas, & 

Shmueli, 2013; Sullivan & Feinn, 2012). This study has a very large sample size with 

490,574 valid cases and four independent variables of interest (PEM status, income, age 

group, rurality). The advantage with a large sample size is that it can be assumed the beta 

(b) results collected were from a normally distributed sample and, therefore, 

generalizable to a wider population demonstrating a practical significance (Field, 2013; 

Pallant, 2013). In addition, large sample sizes (over 300) can offer an observation of rare 

associations or rare events that cannot be seen in smaller samples (Khalilzadeh & Tasci, 

2017; Lin, Lucas & Shmueli, 2013). Studies with a small or moderate sample size with 

many independent variables are at risk of having problems with the analysis and inability 

to converge (Pallant, 2013; Tabachnick & Fidell, 2013). As the sample size grows closer 

to the actual population size, the power of the test also increases which can reveal small, 

impractical effects (Khalilzadeh & Tasci, 2017).   

Absence of multicollinearity.  Ideally, the independent variables are related to 

the dependent variable but not strongly related to the other independent variables 

(Pallant, 2013). Bivariate non-parametric correlations between all independent variables 

were reviewed to assess multicollinearity (rs = .9 or above); all correlations were less than 

.14, indicating no collinearity (Fields, 2013; Pallant, 2013). 
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Ethical Considerations and Approvals 

A Letter of Support dated March 4, 2016 was provided by Dr. Nicole Mittmann, 

Chief Research Officer, CCO, in support of the research study that included cervical 

cancer screening, breast cancer screening and colon cancer screening (Appendix H).  The 

researcher obtained approval from Queen’s University Health Sciences & Affiliated 

Teaching Hospitals Research Ethics Board (HSREB) on April 1, 2016 based on the 

original research proposal dated March 13, 2016 that reflected the three cancer screenings 

(Appendix I). On July 20, 2016, the researcher obtained approval from Data Disclosure 

Subcommittee at CCO to access CCO record-level administrative data related to the 

revised scope of the project (cervical cancer screening only) (Appendix J). An 

amendment was approved by Queen’s University HSREB on August 25, 2016 prior to 

the commencement of the research study reflecting the more narrow focus of cervical 

cancer screening only (Appendix K).   

Ethical considerations were adhered to by the researcher including ensuring 

personal health information were held in confidence in accordance with the Research 

Data Disclosure Agreement. In order to ensure the data was secure, the researcher 

complied with all security protocols set by CCO including keeping all data in a secure 

location and not accessible by any individuals not approved in this research process. Data 

was password protected on a stand-alone encrypted computer.
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Chapter 4 

Results  

This chapter describes the demographic and PEM status characteristics, bivariate 

relationships between independent variables, descriptive bivariate results by cervical 

screening status, bivariate logistic regression results, stratified univariate logistic 

regression results, and stratified multivariate logistic regression results.  

Demographic and PEM Status Characteristics  

A total of 490,574 women living in the CELHIN were eligible for PAP screening 

during the period of January 1, 2012 to June 30, 2015 inclusive and met the eligibility 

criteria for this study (Table 5).  Thirty-seven percent of eligible women did not have 

cervical cancer PAP screening during the period of January 1, 2012 and June 30, 2015 in 

the CELHIN. 

Age group. The cohort included women age 21 to 69 inclusive in keeping with 

CCO cervical cancer screening guidelines (CCO, 2016).  The greatest proportion of 

women were between ages 40-49 (22.7%) with a mean age of 43.9 years and standard 

deviation of 13.5. Women between the ages 60-69 years made up the smallest proportion 

of the cohort (15.5%) (Table 5).  

Rurality.  Only 10.9% of women resided in rural areas. The majority of women 

(94.4%; 462,915) resided within the CELHIN. A very small portion of women (0.2%; 

1,170) resided outside of the CELHIN and 5.4% of women (26,489) resided in a 

geographical location with a FSA that included the CELHIN and another bordering Local 
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Health Integration Network (LHIN). Recall that the FSA and rurality were captured as at 

the midpoint of the study being October, 2013 and not at the time of the PAP screening. 

 
Table 5 
 Characteristics of Female Cohort in CELHIN Eligible for Cervical Screening, 2012-
2015 (n=490,574)                                  
           
Characteristic     Sample              Percentage    
 
PAP Screening 
 Yes     309,059  63.0 
 No     181,515  37.0 
             
Age Groups 
 21-29       94,653  19.3 
 30-39     101,781   20.7 
 40-49     111,178   22.7 
 50-59     106,853   21.8 
 60-69       76,109   15.5    
             
Neighbourhood Income 
 Quintile 1 (lowest)   119,832  24.4 
 Quintile 2    118,600  24.2 
 Quintile 3      97,895  20.0 
 Quintile 4      86,496  17.6 
 Quintile 5 (highest)     67,555  13.8 
 Missing           196               0.0   
             
Forward Sortation Area (FSA)  
 Rural       53,460  10.9 
 Urban     437,114  89.1   
            
Payment Model (PEM) 

Family Health Group   163,713  33.4 
Family Health Organization  232,055  47.3 
Comprehensive Care Model    17,965    3.7 
Family Health Network      1,185    0.2 
Community Sponsored Agreement     1,255    0.3 
Other            591    0.1 
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Total PEM Status 
Enrolled in PEM    382,848  78.0 
Non-enrolled*      107,726  22.0 

             
*Includes never enrolled, previously enrolled, and unknown; note non-enrolled women may be receiving 
services from non-PEM models of care, i.e., CHCs, NPLCs, FFS 
 

Neighbourhood income quintile. A trend was observed within the income 

quintiles; as income levels rose, the proportion of women within each income quintile 

dropped.  

PEM status. The majority of women (n=382,848) were enrolled in a PEM (78%). 

The two most common PEMs observed in this study were FHOs with 47.3% of enrolled 

women (n=232,055) and FHGs with 33.4% of enrolled women (n=163,713) (Table 5).   

Bivariate Relationships between Independent Variables  

A series of  bivariate analyses between the independent variables were undertaken 

to understand the sample population in more detail (see Appendices L and M). In 

addition two graphs are provided as visual representations of the sample characteristics 

(Figures L1 and L2, Appendix L).  

Descriptive Bivariate Results by Cervical Screening  

 The overall proportion of women who did not receive cervical PAP screening was 

37%. The results of cross-tabulations examining PAP screening (outcome variable) by 

age group, rurality, neighbourhood income quintile levels, and PEM status are found in 

Table 6.  Women between 60 and 69 years were proportionately most likely not to be 

screened (47%) based on cross-tabulation (Figure 4). Furthermore, women living in an 

urban setting were slightly less likely to be screened (62.6%) compared to women living 

in a rural setting (66.2%) (Table 6).  The PAP non-screening rates by FSA that meet or 
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are lower than the CELHIN average (37%) are listed in Appendix N; those FSA regions 

with better cervical cancer screening rates than the average CELHIN are found in 

Appendix O. Screen-eligible women in the CELHIN sub-regions of Scarborough North 

and Scarborough South had non-screening rates of 42.8% and 41.2%, respectively 

(Appendix P).  

Table 6     
Distribution of Cervical PAP Screening Status by Age Group, Rurality, Neighbourhood 
Income Quintile, and PEM Status (n= 490,574) 
Variable Screened  Not Screened Total 
  n= 309,059 (%) n= 181,515 (%) n= 490,574 
Age Group      
   21-29 56,691 (59.9)  37,962 (40.1)  94,653 
   30-39 68,598 (67.4)  33,183 (32.6)  101,781 
   40-49 74,335 (66.9)  36,843 (33.1)  111,178 
   50-59 69,161 (64.7)  37,692 (35.3)  106,853 
   60-69 40,274 (52.9)   35,835 (47.1)   76,109 
 
Rurality       
   Urban 273,682 (62.6)  163,432 (37.4)  437,114 
   Rural 35,377 (66.2)  18,083 (33.8)  53,460 
      
Income Quintile      
   1 (lowest)  69,034 (57.6)  50,798 (42.4)  119,832 
   2 72,308 (61.0)  46,292 (39.0)  118,600 
   3 62,626 (64.0)  35,269 (36.0)  97,895 
   4 58,304 (67.4)  28,192 (32.6)  86,496 
   5 (highest) 46,691 (69.1)  20,864 (30.9)  67,555 
   Missing Cases 96  100  196 
      
PEM Status      
   Non-enrolled 29,972 (27.8)  77,754 (72.2)  107,726 
   Enrolled 279,087 (72.9)  103,761 (27.1)  382,848 
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Figure 4.  Age Group by Cervical PAP Screening 

 

 

Bivariate Logistic Regression Results 

 Bivariate logistic regression was undertaken for each independent variable on the 

outcome variable, screening. The following describes the bivariate logistic regression 

analysis of PAP screening by PEM status, neighbourhood income quintile, age group and 

rurality (Table 7). All analyses were statistically significant with corresponding narrow 

confidence intervals, reflecting the large sample size of the cohort.  

PEM status at time of Cervical PAP screening.  A strong association was found 

between non-PEM enrolled women and not being screened  (OR=6.98 95% CI, 6.87-

7.08, reference=enrolled) compared to women enrolled in a PEM. 
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Neighbourhood income quintile and cervical PAP screening. Women in the 

lowest three neighbourhood income quintile (income quintiles 1, 2 and 3) were more 

likely not to be screened compared to women in the highest quintile (income quintile 5): 

OR=1.65 95% CI 1.61-1.68; OR=1.43 95% CI 1.40-1.46; and, OR=1.26 95% CI 1.23-

1.29, respectively. As the income quintile decreased, women had a higher likelihood  

of not being screened, demonstrating a dose-response relationship.  

Age group and cervical PAP screening. The likelihood of not being screened 

was less than 1.00 for all age groups, with the exception of the oldest women (ages 60-

69, OR=1.33, 95% CI, 1.30-1.36, reference=youngest group ages 21-29). Women 

between ages 30 and 39 had the lowest odds of not being screened (OR=0.72, 95% CI, 

0.71 - 0.74, reference= youngest group ages 21-29). 

Rurality and cervical PAP screening. Women living in urban settings were 

more likely not to be screened compared to women living in a rural setting  (OR =1.17, 

95% CI, 1.15-1.19, reference=rural). 
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Table 7  
Bivariate Logistic Regression Analysis of Odds of Not Receiving Cervical PAP 
Screening by PEM Status, Neighbourhood Income Quintile, Age Group and  
Rurality 

Variable      Total (n)   
Percent 

Not   
 

Unadjusted OR 
  490,574 Screened (95% CI) 
PEM Status       
   Non-enrolled  107,726    78.0    6.98   (6.87-7.08)  
   Enrolled  382,848    22.0    1.00    
       
Income Quintile       
   1 - Lowest  119,832    42.4    1.65   (1.61 - 1.68)  
   2  118,600    39.0    1.43   (1.40 - 1.46)  
   3  97,895    36.0    1.26   (1.23 - 1.29)  
   4  86,496    32.6    1.08   (1.06 - 1.11)  
   5 - Highest  67,555    30.9    1.00     
   Missing Cases  196       
 
Age Group       
   21-29  94,653    40.1    1.00     
   30-39  101,781    32.6    0.72   (0.71 - 0.74)  
   40-49  111,178    33.1    0.74   (0.73 - 0.75)  
   50-59  106,853    35.3    0.81   (0.80 - 0.83)  
   60-69  76,109   47.1    1.33   (1.30 - 1.36)  
 
Rurality       
  Rural  53,460    33.8    1.00     
  Urban  437,114     37.4    1.17   (1.15 - 1.19)  

 

Stratified Univariate Logistic Regression Results 

 Stratified univariate logistic regression analyses were conducted to investigate for 

any potential effect modification of covariates on the relationship between PEM status 

and the dependent variable (screened or not screened). Possible effect modification 

between PEM status and the neighbourhood income quintile was detected (Table 8);  this 
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assessment was based on variability between strata and non-overlapping confidence 

intervals that affected PAP cancer screening uptake within the CELHIN (non-enrolled 

OR=1.18, 95% CI 1.12-1.24, reference=highest income quintile, 5; enrolled OR=1.48, 

95% CI 1.45-1.52, reference=highest income quintile, 5). The confidence intervals for 

enrolled and non-enrolled PEM status overlapped within income quintiles 2, 3 and 4.  

Stratified univariate logistic regression analyses were also conducted to 

investigate for any potential effect modification between the other two independent 

variables (age group and rurality) and PEM status. No variability across strata was found 

between rurality and PEM status (data not shown).  However, there was an observed 

potential effect modification between age groups and PEM status (Table 9); of particular 

note, the crude bivariate odds ratios for age groups (Table 7) are all intermediate 

compared to the stratified analysis results, and there are no overlapping confidence 

intervals. Non-PEM enrolled women compared to enrolled women have higher likelihood  

of not being screened in all age categories, with a notable marked increased odds for 

women between 60 to 69 years of age (OR=1.86, 95% CI 1.77-1.95).  
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Table 8        
Stratified Analysis of the Effect of Income on Cervical PAP Screening by PEM Status (n=490,378)* 

PEM –Non-enrolled (1) PEM - Enrolled (2) 

Income Total (n) (%) Not Unadjusted OR Income Total (n) (%) Not Unadjusted OR 
Level 107,675 Screened (95% CI) Level 382,703 Screened (95% CI) 

   1 -Lowest 32,733 72.9 1.18 (1.12-1.24)    1 -Lowest   87,099 30.9 1.48 (1.45-1.52) 
   2 27,798 73.7 1.23 (1.17-1.29)    2 90,802 28.4 1.31 (1.28-1.35) 
   3 20,344 72.1 1.13 (1.08-1.19)    3 77,551 26.6 1.20 (1.17-1.23) 
   4 15,598 70.0 1.02 (0.97-1.08)    4 70,898 24.4 1.07 (1.04-1.09) 
   5 - Highest 11,202 69.5 1.00    5 - Highest 56,353 23.2 1.00 

 *Missing = 196 
 

Table 9        
Stratified Analysis of the Effect of Age Group on Cervical PAP Screening by PEM Status (n=490,574) 

PEM –Non-enrolled (1) PEM - Enrolled (2) 
Age Total (n) (%) Not Unadjusted OR Age Total (n) (%) Not Unadjusted OR 

Group 107,726 Screened (95% CI) Group 382,848 Screened (95% CI) 
   21-29 23,735 70.5 1.00    21-29   70,918 29.9 1.00 
   30-39 22,721 68.5 0.91 (0.88-0.95)    30-39 79,060 22.3 0.67 (0.66-0.69) 
   40-49 23,158 70.4 0.99 (0.96-1.03)    40-49 88,020 23.3 0.71 (0.70-0.73) 
   50-59 21,072 72.4 1.10 (1.05-1.14)    50-59 85,781 26.2 0.83 (0.81-0.85) 
   60-69 17,040 81.6 1.86 (1.77-1.95)    60-69 59,069 37.1 1.38 (1.35-1.41) 
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Stratified Multivariate Logistic Regression Results 

 A multivariate logistic regression was performed initially to assess the 

independent effects of neighbourhood income quintile, PEM status, rurality and age 

group on PAP screening without considering the possibility of effect modification.  Each 

of the independent variables (PEM status, neighbourhood income quintile, rurality, age 

group) were statistically significant χ2 (4, n = 490,574) = 78,880.53, p < .001) and 

therefore, all were entered into the logistic regression model (Table 10, last column, 

“non-enrolled and enrolled”).  

PEM status and cervical PAP screening.  Women not enrolled to a PEM had an 

adjusted odds of not being screened of 6.95 (95% CI 6.84 – 7.06) compared to women 

enrolled in a PEM. Comparing this odds ratio to the univariate logistic regression analysis 

odds ratio, there was a minimal difference in the odds from 6.98 to 6.95. As the main 

exposure variable, non-PEM enrolment status showed a clear independent association    

with not being screened, while controlling for neighbourhood income quintile, age group 

and rurality.  A decision was made not to assess a full logistic regression model for effect 

modification, but rather to run two multivariate analyses to compare non-enrolled and 

enrolled women to delineate group differences (Table 10).  The remainder of the 

multivariate findings are reported separately, as odds ratio estimates for non-enrolled and 

for enrolled women. 

Age group and cervical PAP screening. The oldest group of non-enrolled 

women (age 60-69) had an adjusted odds of not being screened of 1.87 (95% CI 1.78 – 

1.96, reference group = youngest group, age 21-29), whereas the oldest group of enrolled 
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women (age 60-69) had a lower odds of not being screened of 1.41 (95% CI 1.38 – 1.44, 

reference group=youngest group, age 21-29). Therefore, older women ages 60 to 69 years 

who are not enrolled in a PEM have the greatest likelihood of not having cervical cancer 

screening after controlling for neighbourhood income quintile and rurality.  

Income and cervical PAP screening.  Enrolled women in the lowest income 

quintile had an adjusted odds of not being screened of 1.49 (95% CI 1.46 – 1.53, 

reference group = highest income quintile, 5). By contrast, in the lowest two income 

quintiles (income quintiles 1 and 2), non-enrolled women had an adjusted odds of not 

being screened of 1.20 (95% CI 1.14 – 1.25, reference group = highest income quintile, 

5) and 1.24 (95% CI 1.18 – 1.30, reference group = highest income quintile, 5), 

respectively.  

Rurality and cervical cancer screening.  For urban dwelling women who were 

enrolled in a PEM, there was a small association of not being screened (OR=1.10 (95% 

CI 1.07-1.12) compared to their non-enrolled urban counterparts (OR = 1.06, 95% CI 

1.01-1.11).  The difference in screening between the urban enrolled and non-enrolled 

women is negligible. 
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Table 10 
Multivariate Logistic Regression Analysis of Non-enrolled Women (n= 107,675), Enrolled Women ( n=382,703) and Non-enrolled & Enrolled 
Women (n=490,378) Not Receiving Cervical PAP Screening by Neighbourhood Income Quintile, Age Group and Rurality 

 

Non-enrolled  
(n=107,675) 

Enrolled  
(n=382,703) 

Non-enrolled & Enrolled 
(N=490,378) 

Variable B S.E. Wald 
Adjusted OR 

(95% CI) B S.E. Wald 
Adjusted OR 

(95% CI) 
 

B 
 

S.E. 
 

Wald 
Adjusted OR 

(95% CI) 
PEM Status 	 	 	 n/a    n/a   1.94    .01     61,771.61 6.95 (6.84 – 7.06)	
Income Quintile             

   1 - Lowest 0.18 .02 53.96 1.20 (1.14 - 1.25) 0.40 .01 1,025.54 1.49 (1.46 - 1.53) 0.35 .01 1,006.83 1.42 (1.39 - 1.45) 

   2 0.21 .03 72.71 1.24 (1.18 - 1.30) 0.28 .01 488.01 1.32 (1.29 - 1.35) 0.27 .01 573.72 1.31 (1.28 - 1.33) 

   3 0.13 .03 23.80 1.14 (1.08 - 1.19) 0.18 .01 201.90 1.20 (1.17 - 1.23) 0.18 .01 230.00 1.19 (1.16 - 1.22) 

   4 0.03 .03 1.05 1.03 (0.98 - 1.08) 0.07 .01 30.47 1.08 (1.05 - 1.11) 0.07 .01 30.30 1.07 (1.04 - 1.09) 

   5 - Highest    1.00    1.00    1.00 

Age Group             

21-29    1.00    1.00    1.00 

30-39 -0.10 .02 23.84 0.91 (0.87 - 0.94) -0.40 .01 1,133.73 0.67 (0.66 - 0.69) -0.33 .01 1,000.88 0.72 (0.71 - 0.74) 

40-49 -0.01 .02 0.25 0.99 (0.95 -1.03) -0.33 .01 820.44 0.72 (0.70 – 0.74) -0.25 .01 634.31 0.78 (0.76 - 0.79) 

50-59 0.10 .02 20.53 1.10 (1.06 - 1.15) -0.17 .01 225.93 0.84 (0.83 – 0.86) -0.11 .01 115.66 0.90 (0.88 - 0.92) 

60-69 0.63 .02 657.80 1.87 (1.78 - 1.96) 0.34 .01 838.10 1.41 (1.38 - 1.44) 0.41 .01 1,449.97 1.50 (1.47 - 1.54) 
Rurality             

  Urban 0.06 .02 5.70 1.06 (1.01 - 1.11) 0.09 .01 58.74 1.10 (1.07 - 1.12) 0.09 .01 63.35 1.09 (1.07 - 1.11) 

  Rural    1.00    1.00    1.00 
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Chapter 5 

 
Discussion 

 
The dramatic decline since the 1980s in cervical cancer rates is almost entirely 

attributed to PAP screening (CCO, 2017a; Lofters, Vahabi, Fardad, & Raza, 2017b). In 

2000, CCO and the Government of Ontario launched the publicly-funded, population-

based screening program. At the inception of this thesis work, the reported Ontario 

cervical cancer screening rate was 64% for the years 2010-2012; however, in the past 

year, the reported rate for 2013-2015 dropped to 61% (CCO, 2017a), well below the 

Ontario screening target of 85% or higher (CQCO, 2018e) and the national screening 

target of 80% or higher (CPAC, 2016b). With cervical cancer representing 1.5% of all 

new female cancers in 2017, the estimated incidence in Ontario for 2017 was 710 new 

cervical cancer cases, with 150 projected deaths (Canadian Cancer Society, 2017). It is 

well understood women living in lower SES neighbourhoods have the lowest PAP 

screening rates and the highest burden of cervical cancer (CCO, 2014). Furthermore, 

older women have the greatest risk of high-grade invasive cervical cancer when not 

accessing testing or follow-up treatment (Benard, et al., 2015; CCO, 2017b; Pefoyo, 

Wang, Gao, & Kupets, 2017). Yet, research that assesses the effect of PEM status and 

income levels simultaneously on PAP screening uptake is limited. This study was novel 

in its examination of these relationships in one Ontario LHIN.  

The purpose of this study was to explore the independent effects of income levels 

and PEM status on the uptake of PAP cancer screening by eligible women residing in the 

CELHIN, and to compare the factors associated with non-screening among women with 
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enrolled versus non-enrolled PEM status. A conceptual model (Figure 2) was developed 

that sought to explain a possible relationship between income levels and PEM status that 

might affect PAP screening uptake. The chapter begins with a discussion of the findings 

with respect to the research questions and existing literature, followed by the study 

limitations and strengths, and concludes with implications for nursing practice, policy 

and research. 

Overview of the Research Findings 

 Based on the literature, it was proposed that a relationship would exist between 

income status and PEM status that affects cervical cancer screening rates of eligible 

women within the CELHIN. Initially, it was hypothesized that cervical cancer screening 

uptake would be lower for those women living in lower income neighbourhoods who 

were not linked with a PEM.  While both enrolled and non-enrolled women living in 

lower income neighbourhoods were less likely to be screened, the higher association 

among enrolled women was not expected.  To recap, the findings of each research 

question are presented below. 

Research Question 1. What are the independent effects of neighbourhood income  

and PEM status on cervical cancer screening among women in the CELHIN?  

Neighbourhood income analysis did show that CELHIN women living in the lowest 

income quintile had an adjusted increased odds (OR=1.42) of not being screened 

compared to those in the highest income quintile. Despite the expectation that 

neighbourhood income would have been a stronger factor in screening uptake, income 

status remains a significant barrier to cervical cancer screening. However, a strong, 
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nearly seven-fold association was found between the exposure of being non-enrolled in a 

PEM and not being screened (adjusted OR=6.95).  

Research Question 2. What are the factors associated with cervical screening 

uptake among women enrolled or not enrolled in a PEM in the CELHIN? From the 

stratified multivariate logistic analysis, it became clear that PEM enrolment was not 

protective for women living in the lowest neighbourhood income, and that the strongest 

association for not being screened was for non-enrolled older women (ages 60-69 years; 

adjusted OR: 1.87).  In the following sections, explanations for the findings of each 

variable examined in the stratified logistic regression models are explored in more depth, 

beginning with the least significant findings. 

Geographical location. Women living in an urban setting were 6-10% less likely 

to be screened compared to rural-living women, depending on the PEM status. Therefore, 

urban living is weakly associated with not being screened for cervical cancer. It is 

important to point out that rural residence within the CELHIN does not have the same 

geographical barriers compared to remote areas of Ontario which observe greater 

distances to primary health care access.  

From limited descriptive findings, it was found that slightly higher proportions of 

women in Scarborough North and Scarborough South were not screened compared to the 

study average. Within the CELHIN, Scarborough has the highest percentage of low 

income, visible minorities and immigrant populations (CELHIN, 2017a). Accordingly, 

the results of this study are in keeping with the literature that reports sub-groups of 

women less likely to engage in cancer screening include those individuals living in low 
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income environments, and in areas with higher proportions of immigrants and ethnic 

diversity compared to the average Canadian population (Elit et al., 2012; Lofters et al., 

2010; Spayne et al., 2015).  

Neighbourhood income quintile. Due to limitations of administrative data, other 

geographical factors were not examined, however, research has shown there are sub-

groups of eligible individuals in Ontario who are consistently under or never screened. 

One such group includes those individuals living in low income environments (Borkhoff 

et al., 2013; Cobigo et al., 2013; Elit et al., 2012; Gesink et al., 2014; Katz & Hofer, 

1994; Lofters et al., 2010; Singh et al., 2004; Spayne et al., 2015; Sun et al., 2009).  

The findings in this study are consistent with other investigations within Canada 

(Elit et al., 2012; Kerner et al., 2015; Lofters et al., 2010) and abroad (Akinyemiju et al., 

2016; Benard et al., 2015; Clark et al., 2014) that have demonstrated women living in 

lower SES environments have lower cervical cancer screening rates. Women living in 

poverty experience health inequities, including barriers to accessing primary health care 

and cancer screening (Government of Canada, 2018b; Public Health Agency of Canada, 

2018; WHO, 2018).  Elit et al. (2012) observed Ontario women residing in the lowest 

neighbourhood income quintile were 44% less likely to have cervical cancer screening 

(OR 0.56, 95% CI, 0.55-0.56). Kerner et al. (2015) reported women with the fewest 

resources, most geographically isolated and least culturally integrated into Canadian 

society remain yet to be reached for routine cervical screening.  

The results of this study are in keeping with those of an Ontario study of 

disparities in receipt of screening tests for cancer, diabetes and high cholesterol (Borkhoff 
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et al., 2013). Using administrative data and prevalence ratios, frequency of cancer 

screening, diabetes and high cholesterol were calculated. The researchers reported 52% 

of eligible women living in low-income and high immigration neighbourhoods had at 

least one cervical screening (RR 0.80, CI 0.78-0.81). These findings are similar to the 

current study’s identification of low cervical screening in CELHIN sub-regions  

Scarborough North and Scarborough South. The researchers concluded that organized 

population-based cancer screening programs were insufficient to eliminate disparities in 

screening for individuals of lower SES or recent immigrants (Borkhoff et al., 2013).  

It is reasonable to consider there is a gap in how much the health care provider 

knows of SDOH affecting individual patients. According to Pinto et al. (2016), few 

health service organizations routinely collect data on sociodemographic information that 

can be linked with the health records of patients. The researchers point out that, as part of 

a joint initiative, the Department of Family and Community Medicine at St. Michael’s 

Hospital, Toronto, the Centre for Addiction and Mental Health (CAMH), Mount Sinai 

Hospital and Toronto Public Health, identified a need to collect sociodemographic data 

from their patient population for the purpose of identifying and understanding SDOH in 

order to reduce health inequities. While the researchers found participants were willing to 

answer questions about sensitive subjects such as sexual orientation or religion, the 

highest rate of non-disclosure (10%) was related to questions about financial status. In a 

similar Ontario study conducted in a large FHT, patients (n=5,766) eligible for at least 

one of the three cancer screening tests (breast, cervical, colon) had answered at least one 

question on a SES survey to be included in the study (Lofters et al., 2017a). The self-
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reported socio-demographic data from the survey was linked with the patient’s electronic 

medical records and cancer screening records. The researchers reported they created an 

individual-level income variable (low-income cut-off) that defined a poverty threshold 

with household size taken into consideration. The SES characteristics of patients overdue 

for cancer screening were compared to those who were up-to-date for screening for each 

of the three cancer screening types using chi-square tests. It was observed neighbourhood 

income may under-estimate income-related disparities in cancer screening as individual-

level income was the most challenging variable to collect. The researchers advised future 

work should focus on the income disparity in cancer screening and, at the same time, 

explore how best to collect measures of poverty. 

Age groups.  Proportionately, women aged 40 to 49 years formed the largest age 

group in the cohort with the smallest proportion of women between ages 60 and 69. 

Among non-enrolled women, the odds of not being screened is observed to be higher 

compared to enrolled women at all age levels, with the highest odds found among the 

non-PEM enrolled women aged 60 to 69 years.  

Two Ontario studies investigated cancer screening behaviors of older women 

(Lofters et al., 2010; Tavasoli, Kane, Chiarelli & Kupets, 2018). Lofters et al. (2010) 

studied cervical cancer screening uptake of eligible women age 25-69 (n = 2,273,995) 

residing in Ontario’s metropolitan areas. This population-based retrospective cohort study  

found that older immigrant women (age 50-69) living in lower SES neighbourhoods had 

a cervical cancer screening rate of 31% compared to the 70.5% rate of younger, non-

immigrant women living in higher SES neighbourhoods (Lofters et al., 2010).  A recent 
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cross-sectional study considered women’s behaviors towards mammograms and cervical 

cancer PAP screening uptake of eligible women (n = 1,173,456) residing in Ontario 

(Tavasoli, Kane, Chiarelli& Kupets, 2018). PEM status and neighbourhood income 

quintiles were considered as possible factors that might influence cancer screening uptake 

(mammogram and PAP). The researchers reported older women, age 67 to 69, were more 

likely to be overdue for PAP screening and up-to-date with breast screening compared to 

younger women age 52 to 54. The current study findings, which revealed that older 

women are less likely to engage in cervical cancer screening uptake (52%), are in 

accordance with these recent provincial studies. 

 PEM status. All individuals in Ontario are entitled to equal access to primary 

health care services including cancer screening as a matter of equity. Health inequity has 

been defined as “differences in health which are unnecessary and avoidable, but in 

addition, are considered unfair and unjust” (Whitehead, 1992, p. 433). Ontarians have 

access to primary health care professionals, programs and services depending on the 

model of care chosen by their doctor or nurse practitioner (Glazier, 2016). To be clear, 

only doctors are part of the PEM process but nurse practitioners are employed within 

PEMs. Having said this, all Ontarians have access to cervical cancer screening regardless 

of the type of primary health care model.  

The majority of women in this study were enrolled in a PEM and the vast 

majority of enrolled women were screened. It is noted Scarborough has lower PEM 

enrolments and cervical screening uptake in the CELHIN. Rural-living women were 

enrolled in a PEM at a slightly higher rate compared to urban-living women. Women not 
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enrolled to a PEM had a nearly seven-fold odds of not being screened compared to 

women enrolled in a PEM. These findings are in keeping with research findings in 

Ontario that suggest that not being part of a PEM is associated with lower cancer 

screening rates (Jaakkimainen et al., 2011; Lofters et al., 2011; Vahabi et al., 2015).   

PEM status and pay-for-service incentives. According to Jaakkimainen et al. 

(2011), improvements in preventative screening in Ontario, including cervical cancer 

screening, were noted when patients moved to a PEM and may be attributed to physician 

incentives which were introduced in 2006/2007. Lofters et al. (2011) reported that among 

immigrant women in Ontario, not being part of a PEM negatively affected cervical cancer 

screening uptake, as well as not being in the 35-49 year age group, residing in the lowest-

income neighbourhoods, and lack of access to a female healthcare provider. Vahabi et al. 

(2015) reported incentive payments offered within PEMs as a contributing factor to 

increased cancer screening uptake in Ontario. 

Alternatively, Kiran et al. (2014) using longitudinal data from 1999 to 2009 

determined there was no significant increase in cervical screening rates one year after 

incentives were introduced and found incentives had a limited impact on cervical cancer 

screening rates three years after incentives were introduced in Ontario. A similar review 

of administrative data for all Ontarians between 1998 to 2008, with a focus on primary 

care services provided by the four dominant PEMs (FHNs, FHGs, CCMs, and FHOs), 

found financial incentives led to modest improvement in PAP screening uptake (Li, 

Hurley, Decicca, & Buckley, 2014). Their findings are consistent with existing research 

that incentives generate mixed and mostly modest physician responses (Li et al., 2014). 
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The researchers hypothesized the reason incentives do not generate larger uptake in 

Ontario is due to both supply and demand barriers. According to Li et al. (2014) services 

such as cervical cancer screening remains below targets for the following reasons: (1) 

patients are not requesting the service or they decline offered services; and, (2) incentives 

are too small to motivate a change in physician behaviour. It should be noted that a recent 

study in Ontario reported participation in cancer screening decreased slightly as the 

primary care physician patient caseload increased due to time constraints and competing 

demands (Dahrouge et al., 2016). 

PEM status and risk-selection of patients. The Ontario PEM enrolment 

document delineates a patient’s commitment to being enrolled and the circumstances 

when a patient can be released from PEM enrolment, including failing to comply with the 

agreed-upon obligations.  There has been concern that vulnerable women, who may not 

be able to comply with PEM obligations, may not receive adequate preventive screening.  

This study observed that enrolled women in the lowest neighbourhood income quintile 

had a greater likelihood of not being screened compared to enrolled women in higher 

SES environments; this finding is not consistent with previously reported results that 

observed no evidence of reduction in care to poorer patients (Kantarevic & Kralj, 2014; 

Rudoler, Laporte, Barnsley, Glazier & Deber, 2015). 

Study Limitations and Strengths 

This study has several limitations to consider when interpreting the results. The 

sample of women is specific to the CELHIN, reducing generalizability to women beyond 

this jurisdiction. However, given the CELHIN’s rich diversity and mix of urban and rural 
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landscapes, limited generalizations beyond the CELHIN are reasonable. As this study 

was a descriptive, comparative study using existing record level administrative data, it is 

not possible to draw conclusions related to the existence of causal inferences (Polit & 

Beck, 2012).  

The four variables in the study represented concepts related to the SDOH 

structural determinants to health inequities (income and geographical location) and the 

intermediary determinants of health (PEM status and age) (Figure 2). Since the available 

data was from a large administrative dataset, examination of socioeconomic position 

(social class, ethnicity), material circumstances (housing, transportation, employment), 

behaviours and biological factors and psychological factors (mental health, patient 

perceptions and beliefs) were not possible, prohibiting the full consideration of factors 

that may affect cervical cancer screening uptake as contemplated by the conceptual 

model (Figure 2). 

Furthermore, it is recognized other factors not gathered in this research study may 

influence cervical cancer screening such as provider recommendations, culturally-

sensitive care, financial incentives, family history of cervical cancer, transgender 

identification, education, immigration status, ethnicity, attitudes and beliefs toward 

cervical PAP screening and access barriers (transportation, childcare, out-of-pocket 

costs). For women not screened, it is unknown whether screening was offered and 

declined or if non-screening was related to inaccessible services. This study did not 

consider cervical cancer screening uptake for eligible women with intellectual and 

developmental disabilities (IDD). Cobigo and colleagues  (2013) conducted a population-
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based Ontario study examining observed differences between women with and without 

IDD controlling for age, SES, rurality and healthcare utilization. Included in this study 

were all eligible Ontario women age 20-69 (April 1, 2009 to March 31, 2010). Women 

with IDD were nearly twice as likely not to receive cervical cancer screening compared 

to women without IDD (34% vs 66.8%). Furthermore, women with IDD had an adjusted 

odds of 0.21 (79%) more likely not to be screened compared to women without IDD.  

Although the use of neighbourhood income quintile is less accurate than 

individual-level income data, neighbourhood income quintile is a commonly used 

measure in administrative database research. The study did not consider what possible 

protective aspects exist in rural locations within the CELHIN that makes rural living 

slightly more protective than urban living for cervical screening uptake. Given that postal 

code designation (FSA) was determined at the mid-point of the study time period, some 

discrepancies may exist in capturing FSAs as women may have moved during the period 

of the study. In addition, as previously reported, full sub-region analyses of the CELHIN 

was not possible, as FSAs overlapped with the exception of two urban regions, 

Scarborough North and Scarborough South. 

Lastly, for those women considered as non-enrolled in a PEM, it was not 

determined if they were accessing primary health care from another model of care (i.e. 

NPLC, CHC, Aboriginal Health Access Centres), a stand-alone FFS physician, or if the 

women were truly not attached to any primary healthcare provider. 

The three major strengths of this study are as follows: 1) accessing all eligible 

individuals within the CELHIN increases ability to generalize to a large population; 2) 
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using administrative databases allows for efficient collection and analysis of large 

amounts of data pertaining to relationships among independent variables (Polit & Beck, 

2012); and, 3) having a retrospective, observational study design involves no direct 

contact with individuals minimizing risk, in contrast to recruited study participants. 

Implications for Nursing Practice, Policy and Research 

 Nursing practice. This research study highlighted the need for nurses and 

primary health care professionals to be mindful of SDOH inequities that may create 

barriers for at-risk women, with aging identified as a significant barrier to cervical cancer 

screening. While this study did not directly measure cancer screening uptake and 

ethnicity, it is reasonable to submit the importance of health care providers understanding 

why older women experience barriers to screening. To be clear, this retrospective, 

administrative database study could not determine possible barriers, including possible 

cultural bias amongst health care providers. However, it is well documented that hard-to-

reach women, which includes aging women, immigrants, and those living in lower SES 

neighbourhoods, have lower cancer screening uptake (Elit et al., 2012; Katz & Hofer, 

1994; Kerner et al., 2015; Kiran et al., 2014; Lofters et al., 2010; Maar et al., 2013; Sun et 

al., 2009). For screening interventions to be successfully implemented, health care 

providers need to ensure strategies designed to engage hard-to-reach populations are 

based on cultural humility, with a full understanding of the health consequences of 

marginalization and health inequity.  

Tervalon and Murray-Garcia (1998) suggested a shift from assuming cultural 

competence, as one cannot master a culture other than one’s own, to a position of 
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humility. By encouraging health care professionals to engage in self-reflection and life-

long learning, it is more likely that a more balanced relationship between clients and 

health care provider will evolve. With a firm understanding of the term cultural humility, 

“individuals and communities will be better equipped to understand and accomplish an 

inclusive environment with mutual benefit and optimal care” (Foronda, Reinholdt, & 

Ousman, 2016, p. 210). In order to reach out to the women of this study who have high 

cervical cancer non-screening rates, particularly in Scarborough which has a high 

minority and immigrant population, health care providers will need to engage this 

population with culturally humility. Resources should be available in local languages 

with an appreciation of religious and ethnic customs of the women who live there. 

 Investigations to identify, quantify and reduce the barriers to cervical screening 

uptake were the subject of two recent studies (Gesink et al., 2016; Williams & Carter, 

2016) and have ramifications for practice. Gesink and colleagues (2016) employed a 

multi-phased mixed methods in four communities in Ontario with low screening rates for 

breast, cervical, and colorectal cancer. Quantitative data was used to generate maps of 

cancer screening rates; focus group interviews with health care providers and under or 

never screened women, together with a self-administered online survey (n=2,783), 

provided information regarding barriers and facilitators to cancer screening. Of note was 

the consistency among facilitators and barriers in all four communities and across the 

three cancers; the researchers hypothesized this finding “…is because the most 

significant barriers and facilitators to cancer screening relate to the universal human 

condition of fear and easing fear through connection and relationship (p.133).”  Nurses 
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and primary healthcare providers can play a significant role in facilitating cancer 

screening by establishing trust and allaying fears especially for at risk older women. The 

basis of a therapeutic nurse-client relationship is based on trust, respect, professional 

intimacy, empathy and power being the five core fundamental components (CNO, 2006). 

 Australian researchers used grounded theory methods to identify from 23 experts 

how the experts discuss social disparities in cervical cancer screening, and what they 

consider to be the best ways to overcome these disparities (Williams & Carter, 2016). 

Most experts were from Australia or New Zealand (n=19), with concepts from these 

interviews tested against interviews from international experts (n=4). Williams and Carter 

reported that while it is assumed by experts that providing access to screening will 

translate to actual participation and, presumably improved outcomes, there was no clear 

evidence of any such outcomes. Similar to Gesink et al. (2016), the researchers concluded 

that while increased access to cervical screening is beneficial as a matter of good health, 

cervical cancer screening is inevitably irrelevant to the most disadvantaged.  Therefore, 

public health programs should include goals to eliminate SDOH inequities in order to 

boost cancer screening rates. Such programming is in keeping with the Health Belief 

Model (HBM) that was developed to understand why some people do not participate in 

public health programming. The HBM was originally developed in the 1950s by 

psychologists working at the United States Public Health Service with influences by Kurt 

Lewin to explain non-participation in public health programming such as cervical cancer 

screening. The model suggests a person’s behaviour is determined by an analysis of a 

cost/benefit analysis of a perceived threat (University of Ottawa, 2018). Accordingly, 
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applying the HBM to this study, cervical cancer may be perceived as a lower threat than 

poverty by women living in areas of lower SES such as Scarborough. The model has 

utility in clinical practice to consider the client’s most salient threats and facilitators to 

action. 

Policy considerations. This research has demonstrated that being enrolled to a 

PEM is protective in terms of accessing cervical screening for women in higher 

neighbourhood income quintiles. According to Glazier, Hutchison and Kopp (2015), 

FHTs serve more high-income people with fewer health care needs as well as fewer 

recent immigrants compared to CHCs.  To recap, while FHTs are not considered a 

funding model or PEM, many FHTs are funded by way of FHOs and FHNs. 

In Ontario, capitation payments vary according to the age and sex 

of the patient but not according to how sick they are. Capitation 

served to over-pay practices with high-income patients and under-

pay those with low-income patients. Health policies in Ontario that 

meant to improve health care inadvertently directed new resources 

to those who are healthier and wealthier, creating a decline in 

health equity (Glazier, 2016, p. 6).  

With the release of the Patients First: Action Plan for Health Care (MOHLTC, 2015c), 

the LHINs have made plans to strengthen patient-centred health care in Ontario at the 

community level (Glazier, 2016). The goal is to address structural issues that created 

inequities including ensuring resources and services are distributed equitably (MOHLTC, 

2015c). Structural policy questions arise. Specifically, why were enrolled women living 
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in lower SES environments less likely to access cervical cancer screening compared to 

non-enrolled women living in lower SES within the CELHIN? Are there better primary 

health care delivery models that would be better suited to meeting needs of impoverished 

women? Future policy interventions within the CELHIN should focus on addressing 

economic barriers for women, removing barriers to cervical PAP screening uptake, and 

improving access to primary health care for women, e.g. alternative delivery models of 

primary health care other than PEMs. In particular, addressing SDOH that act as barriers 

to screening should be a priority, including Scarborough, Ontario.  

Future research. Given the disparity in cervical cancer screening rates identified 

for older women, and those living in poorer neighbourhoods regardless of PEM 

attachment, future research is warranted to consider characteristics of primary care 

delivery models, including incentives and screening uptake. More research is needed to 

determine the effectiveness of incentives, commonly found in PEMs, on cancer screening 

uptake. Additional research is needed to study cancer screening uptake interventions such 

as self-screening across different populations as well as by the type of healthcare 

practitioner delivering the intervention (i.e. physician, nurse practitioner, pharmacist). 

Additional potential research includes the following:  identifying the benefits of patient 

incentives; exploring the impact of cultural bias and lack of cultural humility on 

screening uptake; ascertaining how many women are truly unattached from a primary 

care provider in the CELHIN thereby making it difficult to obtain cervical cancer 

screening; characterising the experience of transgender men with a cervix accessing 

cervical cancer screening; and, considering how age, SES status, PEM status and rurality  
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affects colon cancer and breast cancer screening uptake in the CELHIN. Future research 

should focus on finding solutions to gaps in cancer screening to meet the one clear health 

promise: delivering better coordinated integrated health care in the community with 

improved patient health care experiences and outcomes by simply putting patients first 

(MOHLTC, 2015c). 

Conclusion 

 The findings from this large, population-based research study indicate that older 

women not enrolled in a PEM are at a significant disadvantage to receiving cervical 

cancer screening in the CELHIN. This study also confirmed results of previous studies 

that older women (ages 60 to 69) had the greatest odds of not being screened. In addition, 

PEM enrolled and non-enrolled women who live in lower income neighbourhoods are at 

risk for not being screened. Given that older women have the greatest risk of high-grade 

invasive cervical cancer and PEM status is not protective for women living in lower SES, 

the priority for the CELHIN needs to be on addressing barriers to cervical cancer 

screening uptake, regardless of PEM status, for marginalized at-risk women including 

older women, and women living in lower SES environments. 



81 

 

References 
 

Akinyemiju, T. F., Ogunsina, K., Sakhuja, S., Ogbhodo, V., & Braithwaite, D. (2016).  

Life-course socioeconomic status and breast and cervical cancer screening: 

analysis of the WHO’s study on global ageing and adult health (SAGE). BMJ 

Open, 6. E012753. doi:10.1136/bmjopen-2016-012753 

Asano, T. (2005). A physician-patient interaction and colorectal cancer screening in  

 Ontario. Unpublished Doctoral dissertation. Toronto: University of Toronto. 

Barker, P. (2007).  Local Health Integration Networks: The Arrival of Regional Health  

 Authorities in Ontario (Paper prepared for presentation at the Annual Meeting of  

the Canadian Political Science Association, University of Saskatchewan, 

Saskatoon, Saskatchewan, May 2007). Retrieved from  

http://www.cpsa-acsp.ca/papers-2007/Barker.pdf  

Baron, R., Rimer, B., Breslow, R., Coates, R., Kerner, J., Melillo, S.,… the Task 

Force on Community Preventative Services (2008a). Client-directed interventions 

to increase community demand for breast, cervical, and colorectal cancer 

screening: a systematic review. American Journal of Preventative Medicine, 35, 

S34-S55. doi: 10.1016/j.amepre.2008.04.002 

Baron, R., Rimer, B., Coates, R., Kerner, J., Kalra, G., Melillo, S.,… the Task Force on  

Community Preventative Services (2008b). Client-directed interventions to 

increase community access to breast, cervical, and colorectal cancer screening: a 

systematic review. American Journal of Preventative Medicine, 35, S56-S66. 

doi: 10.1016/j.amepre.2008.04.001 



82 

 

Beaver, K., Tysver-Robinson, D., Campbell, M., Twomey, M., Williamson, S., Hindley,  

A., . . . Luker, K. (2009). Comparing hospital and telephone follow-up after 

treatment for breast cancer: randomized equivalence trial. British Medical 

Journal, 338, 337-340. doi:10.1136/bmj.a3147 

Benard, V. B., Royalty, J., Saraiya, M., Rockwell, T., & Helsel, W. (2015). The  

effectiveness of targeting never or rarely screened women in a national cervical 

cancer screening program for underserved women. Cancer Causes & Control, 

26(5), 713-721. doi:10.1007/s10552-015-0586-4 

Borkhoff, C. M., Saskin, R., Rabeneck, L., Baxter, N. N., Liu, Y., Tinmouth, J., & Paszat,  

L. F. (2013). Disparities in receipt of screening tests for cancer, diabetes and high 

cholesterol in Ontario, Canada: a population-based study using area-based 

methods. Canadian Journal of Public Health-Revue Canadienne De Sante 

Publique, 104(4), E284-E290. 

Brouwers, M. C., De Vito, C., Bahirathan, L., Carol, A., Carroll, J. C., Cotterchio, M., . . . 

Wathen, N. (2011). Effective interventions to facilitate the uptake of breast, 

cervical and colorectal cancer screening: an implementation guideline. 

Implementation Science, 6, 112-119. doi:10.1186/1748-5908-6-112 

Canada Post (2010). Listing of forward sortation area codes (FAS). Retrieved from  

https://www.canadapost.ca/cpo/mc/assets/pdf/business/nps/lettermailfsalist_septo

ct2010.pdf  

Canadian Cancer Society (2018).  About us. Retrieved from   

 http://www.cancer.ca/en/about-us/fighting-since-1938/?region=on  



83 

 

Canadian Cancer Society (2017). Canadian cancer statistics 2017. Retrieved from 

http://www.cancer.ca/~/media/cancer.ca/CW/publications/Canadian%20Cancer%

20Statistics/Canadian-Cancer-Statistics-2017-EN.pdf 

Canadian Institute for Health Information (2015). Trends in income-related health  

 Inequalities in Canada: Methodology Notes. Retrieved from 

 https://www.cihi.ca/en/trends-in-income-related-health-inequalities-in-canada  

Canadian Partnership against Cancer (2016a). Cervical cancer screening in Canada: what  

primary care providers need to know. Retrieved from 

https://content.cancerview.ca/download/cv/prevention_and_screening/screening_a

nd_early_diagnosis/documents/cervical_cancer_screening_in_canada_knowledge

_product_enpdf?attachment=0 

Canadian Partnership Against Cancer (2016b). Cervical cancer screening in  

Canada: monitoring and evaluation of quality indicators.  Toronto:  Author.  

Retrieved from http://www.cancerview.ca/preventionandscreening/ 

cervicalcancercontrolincanada/ 

Canadian Partnership Against Cancer (2017). Breast cancer screening in Canada:  

 monitoring and evaluation of quality indicators (2011-2012). Retrieved from 

http://www.cancerview.ca/preventionandscreening/breastcancerscreening/  

Canadian Partnership against Cancer (2018). About us. Retrieved from  

 https://www.partnershipagainstcancer.ca/about-us/  



84 

 

Canadian Task Force on Preventative Health Care (2013). Guidelines: recommendations  

 on screening for cervical cancer. Canadian Medical Association Journal, 185(1),  

 35-45. Retrieved from http://www.cmaj.ca/content/cmaj/185/1/35.full.pdf  

Canadian Task Force on Preventative Health Care (2018). About us. Retrieved from 

 https://canadiantaskforce.ca/about/  

Cancer Care Ontario (2013). Ontario breast screening program 2011 report. Retrieved 

from https://www.cancercare.on.ca/common/pages/UserFile.aspx?fileId=288834  

Cancer Care Ontario (2014) Cervical cancer screening rates below provincial target,  

vary with neighbourhood income. Retrieved from 

https://www.cancercare.on.ca/cms/one.aspx?portalId=1377&pageId=296645 

Cancer Care Ontario (2015a). About CCO. Retrieved from 

 https://www.cancercare.on.ca/about/who/ 

Cancer Care Ontario (2015b). Ontario cancer plan – 2011-2015. Retrieved from 

 http://ocp.cancercare.on.ca/common/pages/UserFile.aspx?fileId=87238  

Cancer Care Ontario (2016). Ontario cervical screening guidelines summary – based on  

 current (2012) screening guidelines. Retrieved from  

 https://www.cancercareontario.ca /sites/ccocancercare/files/assets/  

 OCSPScreeningGuidelines.pdf 

Cancer Care Ontario (2017a).  Cervical Cancer – Screening.  Retrieved from 

https://www.cancercareontario.ca/en/types-of-cancer/cervical  

Cancer Care Ontario (2017b). Cervical cancer rates higher in women with abnormal  

cervical cells who don’t get treated. Retrieved from 



85 

 

https://archive.cancercare.on.ca/about/newsroom/newsreleases/cervical_cancer_ra

tes_higher_in_women_with_abnormal_cervical_cells_who_don_t_get_treated/ 

Cancer Care Ontario (2018a). About HPV. Retrieved from  

 https://www.cancercareontario.ca/en/types-of-cancer/ 

Cancer Care Ontario (2018b). FIT Resource Hub. Retrieved from  

 https://archive.cancercare.on.ca/fithub?redirect=true  

Cancer Care Ontario (2018c). Ontario Breast Screening Program. Retrieved from 

https://www.cancercareontario.ca/en/cancer-care-ontario/programs/screening-

programs/ontario-breast-obsp  

Cancer Quality Council of Ontario (2011). Technical information: cervical cancer  

 screening (Pap Test) participation rate.  Retrieved from 

http://www.csqi.on.ca/cms/One.aspx?portalId=327483&pageId=335149   

Cancer Quality Council of Ontario (2015). Cancer screening: How does Ontario  

 compare? Retrieved from http://www.csqi.on.ca/comparisons/screening/ 

Cancer Quality Council of Ontario (2016). Technical information: cervical screening 

participation. Retrieved from 

http://www.csqi.on.ca/cms/One.aspx?portalId=351209&pageId=354643   

Cancer Quality Council of Ontario (2017). Cancer screening: breast, cervical and  

 colorectal. Retrieved from http://www.csqi.on.ca/comparisons/cancer_screening/ 

Cancer Quality Council of Ontario (2018a). Breast cancer screening participation: key  

findings. Retrieved from http://www.csqi.on.ca/by_patient_journey/screening/ 

breast_screening_participation/  



86 

 

Cancer Quality Council of Ontario (2018b). Central East LHIN. Retrieved from 

 http://www.csqi.on.ca/by_lhin/central_east_lhin/  

Cancer Quality Council of Ontario (2018c). Colorectal cancer screening participation. 

Retrieved from 

http://www.csqi.on.ca/by_patient_journey/screening/colorectal_screening_partici

pation/  

Cancer Quality Council of Ontario (2018d). Colorectal cancer screening follow-up. 

Retrieved from http://www.csqi.on.ca/by_patient_journey/screening/ 

colorectal_screening_follow_up/ 

Cancer Quality Council of Ontario (2018e). Cervical cancer screening participation.  

Retrieved from http://www.csqi.on.ca/by_patient_journey/ 

screening/cervical_screening_participation/ 

Cancer Screening Quality Index (2010). Colorectal  

cancer screening (FOBT) Participation. Retrieved from  

http://www.csqi.on.ca/cms/one.aspx?portalId=63405&pageId=67214 

 Central East Local Health Integration Network (2018a). About our LHIN. Retrieved  

 from http://www.centraleastlhin.on.ca/aboutus.aspx 

Central East Local Health Integration Network (2018b). CELHIN sub-regions.  

 Retrieved from 

 http://www.centraleastlhin.on.ca/priorities/Central%20East%20Sub-regions.aspx 

Central East Local Health Integration Network (2017a). Health links and LHIN sub- 

 regions. Retrieved from 



87 

 

 http://www.centraleastlhin.on.ca/goalsandachievements/healthlinks.aspx 

Central East Local Health Integration Network (2017b). Central East LHIN health link  

community profiles: Central East LHIN. Retrieved from 

www.centraleastlhin.on.ca/page.aspx?id=AF8D9A1DF787486BA4A28C045A67

F3E2 

Central East Local Health Integration Network Primary Health Care Advisory Group  

(2015). Strengthening access, performance and accountability of primary health 

care: implementation framework template CELHIN response. Retrieved from 

https://www.google.ca/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0a

hUKEwi5jfnJg73aAhWNn4MKHQ3hCqkQFggpMAA&url=http%3A%2F%2Fw

ww.centraleastlhin.on.ca%2Fpage.aspx%3Fid%3DD3F1B8F6B88E400B8B6BD

DD5C4476515&usg=AOvVaw2qd2zTT8aI9pM-h77OB7tk  

Chan, W., Yun, L., Austin, P. C., Jaakkimainen, R. L., Booth, G. L., Hux, J., . . .  

Lipscombe, L. L. (2014). Impact of socio-economic status on breast cancer 

screening in women with diabetes: a population-based study. Diabetic Medicine, 

31(7), 806-812. doi:10.1111/dme.12422 

Choosing Wisely Canada (2014). Pap tests. Retrieved from  

 https://choosingwiselycanada.org/pap-tests/  

Clark, C. R., Soukup, J., Riden, H., Tovar, D., Orton, P., Burdick, E., . . . Johnson, P. A.  

(2014). Preventive care for low-income women in Massachusetts post-health 

reform. Journal of Womens Health, 23(6), 493-498. doi:10.1089/jwh.2013.4612 

Cobigo, V., Ouellette-Kuntz, H., Balogh, R., Leung, F., Lin, E., & Lunsky, Y. (2013).  



88 

 

Are cervical and breast cancer screening programmes equitable? The case of 

women with intellectual and developmental disabilities. Journal of Intellectual 

Disability Research, 57(5), 478-488. doi:10.1111/jir.12035 

College of Nurses of Ontario (2009). Practice guideline: culturally sensitive care.  

 Retrieved from 

 http://www.cno.org/globalassets/docs/prac/41040_culturallysens.pdf  

College of Nurses of Ontario (2006). Practice guideline: therapeutic nurse-client  

 relationship. Retrieved from  

 https://www.cno.org/globalassets/docs/prac/41033_therapeutic.pdf 

Community Preventative Services Task Force (2008). The guide to community  

preventative services Community. Retrieved from 

http://www.thecommunityguide.org/ 

Corraini, P., Olsen, M., Pedersen, L., Dekkers, O.M., & Vandenbroucke, J. P. (2017).  

Effect modification, interaction and mediation: an overview of theoretical insights 

for clinical investigators.  Clinical Epidemiology, 9, 331-338. 

Dahrouge, S., Hogg, W. E., Russell, G., Tuna, M., Geneau, R., Muldoon, L. K., . . .  

 Fletcher, J. (2012). Impact of remuneration and organizational factors on  

 completing preventive maneuvers in primary care practices. Canadian Medical  

 Association Journal, 184(2), 187-187. doi:10.1503/cmaj.110407 

Dahrouge, S., Hogg, W., Younger, J., Muggah, E., Russell, G., & Glazier, R. H. (2016).  

Primary care physician panel size and quality of care: a population-based study in 

Ontario, Canada. Annals of Family Medicine, 14(1), 26-33. doi:10.1370/afm.1864 



89 

 

Dickinson, J., Stankiewicz, A., Popadiuk, C., Pogany, L., Onysko, J., & Miller, A.  

 (2012). Reduced cervical cancer incidence and mortality in Canada: national data  

 from 1932 to 2006. BMC Public Health. 12:992. 

Ekwueme, D. U., Uzunangelov, V. J., Hoerger, T. J., Miller, J. W., Saraiya, M., Benard,  

V. B., . . . Myers, E. R. (2014). Impact of the national breast and cervical cancer 

early detection program on cervical cancer mortality among uninsured low-

income women in the US, 1991-2007. American Journal of Preventive Medicine, 

47(3), 300-308. doi:10.1016/j.amepre.2014.05.016 

Elit, L., Krzyzanowska, M., Saskin, R., Barbera, L., Razzaq, A., Lofters, A., . . . Bierman,  

A. (2012). Sociodemographic factors associated with cervical cancer screening 

and follow-up of abnormal results. Canadian Family Physician, 58(1), E22-E31. 

Ferroni, E., Camilloni, L., Jimenez, B., Furnari, G., Borgia, P., Guasticchi, G., Rossi,  

 P., & and the Methods to Increase Participation Working Group (2012). How to  

 increase uptake in oncologic screening: A systematic review of studies comparing  

 population-based screening programs and spontaneous access. Preventive  

 Medicine, 55(6), 587-596. doi:10.1016/j.ypmed.2012.10.007 

Field, A. (2013). Discovering statistics using IBM SPSS statistics (4th Ed). Los Angeles:  

 Sage. 

Foronda, C., Baptiste, D. L., Reinholdt, M. M., & Ousman, K. (2016). Cultural  

humility: a concept analysis. Journal of Transcultural Nursing, 27(3), 210-217. 

doi:10.1177/1043659615592677 

Gesink, D., Filsinger, B., Mihic, A., Norwood, A., Racey, C. S., Perez, D., . . . Vernich,  



90 

 

L. (2016). Cancer screening barriers and facilitators for under and never screened 

populations: a mixed methods study. Cancer Epidemiology, 45, 126-134. 

doi:10.1016/j.canep.2016.10.015 

Gesink, D., Mihic, A., Antal, J., Filsinger, B., Racey, C. S., Perez, D. F., . . . Ritvo, P.  

(2014). Who are the under- and never- screened for cancer in Ontario: a  

qualitative investigation. BMC Public Health, 14, 10. doi:10.1186/1471-2458-14-

495. 

Glazier, R. H. (2016). The decline of equity in primary care in Ontario. University of 

 Toronto Medical Journal, 93(3), 6-7. 

Glazier, R., Hutchinson, B., & Kopp, A. (2015). Comparison of family health teams to  

 other Ontario primary care models, 2004/05 to 2011/12. Institute for Clinical  

 Evaluative Sciences. Retrieved from https://www.ices.on.ca/Publications/Atlases- 

 and-Reports/2015/Comparison-of-Family-Health-Teams  

Glazier, R. H., Klein-Geltink, J., Kopp, A., & Sibley, L. M. (2009). Capitation and  

enhanced fee-for-service models for primary care reform: a population-based 

evaluation. Canadian Medical Association Journal, 180(11), 1113-1119. 

doi:10.1503/cmaj.081316 

Government of Canada (2018a). Forward sorting area – definition. Retrieved from 

 https://www.ic.gc.ca/eic/site/bsf-osb.nsf/eng/br03396.html  

Government of Canada (2018b). Inclusion of marginalized people. Retrieved from 

http://international.gc.ca/world-monde/issues_development-

enjeux_developpement/human_rights-droits_homme/inclusion.aspx?lang=eng  



91 

 

Group Health Centre (2018). About us. Retrieved from https://www.ghc.on.ca/about.php  

Health Analytics Branch, Health System Information Management and Investment  

Division (2014). An overview of primary care physician models in Ontario. The 

Quarterly: Health Care System Quarterly Reporting, 12,1-19. 

Health Council of Canada (2014). Health innovation portal – archive of innovative  

 practices: theme: access and wait times. Retrieved from  

 https://healthcouncilcanada.ca/files/Access_and_Wait_Times_1.pdf  

Health Force Ontario (2017). Family medicine compensation and practice models in  

Ontario. Retrieved from http://www.healthforceontario.ca/UserFiles/file/ 

PracticeOntario/FM%20Compensation%20Practice%20Models%20EN.pdf  

Hoffman-Goetz, L., Thomson, M. D., & Donelle, L. (2008). Reasons for declining  

colorectal cancer screening by older Canadians: a pilot study. Journal of Cancer 

Education, 23(1), 32-36. doi:10.1080/08858190701821188 

Hosmer, D., & Lemeshow, S. (2000). Applied logistic regression (2nd ed.). New York:  

 Wiley. 

Huston, P., & Naylor, C. D. (1996). Health services research: reporting on studies using  

secondary data sources. Canadian Medical Association Journal, 155(12), 1697-

1702.  

IBM Corporation (2016). Statistical Packages for the Social Science (SPSS) (Software  

 Version 24). New York, USA. 

Jaakkimainen, R. L., Barnsley, J., Klein-Geltink, J., Kopp, A., & Glazier, R. H. (2011).  



92 

 

Did changing primary care delivery models change performance? A population 

based study using health administrative data. BMC Family Practice, 12:44.  

doi:10.1186/1471-2296-12-44 

Jacob, B. J., Baxter, N. N., Moineddin, R., Sutradhar, R., Del Giudice, L., & Urbach, D.  

R. (2011). Social disparities in the use of colonoscopy by primary care physicians 

in Ontario. BMC Gastroenterology, 11, 10. doi:10.1186/1471-230x-11-102 

Jepson, R., Clegg, A., Forbes, C., Lewis, R., Sowden, A., & Kleijnen, J. (2000). The  

 determinants of screening uptake and interventions for increasing uptake: a  

 systematic review. Health Technology Assessment, 4(14),1-133. 

Kantarevic, J., & Kralj, B. (2014). Risk selection and cost shifting in a prospective  

physician payment system: Evidence from Ontario. Health Policy, 115(2-3), 249-

257. doi:10.1016/j.healthpol.2013.10.002 

Katz, S. J., & Hofer, T. P. (1994). Socioeconomic disparities in preventative care persist 

 despite universal  coverage: breast and cervical cancer screening in Ontario and  

the United States. Journal of the American Medical Association, 272(7), 530-534. 

doi:10.1001/jama.272.7.530 

Kellar, S. & Kelvin, E. (2013). Munro’s statistical methods for health care research (6th 

 Ed). Philadelphia: Lippincott Williams & Wilkins. 

Kerner, J., Liu, J., Wang, K., Fung, S., Landry, C., Lockwood, G., . . . Mai, V. (2015).  

 Canadian cancer screening disparities: a recent historical perspective. Current  

 Oncology, 22(2), 156-163. doi:10.3747/co.22.2539 

Khalilzadeh, J. & Tasci, A. (2107). Large sample size, significance level, and the  



93 

 

 effect size: solutions to perils of using big data for academic research. Tourism  

Management. www.elsevier.com/locate/tourman. 

http://dx.doi.org/10.1016/j.tourman.2017.03.026 

Kleinbaum, D. & Klein, M. (2010). Logistic regression: a self-learning test (3rd Ed). 

 New York: Springer. 

Kleinbaum, D., Kupper, L. & Morgenstein, H. (1982). Epidemiologic research 

principles and quantitative methods. New York: Van Nostrand Reinhold. 

Kiran, T., Wilton, A. S., Moineddin, R., Paszat, L., & Glazier, R. H. (2014). Effect of  

payment incentives on cancer screening in Ontario primary care. Annals of Family 

Medicine, 12(4), 317-323. doi:10.1370/afm.1664 

Kralj, B. & Kantarevic, J. (2012). Primary care model enrolment and hospital  

length of stay in Ontario: patient rostering associated with reduced length of stay, 

significant health system savings. Ontario Medical Review,79(8), 16-19.  

Leininger, M. (1991). Becoming aware of types of health practitioners and cultural  

 imposition. Journal of Transcultural Nursing, 4(2), 32–39.  

Li, J. H., Hurley, J., Decicca, P., & Buckley, G. (2014). Physician response to  

pay-for-performance: evidence from a natural experiment. Health Economics, 

23(8), 962-978. doi:10.1002/hec.2971 

LifeLabs (2018). HPV testing. Retrieved from http://www.lifelabs.com/healthcare- 

 providers/specialty-tests/Pages/HPV-Testing.aspx  

Lin, M., Lucas Jr, H., & Shmueli, G. (2013) Research commentary—too big to fail:  

 Large Samples and the p-Value Problem. Information Systems Research  



94 

 

 24(4), 906-917. http://dx.doi.org/10.1287/isre.2013.0480  

Local Health System Integration Act (2006). Queen’s printer of Ontario. Retrieved from 

 https://www.ontario.ca/laws/statute/06l04 

Local Health Integration Networks (2018). Ontario’s LHIN’s. Retrieved from 

 http://www.lhins.on.ca 

Lofters, A. K., Moineddin, R., Hwang, S. W., & Glazier, R. H. (2010). Low rates of  

cervical cancer screening among urban immigrants: a population-based study in 

Ontario, Canada. Medical Care, 48(7), 611-618. 

doi:10.1097/MLR.0b013e3181d6886f 

Lofters, A. K., Moineddin, R., Hwang, S. W., & Glazier, R. H. (2011). Predictors of low  

 cervical cancer screening among immigrant women in Ontario, Canada. BMC  

 Womens Health, 11:20.  doi:10.1186/1472-6874-11-20 

Lofters, A. K., Schuler, A., Slater, M., Baxter, N. N., Persaud, N., Pinto, A. D., . . . Kiran,  

T. (2017a). Using self-reported data on the social determinants of health in 

primary care to identify cancer screening disparities: opportunities and 

challenges. BMC Family Practice, 18:31. doi:10.1186/s12875-017-0599-z 

Lofters, A. K., Vahabi, M., Fardad, M., & Raza, A. (2017b). Exploring the acceptability  

of human papillomavirus self-sampling among Muslim immigrant 

women. Cancer Management and Research, 9, 323-329. 

doi:10.2147/cmar.s139945 

Maar, M., Burchell, A., Little, J., Ogilvie, G., Severini, A., Yang, J. M., & Zehbe, I.  

 (2013). A qualitative study of provider perspectives of structural barriers to  



95 

 

 cervical cancer screening among First Nations women. Womens Health Issues,  

 23(5), E319-E325. doi:10.1016/j.whi.2013.06.005 

Ministry of Health and Long-Term Care (2006). Fact sheet: preventative  

care bonus – tracking and exclusion codes. Version 1.0  

Ministry of Health and Long-Term Care (2011). Processing enrolment/consent  

 forms reference manual for primary care groups. Retrieved from  

 http://www.health.gov.on.ca/english/providers/pub/primarycare/proces_ 

enrolment/proces_enrolment.pdf  

Ministry of Health and Long-Term Care (2012a). Managed entry into primary  

enrolment models. Retrieved from http://www.health.gov.on.ca/en/pro/programs/ 

phys_services /docs/managed_entry_is_pc_en.pdf 

Ministry of Health and Long-Term Care (2012b). 2012 Physician services agreement.  

Retrieved from http://www.health.gov.on.ca/en/pro/programs/phys_ 

services/docs/phys_services_agreemnt_en.pdf 

Ministry of Health and Long-Term Care (2015a). Ontario schedule of benefits: 

Appendix Q – Q codes specific to the primary care models/preventative care fees 

and bonuses. Retrieved from 

http://health.gov.on.ca/en/pro/programs/ohip/sob/physserv/appenq.pdf 

Ministry of Health and Long-Term Care (2015b). Backgrounder: New online tool  

helps Ontarians lower their risk of cancer. Retrieved from 

https://news.ontario.ca/mohltc/en/2015/02/new-online-tool-helps-ontarians-lower-

their-risk-of-cancer.html  



96 

 

Ministry of Health and Long-Term Care (2015c). Patients first: action plan for 

health care. Retrieved  from 

http://www.health.gov.on.ca/en/ms/ecfa/healthy_change/ 

Ministry of Health and Long-Term Care (2016). Family health teams. Retrieved from 

 http://www.health.gov.on.ca/en/pro/programs/fht/ 

Office of Auditor General of Ontario (2017). Annual report (2017): chapter 3.03  

 community health centres. Retrieved from  

 http://www.auditor.on.ca/en/content/annualreports/arbyyear/ar2017.html  

Pallant, J. (2013).  SPSS survival manual: a step by step guide to data analysis using  

 IBM SPSS (5th Ed). China: The McGraw-Hill Companies. 

Pefoyo, A. J. K., Wang, L., Gao, J. L., & Kupets, R. (2017). Are Women Who Exit  

Colposcopy Without Treatment at Elevated Risk for Cervical Cancer? Journal of 

Lower Genital Tract Disease, 21(1), 47-54. doi:10.1097/lgt.0000000000000265 

Pinto, A. D., Glattstein-Young, G., Mohamed, A., Bloch, G., Leung, F. H., & Glazier, R.  

 H. (2016). Building a foundation to reduce health inequities: routine collection  

 of sociodemographic data in primary care. Journal of the American Board of  

 Family Medicine, 29(3), 348-+. doi:10.3122/jabfm.2016.03.150280 

Polit, D. & Beck, C. (2012). Nursing research: generating and assessing evidence for  

 nursing practice (9th Ed). Philadelphia: Lippincott, Williams & Wilkins. 

Public Health Agency of Canada (2018). What determines health? Retrieved from 

https://www.canada.ca/en/public-health/services/health-promotion/population-

health/what-determines-health.html  



97 

 

Rabeneck, L., Rumble, R. B., Thompson, F., Mills, M., Oleschuk, C., Whibley, A., . . .  

 Panel, F. I. T. G. E. (2012). Fecal immunochemical tests compared with guaiac  

 fecal occult blood tests for population-based colorectal cancer screening.  

 Canadian Journal of Gastroenterology, 26(3), 131-147. 

Rudoler, D., Laporte, A., Barnsley, J., Glazier, R. H., & Deber, R. B. (2015). Paying for 

 primary care: a cross-sectional analysis of cost and morbidity distributions 

across primary care payment models in Ontario Canada. Social Science & 

Medicine, 124, 18-28. doi:10.1016/j.socscimed.2014.11.001 

Russell, G. M., Dabrouge, S., Hogg, W., Geneau, R., Muldoon, L., & Tuna, M. (2009).  

 Managing chronic disease in Ontario primary care: the impact of  

organizational factors. Annals of Family Medicine, 7(4), 309-318. 

doi:10.1370/afm.982 

Sabatino, S. A., Lawrence, B., Elder, R., Mercer, S. L., Wilson, K. M., DeVinney, B., . . .  

 Community Preventive Service Task Force. (2012). Effectiveness of interventions  

to increase screening for breast, cervical, and colorectal cancers nine updated 

systematic reviews for the guide to community preventive services. American 

Journal of Preventive Medicine, 43(1), 97-118. doi:10.1016/j.amepre.2012.04.009 

Singh, S. M., Paszat, L. F., Li, C., He, J. S., Vinden, C., & Rabeneck, L. (2004).  

 Association of socioeconomic status and receipt of colorectal cancer  

 investigations: a population-based retrospective cohort study. Canadian Medical  

 Association Journal, 171(5), 461-465. doi:10.1503/cmaj.1031921 

Spayne, M., Rabeneck, L., & Guerriero, L. (2015). Successes and challenges in  



98 

 

 population-based cancer screening. Healthcare Quarterly (Toronto, Ont.), 17  

 Spec No, 16-22. 

Statistics Canada (2001). Rural and small town Canada. Analysis Bulletin, volume 3(3). 

 Retrieved from http://www.statcan.gc.ca/pub/21-006-x/21-006-x2001003-eng.pdf  

Statistics Canada (2011). National household survey. Retrieved from  

 http://www.statcan.gc.ca/eng/about/pia/cen-pop2011  

Statistics Canada (2015). Dissemination area: definition. Retrieved from 

 http://www12.statcan.gc.ca/census-recensement/2011/ref/dict/geo021-eng.cfm  

Sullivan, G. M. & Feinn, R. (2012). Using effect size – or why the P value is  

not enough. Journal of Graduate Medical Education, 4(3), 279-282. doi: 

http://dx.doi.org/10.4300/JGME-D-12-00156.1 

Sun, Z. Y., Xiong, H., Kearney, A., Zhang, J., Liu, W., Huang, G. W., & Wang, P. P.  

 (2009). Breast cancer screening among Asian immigrant women in Canada.  

 Cancer Epidemiology, 34(1), 73-78. doi:10.1016/j.canep.2009.12.001 

Tabachnick, B,  & Fidell, L., (2013). Using multivariate statistics (6th Ed). Toronto:  

 Pearson. 

Tavasoli, S. M., Kane, E., Chiarelli, A. M., & Kupets, R. (2018). Women's Behaviors 

Toward Mammogram and Pap Test: Opportunities to Increase Cervical Cancer 

Screening Participation Rates among Older Women. Womens Health Issues, 

28(1), 42-50. doi:10.1016/j.whi.2017.10.010 

Tervalon, M., & Murray-Garcia, J. (1998). Cultural humility versus cultural competence:  



99 

 

a critical distinction in defining physician training outcomes in multicultural 

education. Journal of Health Care for the Poor and Underserved, 9(2), 117-125. 

The Conference Board of Canada (2014). Final report: an external evaluation of the  

 family health team (FHT) initiative. Ottawa: The Conference Board of Canada. 

University of Ottawa. (2018). Health belief model (HBM). Retrieved from 

http://www.med.uottawa.ca/courses/epi6181/images/Health_Belief_Model_revie

w.pdf  

Vahabi, M., Lofters, A., Kumar, M., & Glazier, R. H. (2015). Breast cancer screening  

 disparities among urban immigrants: a population-based study in Ontario,  

 Canada. BMC Public Health, 15:679.  doi:10.1186/s12889-015-2050-5 

Vahabi, M., & Lofters, A. (2018). HPV self-sampling: a promising approach to reduce 

cervical cancer screening disparities in Canada. Current Oncology, 25(1), 13-18. 

doi:10.3747/co.25.3845 Retrieved from 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5832271/  

Vicus, D., Sutradhar, R., Lu, Y., Kupets, R., Paszat, L., & Ontario Cancer Screening  

Research Network,  (2015). Association between cervical screening and 

prevention of invasive cervical cancer in Ontario: a population-based case-control 

study. International Journal of Gynecological Cancer, 25(1), 106-111. 

doi:10.1097/igc.0000000000000305 

Whitehead, M. (1992). The concepts and principles of equity and health. International 

Journal of Health Services, 22(3), 429-445. doi:10.2190/986l-lhq6-2vte-yrrn 

Williams, J. H., & Carter, S. M. (2016). An empirical study of the 'underscreened' in  



100 

 

organized cervical screening: experts focus on increasing opportunity as a way of 

reducing differences in screening rates. BMC Medical Ethics, 17:56 

doi:10.1186/s12910-016-0143 

World Health Organization (2017). About us: primary and secondary prevention.  

Retrieved from http://www.emro.who.int/about-who/public-health-

functions/health-promotion-disease-prevention.html  

World Health Organization (2010). A conceptual framework for action on the social  

 determinants of health: discussion paper 2. Retrieved from  

http://apps.who.int/iris/bitstream/handle/10665/44489/9789241500852_eng.pdf;js

essionid=1EE953EAC3440483C2748B77F7434A94?sequence=1 

World Health Organization (2018). Social determinants of health. Retrieved from 

 http://www.who.int/social_determinants/sdh_definition/en/  

Zarychanski, R., Chen, Y., Bernstein, C. N., & Hebert, P. C. (2007). Frequency of  

colorectal cancer screening and the impact of family physicians on screening 

behaviour. Canadian Medical Association Journal, 177(6), 593-597. 

doi:10.1503/cmaj.070558 

Zygmunt, A., Asada, Y., Burge, F. (2017). Is team-based primary care associated with  

less access problems and self-reported unmet need in Canada? International 

Journal of Health Services, 47(4),725-751. 

  



101 

 

Appendix A 

Glossary 
 
Attached 
For the purposes of this research study, the term attached refers to women who were  
attached (enrolled) with a patient enrolment model (PEM) during the period of January 1, 
2012 and June 30, 2015.  
 
Canadian Cancer Society  
A national, community-based organization of volunteers with goal to end cancer and 
improve quality of life affected by cancer (Canadian Cancer Society, 2018) 
http://www.cancer.ca/en/about-us/fighting-since-1938/?region=on  
 
Canadian Partnership Against Cancer (CPAC) 
Founded in 2007, CPAC is an independent organization funded by the federal 
government with goal of facilitating policies and practices that reduces incidence of 
cancer for Canadians (CPAC, 2018) https://www.partnershipagainstcancer.ca/about-
us/our-mandate/  
 
Canadian Task Force on Preventative Health Care (CTFPHC) 
An independent body of experts established by the Public Health Agency of Canada 
(PHAC) to develop evidenced-based clinical practice guidelines that support primary care 
providers in delivering preventive health care (CTFPHC, 2018). 
 
Cancer Care Ontario (CCO) 
Reports to the Ministry of Health and Long-Term Care (MOHLTC) as advisor on 
provincial cancer prevention and screening programs and maintains the mandated cancer 
registry in Ontario (CCO, 2015a). 
 
Dissemination Area (DA) 
According to Statistics Canada (2015), DAs are “small, relatively stable geographic units 
composed of one or more adjacent dissemination blocks. It is the smallest standard 
geographic area for which all census data are disseminated and covers all the territory of 
Canada” (para. 2). http://www12.statcan.gc.ca/census-recensement/2011/ref/dict/geo021-
eng.cfm  
 
Enrolled 
For the purposes of this research study, the term enrolled has the same meaning as 
attached. 
 
Expired 
For the purposes of this research study, the term expired refers to women who were 
attached (enrolled) with a patient enrolment model (PEM) on or after January 1, 2012 and 
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their enrolment status ended prior to or on June 30, 2015. For the purposes of analysis, 
those women who were considered either expired or unattached were combined into one 
category called expired/ unattached. 
 
Family Health Team (FHT) 
FHTs were introduced in 2005 and represent an interdisciplinary model of primary care 
with voluntary patient enrolment but are not considered a PEM funding model; the 
funding models of many FHTs are Family Health Organizations and Family Health 
Networks (MOHLTC, 2016; The Conference Board of Canada, 2014). 
 
Forward Sorting Area (FSA) 
A geographical unit based on the first three characters of a Canadian postal code 
(Government of Canada, 2018a). 
 
Neighbourhood Income Quintiles (NICs) 
According to CCO (2014), neighbourhood income quintiles are “derived within each 
census metropolitan area (CMA), census agglomeration (CA), or provincial residual area 
not in any CMA or CA. Therefore, the cut-points for each income quintile are 
community-specific, to reflect the relative nature of this measure and to minimize the 
effect of large difference in housing costs on household welfare” (para. 2). 
https://www.cancercareontario.ca/en/cancer-facts/cervical-cancer-screening 
 
According to Canadian Institute for Health Information (CIHI) (2015), NICs are a 
“measure of average after-tax income per single-person equivalent in a DA, adjusted for 
household size” (p. 9). 
 
Ontario Cervical Screening Program (OCSP)  
An organized screening program run by CCO and the Government of Ontario launched in 
2000 with the goal of lowering the number of new cervical cancer cases and deaths from 
cervical cancer by increasing the number of women who get screened regularly. The 
OCSP sends letters to Ontario women inviting them to participate in cervical PAP 
screening, advising them of next steps following a Pap test and reminding them when it is 
time to return for screening. The program supports doctors and nurse practitioners so they 
can provide the best possible cervical screening for their patients (CCO, 2018c) 
 
Patient Enrolment Model (PEM)  
“A model of payment for primary care physicians to encourage moving from 
an independent practice (where they are the only physician or health care 
provider for their patients) to a group practice (this model includes other 
primary care physicians and/or other health care providers such as nurse 
practitioners)” (MOHLTC, 2012a, para. 1). (See Table 1) 
http://www.health.gov.on.ca/en/pro/programs/phys_services/docs/managed_ent
ry_is_pc_en.pdf  
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Patient Enrolment Models (PEMs) – Common Types 
The group-based PEMs includes but are not limited to: Family Heath Networks 
(FHNs), Family Health Groups (FHGs), Family Health Organizations (FHOs), 
Comprehensive Care Models (CCMs), Blended Salary Models (BSMs) and 
Group Health Centre (GHC) of Sault Ste. Marie (Health Analytics Branch, 
2014; Health Force Ontario, 2017; The Conference Board of Canada, 2014). 
 
Rostered 
For the purposes of this research study, the term rostered has the same meaning as 
attached. 
 
Rural vs Urban 
There are several definitions at the national policy level and it is encouraged to 
identify the issue as being a local, community or regional issue prior to 
determining the appropriate definition of rurality. It is understood that while 
the characteristics of rural people are different for each definition, all 
definitions will have similar analytical conclusions. To understand Canada’s 
rural population, it is recommended that the “rural and small town” definition 
be considered as a starting point or benchmark (Statistics Canada, 2001). The 
CELHIN identifies their rural population as being “compact” or dispersed” and 
urban as “city, town or urban community” as follows (CELHIN, 2017b): 
 
Rural: Compact 
Population areas that between 100 and 2,500 people with few to no businesses and the 
dwellings are in relatively close proximity (CELHIN, 2017b);  

Rural: Dispersed 
Population areas that between 100 and 2,500 people with few to no businesses and the 
dwellings are not in relatively close proximity (CELHIN, 2017b); and, 

City, Town or Urban Community  
Population 2,500 or greater (CELHIN, 2017b). 

Rural and Small Town 
“Population living in towns and municipalities outside the commuting zone of larger 
urban centres (i.e. outside the commuting zone of centres with population of 10,000 or 
more)” (Statistics Canada, 2001, para. 2).  
 
Unattached 
For the purposes of this research study, the term unattached refers to women who were  
not attached (enrolled) with a patient enrolment model (PEM) during the period of 
January 1, 2012 and June 30, 2015. 
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Appendix B 

 

Client-Directed Interventions to Increase Community Demand 

The Analytic Framework Model illustrates client-directed interventions to 

increase community demand for cancer screening services (Figure 5) (Baron, Rimer, 

Breslow, et al., 2008a). It is hypothesized that interventions such as client reminders, 

client incentives, media campaigns and educational sessions with clients can lead to 

greater uptake of cancer screening which, in turn, will lead to a reduction in cancer-

related morbidity and mortality. Research is needed to determine if client incentives, 

group education and media campaigns are effective. 

 

 

Figure 5.  Analytic Framework: client-directed interventions to increase community 
demand for cancer screening services (Baron, Rimer, Breslow, et al., 2008a) 
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Client-Directed Interventions to Increase Community Access 

The Analytic Framework Model illustrates client-directed interventions to 

increase community access to cancer screening services (Figure 6) (Baron, Rimer, 

Coates, et al., 2008b). It is hypothesized that interventions that address reducing barriers 

such as structural barriers and out-of-pocket client expenses can lead to greater uptake of 

cancer screening which, in turn, will lead to a reduction in cancer-related morbidity and 

mortality. Client-directed approaches include health promotion interventions that 

influence the clients’ knowledge and motivation to be screened. Provider-directed 

interventions include to opportunities for health care providers to boost screening. 

Research is needed to determine if interventions are needed for specific populations such 

as hard to reach individuals and never screened individuals. 

 

 
 
Figure 6:  Analytic Framework: client-directed interventions to increase community  
access for cancer screening services by reducing structural barriers (Baron,  
Rimer, Coates, et al., 2008b)  
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Provider-Directed Interventions 

The analytic framework model illustrates provider-directed interventions to 

increase screening services (Figure 7) (Sabatino et al., 2012). It is hypothesized that 

interventions that involve provider reminders and incentives can lead to greater uptake of 

cancer screening which, in turn, will lead to a reduction in cancer-related morbidity and 

mortality. Provider-directed interventions include changing providers’ attitudes and 

intentions. Research is needed to determine effectiveness of interventions using 

incentives and client reminders.  

 

 
 
Figure 7:  Analytic Framework: provider-directed interventions to increase screening for  
                 breast, cervical and colorectal cancers (Sabatino et al., 2012) 
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Appendix C 
World Health Organization 

Commission on Social Determinants of Health: 

Conceptual Framework for Action on the Social Determinants of Health (2010) 

 

  
 
Figure 8.  World Health Organization Commission on Social Determinants of Health: 
               Conceptual Framework for Action on the Social Determinants of Health (2010) 
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Appendix D 

 

Databases 
 

Database 
Abbreviation 

Database Description of 
Database 

Data Availability and 
Limitations 

 CytoBase Pap Tests A small proportion of Pap tests 
performed as a diagnostic test 
could not be excluded from the 
analysis 
 
Limited to community-based 
laboratories 
 
Some women with a scheduled 
Pap tests (follow-up) may be 
included in this cohort 

OHIP’s 
CHDB 

Claims History 
Database 

Pap Tests, 
hysterectomy 
claims 

 

OCR Ontario Cancer 
Registry 

Resolved invasive 
cervical cancers 

 

RPDB Registered 
Persons 
Database 

Demographics Historical RPDB address 
information is incomplete; 
therefore, the most recent 
primary address was selected 
for reporting, even for 
historical study periods 

PCCF+ Postal Code 
Conversion 
File Plus 
(Version 6A) 

Residence and 
socio-demographic 
information 

 

CAPE Client Agency 
Program 
Enrolment 
Database 

Patients enrolled in 
PEMs 
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Appendix E 

Demographics of CELHIN Sub-regions: 
 Scarborough North and Scarborough South 

 

 

According to the CELHIN (2017), CELHIN sub-region Scarborough North (1) 

has the following demographics: 

 

CELHIN Sub-Region Scarborough North (1): 

1. highest proportion of low income population (20.2%) in the CELHIN with 

Tam O’Shanter/Sullivan areas (FSA MIT) with 24.9% proportion of low 

income population in sub-region (1); 

2. highest proportion of visible minority population (83.7%) in the CELHIN 

with Milliken area (FSA M1V) having a proportion of 95.1%;  

3. highest proportion of immigrant population (69%) in the CELHIN with Tam 

O’Shanter/Sullivan areas (FSA MIT) having the highest proportion of recent 

immigrants (11.2%) in the sub-region and Steeles area (FSA M1V) having the 

highest proportion of all immigrants in the sub-region; 
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CELHIN Sub-Region Scarborough South (2): 

4. second highest proportion of low income population (19.9%) in the CELHIN 

with Scarborough Village (FSA MIJ) having the highest proportion of low 

income population (33.4%) in the CELHIN; 

5. second highest proportion of visible minority population (66.3%) in the 

CELHIN with Malvern area (FSA M1B)  having the highest visible minority 

(87.5%) and immigrant populations (61.9%) in the sub-region; and,  

6. second highest proportion of immigrant population (53.2%) in the CELHIN 

with Eglinton East (FSA M1L, M1K, M1J) having the highest proportion of 

recent immigrants (11.9%) in the sub-region; and, 

7. Second highest proportion of youth aged 1-18 years in the CELHIN (23.5%);  

Sub-region Durham West (3) has the highest proportion of youth aged 0-18 

years in the CELHIN (26.2%).  
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Appendix F 

Excluded Individuals from Research Study 

• women with missing or invalid HIN, date of birth, LHIN, sex or postal code; 

• women diagnosed with an invasive cervical cancer prior to January 1st that begins 

the three-year period of interest;  

• women identified with a hysterectomy through OHIP’s CHDB prior to January 1st 

that begins the three-year period of interest;  

• women diagnosed with an invasive cervical cancer before the subsequent PAP 

date or during follow-up interval;  

• women with a hysterectomy before the subsequent PAP date or during the follow-

up interval for cases where there was no subsequent PAP; and,  

• women who died during follow-up and retention periods and were not re-screened 

for cervical cancer. 

 

 

 

 

 

Cancer Quality Council of Ontario [CQCO], (2016) 
http://www.csqi.on.ca/cms/One.aspx?portalId=351209&pageId=354643  
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Appendix G 
Recoding PEM Variable 

Step 1: 
Recoded Rostered_doc into new variable, PEM_Pap 

• Recode 1=1;  . = 0 
• Should end up with 1=279,087 (56.9%) and 0= 211,487 (43.1%) 

 
Step 2: 
Recoded Rostered_Status into new variable Status_2016 

• Attached =1 
• Expired =3 
• Unattached =5 
• Unknown=5 

 
Step 3: 
Computed new variable, PEM_Status = PEM_Pap + Status_2016 
The number in the 3rd column is generated (by adding column 1 and column 2) 
automatically with the compute function. 
 
Resulting categories: 
PEM_Pap Status_2016 PEM_Status Label 

1 Attached =1 2 Attached at time of PAP 
1 Expired    =3 4 Attached at time of PAP, 

expired in 2016 
0 Attached = 1 1 Attached in 2016 
0 Expired    = 3 3 Expired in 2016 
0 Unattached & Unknown 

=5 
5 Unattached 

 
Step 4:  
The compute function is important to separate out the expired category properly.  
Therefore: 
Recoded PEM_Status to PEM_Final  using the following: 

• PEM_Status   
o 1= 1 
o 2 =1 
o 4 =1 
o 3 =2 
o 5 =3 

• The resulting PEM_Final is: 
o 1= attached 
o 2= expired 
o 3= unattached 
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Appendix H 
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Appendix I 
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Appendix J 
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Appendix K 
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Appendix L 
Bivariate Relationships between Independent Variables 

 

A series of  bivariate analyses between the independent variables were undertaken 

to understand the sample population and are set out below. The two figures provide an 

overall description of  the sample characteristics.  

 

Table L1       
Distribution of Age Group by PEM Status (n= 490,574) 
Age 
Group Enrolled Non-enrolled Total 
  n= 382,848 (%) n= 107,726 (%) n= 490,574 
       
   21-29 70,918 (74.9)  23,735 (25.1)  94,653  
   30-39 79,060 (77.7)  22,721 (22.3)  101,781  
   40-49 88,020 (79.2)  23,158 (20.8)  111,178  
   50-59 85,781 (80.3)  21,072 (19.7)  106,853  
   60-69 59,069 (77.6)   17,040 (22.4)   76,109   

 

 
 
Table L2       
Distribution of Rurality by PEM Status (n = 490,574) 
Rurality Enrolled  Non-enrolled Total 
  n= 382,848 (%) n= 107,726 (%) n= 490,574 
       
Rural 43,716 (81.8)  9,744 (18.2)  53,460  
Urban 339,132 (77.6)   97,982 (22.4)   437,114   
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Neighbourhood income quintile by age group. As shown in Figure L1, younger 

women ages 21 to 39 (51,254) were most likely to live in areas represented by the lowest 

neighbourhood income quintile (26%) compared to all other age groups. As women age, 

the proportion of women living in areas with the lowest neighbourhood income quintile 

(income quintile 1) decreased steadily with 22.6% of women age 60-69 years old living 

in income quintile 1.  

 

Figure L1. Neighbourhood Income Quintile by Age Group 
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Neighbourhood income quintile by PEM status.  As income quintiles rise, 

PEM enrolment rises without exception (Figure L2). Of the 119,832 women in 

neighbourhood income quintile 1, 87,099 (72.7%) were enrolled in a PEM. Of the 67,555 

women in neighbourhood income quintile 5, 56,353 (83.4%) were enrolled in a PEM. 

 

Figure L2.  Neighbourhood Income Quintile by PEM Status 
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Table L3       
Distribution of Neighbourhood Income Quintile, PEM Status and Age Group by   
Rurality (n= 490,574)       
Variable Rural Urban Total 
 n= 53,460(%) n= 437,114(%) n= 490,574 
        
Income Quintiles       
   1 (lowest)   5,871  (4.9)   113,961 (95.1)  119,832  
   2 10,571  (8.9)  108,029 (91.1)  118,600  
   3 11,377 (11.6)  86,518 (88.4)  97,895  
   4 15,144 (17.5)  71,352 (82.5)  86,496  
   5 (highest) 10,417 (15.4)  57,138 (84.6)  67,555  
   Missing  80  116  196  
       
PEM Status       
   Non-enrolled 9,744 (9.0)  97,982 (91.0)  107,726  
   Enrolled 43,716 (11.4)  339,132 (88.6)  382,848  
       
Age Group    
   21-29 9,086 (9.6)  85,567 (90.4)  94,653  
   30-39 8,556 (8.4)  93,225 (91.6)  101,781  
   40-49 10,400 (9.4)  100,778 (90.6)  111,178  
   50-59 13,768 (12.9)  93,085 (87.1)  106,853  
   60-69 11,650 (15.3)   64,459 (84.7)   76,109   
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Appendix M 
 

 Table M1.  
 Cross-tabulations: Age Group by Neighbourhood Income Quintile 

 Age  
Group 1: 

21-29 

Age  
Group 2: 

30-39 

Age  
Group 3: 

40-49 

Age  
Group 4: 

50-59 

Age  
Group 5: 

60-69 

Total 

Income  
Quintile 1 

 
 

24,747     
[20.7%] 
[26.1%] 

26,507    
[22.1%] 
[26.0%] 

26,979    
[22.5%] 
[24.3%] 

24,396   
[20.4%] 
[22.8%] 

17,203   
[14.4%] 
[22.6%] 

119,832 

Income  
Quintile 2 

23,330   
[19.7%] 
[24.6%] 

24,765    
[20.9%] 
[24.3%] 

26,419  
 [22.3%] 
[23.8%] 

25,621   
[21.6%] 
[24.0%] 

18,465   
[15.6%] 
[24.3%] 

118,600 

Income  
Quintile 3 

18,643   
 [19.0%] 
[19.7%] 

20,264    
[20.7%] 
[19.9%] 

22,041    
[22.5%] 
[19.8%] 

21,394   
[21.9%] 
[20.0%] 

15,553   
[15.9%] 
[20.4%] 

97,895 

Income  
Quintile 4 

15,675    
[18.1%] 
[16.6%] 

17,913    
[20.7%] 
[17.6%] 

19,851    
[23.0%] 
[17.9%] 

19,257    
[22.3%] 
[18.0%] 

13,800    
[16.0%] 
[18.1%] 

86,496 

Income  
Quintile 5 

12,231    
[18.1%] 
[12.9%] 

12,312   
[18.2%] 
[12.1%] 

15,854    
[23.5%] 
[14.3%] 

16,135  
 [23.9%] 
[15.1%] 

11,023    
[16.3%] 
[14.5%] 

67,555 

     missing 27  
[13.8%] 
[0.00%] 

20   
[10.2%] 
[0.00%] 

34   
[17.3%] 
[0.00%] 

50   
[25.5%] 
[0.000%] 

65  
[33.2%] 
[0.1%] 

196 

      Total 94,653 101,781 111,178 106,853 76,109      N = 
490,574 
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Appendix N 
Cervical cancer PAP Non-Screening rates 

by FSA that meet or are lower than 
CELHIN average (37%) 

 

The average proportion of eligible women not having cancer PAP screening 

during the period of January 1, 2012 and June 30, 2015 in the CELHIN is 37%. The 

following FSAs within the CELHIN had cervical cancer PAP non-screening rates that 

meet or are lower than the CELHIN average for non-screening (37%). 

 
FSA Not 

Screened 
(%) 

within 
FSA 

Urban/ 
Rural -
FSA  

CELHIN Sub-LHIN 
Regions within FSA 

Neighbourhood 
Income Quintile 
(%) within FSA 
(Census 2016) 

Women age  
60-69 within 

FSA 
(%) 

L1G 36.9 Urban Durham North East 
(4) 

Q1:   32.3 
Q2:   18.5 
Q3:   28.4 
Q4:   13.4 
Q5:   7.4 

18.3 

K0K 36.4 Rural Northumberland 
County (5); 

Q1:   7.2 
Q2: 14.0 
Q3: 22.3 
Q4: 36.8 
Q5: 19.7 

20.1 

L1S 35.8 Urban Durham West (3) Q1:   8.8 
Q2: 10.1 
Q3: 57.4 
Q4: 15.7 
Q5:   8.1 

15.0 

M1C 35.1 Urban Scarborough South 
(2) 

Q1:    1.1 
Q2:    4.8 
Q3:  22.2 
Q4:  38.1 
Q5:  33.8 

18.1 
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K9H 34.9 Urban Peterborough County 
(6) 

Q1:  32.0 
Q2:  33.7 
Q3:  14.0 
Q4:  10.5 
Q5:    9.7 

16.8 

L1W 34.1 Urban Durham West (3) Q1:    0.0 
Q2:    9.3 
Q3:  41.6 
Q4:  24.2 
Q5:  25.0 

17.2 

K0M 34.0 Rural Durham North East 
(4); Peterborough 
County (6); 
Haliburton County 
and City of Kawartha 
Lakes (7) 

Q1:  11.8 
Q2:  26.3 
Q3:  25.7 
Q4:  22.0 
Q5:  14.2 

25.7 

L0E 33.9 Rural Durham North East 
(4) 

Q1:    3.3 
Q2:  24.2 
Q3:  20.1 
Q4:  51.1 
Q5:    1.2 

17.9 

K9J 33.9 Urban Peterborough County 
(6) 

Q1:  29.9 
Q2:  21.8 
Q3:  16.4 
Q4:  16.3 
Q5:  15.6 

18.2 

K0L 33.9 Rural Northumberland 
County (5); 
Peterborough County 
(6); Haliburton 
County and City of 
Kawartha Lakes (7) 

Q1:  19.2 
Q2:  22.5 
Q3:  20.5 
Q4:  25.0 
Q5:  12.7 

22.2 

L1Y 33.6 Urban Durham West (3) Q1:    6.2 
Q2:    0.0 
Q3:    0.0 
Q4:    0.0 
Q5:  93.8 

15.4 

L1N 33.3 Urban Durham North East 
(4) 

Q1:   18.9 
Q2:     9.3 
Q3:   20.6 

16.2 
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Q4:   22.0 
Q5:   29.2 

L1T 33.0 Urban Durham West (3) Q1:     4.1 
Q2:   11.3 
Q3:   32.9 
Q4:   28.0 
Q5:   23.6 

10.1 

L0A 32.6 Rural Durham North East 
(4); Peterborough 
County (6); 
Haliburton County 
and City of Kawartha 
Lakes (7) 

Q1:    0.6 
Q2:    5.2 
Q3:  20.6 
Q4:  30.5 
Q5:  43.1 

16.9 

L1V 32.5 Urban Durham West (3) Q1:   1.9 
Q2:  16.6 
Q3:  12.7 
Q4:  29.2 
Q5:  39.6 

14.6 

L1X 32.3 Urban Durham West (3) Q1:    2.1 
Q2:    8.2 
Q3:  26.4 
Q4:  36.0 
Q5:  27.3 

12.3 

K9L 31.7 Urban Peterborough County 
(6) 

Q1:    1.4 
Q2:    9.7 
Q3:   39.0 
Q4:   19.4 
Q5:   30.4 

17.5 

L0C 30.9 Rural Durham North East 
(4) 

Q1:    0.0 
Q2:    2.6 
Q3:  18.6 
Q4:  42.2 
Q5:  36.6 

20.3 

L1Z 30.8 Urban Durham West (3) Q1:    0.0 
Q2:    6.5 
Q3:  15.4 
Q4:  59.0 
Q5:  19.1 

7.5 

L0B 30.7 Rural Durham West (3); 
Durham North East 

Q1:    0.0 
Q2:  10.2 

16.7 



 

 

 

 

 

126 

(4); Haliburton 
County and City of 
Kawartha Lakes (7) 

Q3:  17.8 
Q4:  36.5 
Q5:  35.5 

L1P 30.6 Urban Durham West (3) Q1:  15.5 
Q2:    0.0 
Q3:  25.9 
Q4:  28.6 
Q5:  30.0 

10.3 

L1R 30.4 Urban Durham West (3) Q1:    2.3 
Q2:  10.9 
Q3:  34.2 
Q4:  18.7 
Q5:  33.9 

9.6 

L1K 30.2 Urban Durham North East 
(4) 

Q1:    8.7 
Q2:  10.0 
Q3:  13.1 
Q4:  59.1 
Q5:    9.1 

11.3 

L1C 30.2 Urban Durham North East 
(4) 

Q1:    7.1 
Q2:  41.6 
Q3:  23.4 
Q4:  21.3 
Q5:    6.6 

11.5 

L1L 29.1 Urban Durham North East 
(4) 

Q1:    0.0 
Q2:    0.0 
Q3:  13.4 
Q4:    2.8 
Q5:  83.8 

10.8 

L1B 29.1 Urban Durham North East 
(4) 

Q1:    6.0 
Q2:  29.1 
Q3:  18.8 
Q4:  37.9 
Q5:    8.3 

19.0 

L1E 28.5 Urban Durham North East 
(4) 

Q1:    1.5 
Q2:  29.5 
Q3:  15.6 
Q4:  27.4 
Q5:  25.9 

10.3 

L9P 28.3 Urban Durham North East 
(4) 

Q1:   0.0 
Q2:   6.0 

13.7 
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Q3: 27.1 
Q4: 46.1 
Q5: 20.8 

K9K 28.3 Urban Peterborough County 
(6) 

Q1:    0 
Q2:   12.4 
Q3:     5.3 
Q4:   51.4 
Q5:   30.8 

17.1 

L9L 26.1 Urban Durham North East 
(4) 

Q1:    2.8 
Q2:    5.0 
Q3:    5.0 
Q4:  12.3 
Q5:  74.9 

18.3 

L1M 26.0 Urban Durham West (3);  
Durham North East 
(4) 

Q1:    0.0 
Q2:    2.1 
Q3:    9.3 
Q4:  36.0 
Q5:  52.6 

8.6 
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Appendix O 
 

Cervical cancer PAP Non-Screening rates 
by FSA that are higher than 

CELHIN average  
 

The average proportion of eligible women not having cervical cancer PAP 

screening during the period of January 1, 2012 and June 30, 2015 in the CELHIN is 37%. 

The following FSAs within the CELHIN had a higher cervical cancer PAP non-screening 

rate compared to the CELHIN average for non-screening (37%): 

 
FSA Not 

Screened 
(%) 

within 
FSA 

Urban/ 
Rural  

CELHIN Sub-LHIN 
Regions within FSA 

Income 
Quintile (%) 
within FSA 

(Census 
2016) 

Total  (%) 
Women age  
60-69 within 

FSA 

M1T 44.0 Urban Scarborough North (1) Q1:  44.0 
Q2:  34.8 
Q3:  15.4 
Q4:    4.6 
Q5:    1.2 

14.5 

M1K 44.0 Urban Scarborough 
South (2) 

Q1:  54.0 
Q2:  38.2 
Q3:    7.8 
Q4:    0.0 
Q5:    0.0 

14.1 

M1H 43.9 Urban Scarborough South (2) Q1:   24.0 
Q2:   50.7 
Q3:   20.9 
Q4:     4.4 
Q5:     0.0 

12.6 

M1G 43.9 Urban Scarborough South (2) Q1:   54.0 
Q2:   24.6 
Q3:   17.8 
Q4:    3.6 
Q5:    0.0 

13.9 
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M1W 43.5 Urban Scarborough 
North (1) 

Q1:   36.3 
Q2:   37.5 
Q3:  16.5 
Q4:    6.6 
Q5:    3.2 

16.5 

M1P 43.4 Urban Scarborough South (2) Q1:  50.7 
Q2:  34.1 
Q3:    8.9 
Q4:    6.2 
Q5:    0.0 

13.8 

M1S 43.3 Urban Scarborough North (1) Q1:  38.1 
Q2:  34.3 
Q3:  15.9 
Q4:  11.7 
Q5:    0.0 

15.7 

M1J 43.2 Urban Scarborough South (2) Q1:  59.5 
Q2:  26.9 
Q3:    8.9 
Q4:    4.7 
Q5:    0.0 

13.3 

M1R 42.9 Urban Scarborough South (2) Q1:   28.2 
Q2:   34.1 
Q3:   30.1 
Q4:     7.6 
Q5:     0.0 

14.9 

L1A 42.0 Urban Northumberland 
County (5) 

Q1:   21.9 
Q2:   20.8 
Q3:   20.1 
Q4:   18.3 
Q5:   18.9 

22.4 

M1V 41.3 Urban Scarborough 
North (1) 

Q1:   35.3 
Q2:   37.5 
Q3:   22.4 
Q4:    3.7 
Q5:    1.0 

15.8 

M1B 40.0 Urban Scarborough South (2) Q1:   40.7 
Q2:   39.8 
Q3:   15.6 
Q4:     4.0 
Q5:     0.0 

15.4 
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M1E 39.9 Urban Scarborough South (2) Q1:   41.2 
Q2:   18.0 
Q3:  19.2 
Q4:   14.9 
Q5:     6.6 

15.8 

M1M 39.9 Urban Scarborough South (2) Q1:   28.2 
Q2:    8.9 
Q3:  34.0 
Q4:  15.7 
Q5:  13.2 

15.9 

M1N 39.2 Urban Scarborough South (2) Q1:     8.3 
Q2:   39.0 
Q3:   19.2 
Q4:   33.2 
Q5:     0.2 

15.7 

M1L 38.9 Urban Scarborough South (2) Q1:  53.7 
Q2:  18.5 
Q3:   27.8 
Q4:    0.0 
Q5:    0.0 

11.1 

L1H 38.1 Urban Durham North East (4) Q1:  42.7 
Q2:  27.3 
Q3:  12.2 
Q4:    7.1 
Q5:  10.8 

15.0 

K9A 37.9 Urban Northumberland 
County (5); 

Q1:  16.3 
Q2:  15.3 
Q3:  17.3 
Q4:  19.1 
Q5:  32.0 

21.8 

L0K 37.6 Rural Durham North East (4) Q1:  22.8 
Q2:  27.7 
Q3:  22.6 
Q4:  25.8 
Q5:    1.1 

22.7 

M1X 37.6 Urban Scarborough South (2) Q1:    0.0 
Q2:  95.0 
Q3:    5.0 
Q4:    0.0 
Q5:    0.0 

11.9 
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L1J 37.4 Urban Durham North East (4) Q1:  47.1 
Q2:  25.4 
Q3:  13.0 
Q4:    5.1 
Q5:    9.4 

14.4 

K9V 37.1 Urban Haliburton County and 
City of Kawartha Lakes 
(7) 

Q1:   33.3 
Q2:   14.9 
Q3:   18.4 
Q4:   13.7 
Q5:   19.8 

19.9 

L0H 37.1 Rural Durham West (3) Q1:   11.7 
Q2:     0.0 
Q3:     0.0 
Q4:   27.0 
Q5:   61.3 

23.8 
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Appendix P 
 

Screen-eligible women age 60 to 69  
in the CELHIN sub-regions  

Scarborough North and Scarborough South 
 

 

Additional analyses were undertaken for two urban sub-LHIN regions, 

Scarborough North and Scarborough South.  Among women, ages 60 to 69, those in 

Scarborough North had a non-screening rate of 50.8%, followed by Scarborough North at 

47%. 

 
Table P1 
Characteristics of Older Women in CELHIN Sub-Regions for Scarborough North and 
Scarborough South, ages 60-69 Years 
 
No. 
 

 
CELHIN 
Sub-Region 

 
Total 

Women 
in Sub-
Region 

 
Total 

Women 
Not 

screened 
in Sub-
Region 

(%) 
 

 
Women 

age 60-69 
in Sub-
Region 

(%) 

 
Women 

age 60-69 
not 

screened 
in Sub-
Region 

(%) 

 
Enrolled  

Women age 
60-69 in Sub-

Region 
(%) 

1 Scarborough 
North 

70,432 30,157 
(42.8%) 

 

11,090 
(15.7%) 

5,209 
(47%) 

8,102 
(73.1%) 

2 Scarborough 
South 

144,020 59,377 
(41.2%) 

21,162 
(14.7%) 

10,740 
(50.8%) 

15,536 
(73.4%) 

 
 

 


