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Abstract 

Diagnostic imaging plays a crucial role in frontline health care, providing the information some 

physicians need to make a diagnosis and determine a course of treatment. Delays in access not 

only lead to undue stress for patients who are not sick but can postpone treatment for those who 

are. The issue of lengthy wait times in Canada, in particular, is both socially and politically 

charged, as “waiting lists” are typically viewed as a proxy for access to care. The topic is widely 

reported in mainstream media and has been targeted by both federal and provincial governments.  

 

Using data from the Canadian Community Health Survey – Annual Component, 2010 and the 

Ministry of Health and Long-Term Care, this thesis aimed to provide a holistic understanding of 

the accessibility of diagnostic imaging in the context of Ontario, with specific attention given to 

the role of wait times. IBM SPSS 24.0 was used to perform cross-tabulations, chi-square tests of 

independence and run a binary logistic regression model, while geographic analysis was performed 

using Esri’s ArcMap software.  

 

Waiting too long was cited as the top barrier to access for diagnostic services, with worry, stress 

and anxiety being the main impact associated with waiting. Differences in the types of difficulties 

and impacts of waiting were observed based on population characteristics. Wait time acceptability 

differed depending on difficulty with access and was shown to influence one’s rating of broader 

health services. Most respondents reported that their wait time was acceptable, regardless of 

geography. That said, wait times for MRI services were variable throughout the province. Average 

provincial wait times increased between January 2014 and December 2016 and did not meet the 

28-day target at any point throughout the study period.   

 

This research suggests that while wait times should remain an important government priority, there 

is a need for more targeted interventions that take into account patient experience from a broad 

perspective. Simply increasing the capacity available to perform diagnostic services has not proven 

to be a sufficient strategy. Future research can help inform this policy direction by employing more 

comprehensive methodologies that critically engage with patient perceptions. 

 

Keywords: health geography; access to health services; wait times; diagnostic imaging 
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Chapter 1 

Introduction 

Canada’s publicly-funded health care system is a point of national pride. The 

Centre for Research and Information on Canada (CRIC) found that 85 percent of people 

believe eliminating this system would result in a fundamental change to the country, 

more so than abandoning English and French as official languages, ending peacekeeping 

operations or cutting ties with the monarchy (CRIC, 2006). Keeping the health care 

system strong has also been publicly rated as the most important government priority, 

receiving a mean importance score of 9 out of 10 and ranking higher than creating jobs, 

investing in education and balancing the budget (Nanos, 2012). Ensuring that every 

citizen has equal access to the same level of health care, regardless of where they live, 

has been of particular importance to Canadians (Nanos, 2014).  

While support for health care services in Canada remains strong, many Canadians 

report feeling apprehensive about the future of the system. The perception of less than 

optimal access to care, specifically timely access, persists as an important unresolved 

issue (Soroka, 2007). In 1998, only 4 percent of the public expressed a general worry 

about wait times; however, this rose to 20 percent in 2007 and 36 percent in 2016, as 

revealed by repeated Health Care in Canada surveys (Montague et al., 2016). These 

concerns have been echoed and targeted by all levels of government.  

1.1 Federal Policy and Investment  

The Canadian health care system is publicly funded, which means it is largely 

shaped by the policy environment. The Canada Health Act is the main piece of federal 
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legislation that governs provincial and territorial health services. Under this legislation, 

provinces and territories must uphold five principles to be eligible for federal funding in 

the form of the Canada Health Transfer. These principles include public administration, 

universality of coverage, portability, accessibility and comprehensiveness. The main goal 

is to, “ensure that all residents of Canada have reasonable access to medically necessary 

insured services without direct charges” (Canada Health Act, R.S.C. 1985, c. C-6). In this 

single-payer system, extra billing and user charges are not permitted and private 

insurance cannot be utilized to gain access to publicly administered services. This has 

become a contentious issue in light of the increasing struggle with lengthy wait lists.  

Court cases have emerged across the country challenging the government’s ability 

to prevent residents from paying for faster service when public services are not provided 

in a timely fashion (Brend, 2017; Carpay, 2012). The precedent for these cases comes 

from Chaoulli v. Quebec (2005), whereby the Supreme Court of Canada ruled that 

Quebec’s ban on private insurance for publicly insured health services violated the 

Quebec Charter of Human Rights and Freedoms. It was found that when the government 

is unable to offer timely access to needed care, the prohibition against purchasing private 

health insurance is a violation of a patient’s rights. Chief Justice Beverly McLachlin was 

quoted in the decision as saying, “Access to a waiting list is not access to health care”. 

Interestingly, Kirby and LeBreton (2002) warned this could happen in their final report to 

the Standing Senate Committee on Social Affairs, Science and Technology entitled The 

Health of Canadians – The Federal Role. While the application of Chaoulli v. Quebec 

remains limited to the province of Quebec at this point, it speaks to the gravity of the wait 

time issue in the current health system.    
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In 2004, Canada’s first ministers reached an accord called the 10-Year Plan to 

Strengthen Health Care (2004), which allocated $41.3 billion in federal funding over a 

10-year period for provinces and territories to utilize in improving the health care system. 

The accord outlined a specific commitment to “reducing wait times and improving 

access”, which marked the first time that the federal government had formally identified 

wait times as a priority. The agreement established five clinical areas of focus: cardiac 

care, cancer care, sight restoration, joint replacement and diagnostic imaging. It was 

mandated that pan-Canadian, evidence-based benchmarks be established for wait times in 

each priority area and that the provinces and territories work together to standardize data 

collection and reporting to allow for inter-regional comparisons. Targeted funding was 

also aimed at reducing wait times throughout the country. 

The Wait Times Reduction Fund was established in 2004 using $5.5 billion of the 

$41.3 billion outlined in the 10-Year Plan. The government committed to investing $4.25 

billion over 5 years, with funds made available on an equal per capita basis to be used at 

the discretion of each province and territory. The remaining $1.25 billion was provided 

through a Wait Times Reduction Transfer of $250 million annually, beginning in 2009 

(Department of Finance, 2012). Budget 2005 supplemented this with $15 million in direct 

funding over a 4-year period for wait time reduction initiatives (Department of Finance, 

2005). An additional $1 billion was made available in Budget 2007 in support of Patient 

Wait Time Guarantees (PWTGs). The federal government provided this funding to 

provinces and territories that publicly outlined a plan to guarantee timely access to one of 

the clinical priority areas, with a clear contingency for alternative options when the 

established timeframe was exceeded. This investment included $612 million for a PWTG 
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Trust to help accelerate the implementation of PWTGs, $400 million for the development 

of information systems and electronic health records to assist in advancing PWTGs and 

$30 million to establish a PWTG Pilot Project Fund to allow provinces and territories to 

test innovative approaches to advancing PWTGs (Department of Finance, 2007).  

Following these investments, the Standing Committee on Social Affairs, Science 

and Technology released an assessment of the 10-Year Plan entitled Time for 

Transformative Change: A Review of the 2004 Health Accord (2012). The committee 

heard the testimony of witnesses over the course of 13 hearings and one roundtable 

discussion, in addition to reviewing written submissions from interested organizations 

and individuals. In commenting on the progress achieved toward the implementation of 

the 10-Year Plan, the committee recommended that strategies continue to be developed to 

address the ongoing issue of wait times. Of notable mention was the fact that no pan-

Canadian benchmark for diagnostic imaging services had been established, in spite of the 

fact that benchmarks for all other key procedures were established in 2005.  

The lack of a pan-Canadian benchmark for diagnostic imaging continues to be a 

problem, with fewer provinces reporting wait times for this service compared to other 

procedures. The Canadian Institute for Health Information (CIHI) cites the variety of 

indications for testing and shortage of clinical evidence as reasoning for this (CIHI, 

2016). As such, progress in reducing wait times for diagnostic imaging has trailed behind 

other services, with some provinces and territories choosing to establish their own targets. 

1.2 Provincial Policy and Investment 

On a provincial level, the Ontario Wait Time Strategy (OWTS) was released by 

the Ontario Ministry of Health and Long-Term Care (OMOHLTC), which has set the 
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foundation for reducing wait times in the same key areas outlined by the Canadian 

government (OMOHLTC, 2004). An immediate investment of $107 million was 

announced to provide full operational funding for increasing the number of procedures 

performed in each priority area in 2004/2005. A $50 million equipment fund was created 

with this investment to replace old equipment, such as magnetic resonance imaging 

(MRI) and computed tomography (CT) scanners, with newer, more efficient equipment. 

An additional $5 million was targeted at extending the hours that existing MRI machines, 

in particular, were operational. This built on a previous commitment to fund nine new 

MRI/CT sites by 2005/2006, as outlined in the 2004 Budget (Ministry of Finance, 2004).  

In addition to committing funding aimed at increasing capacity for priority 

procedures, the strategy was put in place to address the lack of information on wait times, 

inefficiencies in the health care system that could impede timely access to care and 

inconsistent methods for prioritizing patients. Funding was made available to develop the 

infrastructure necessary to monitor and manage wait times, including a comprehensive 

provincial registry to track wait times, and to establish a province-wide website to mark 

the progress of the OWTS. Through the OWTS, the pan-Canadian benchmarks 

established for key procedures were expanded to establish provincial targets for differing 

priority levels. In light of the lack of federal benchmarks for diagnostic imaging services, 

Ontario set a target of 28 days for the lowest priority patients to receive their MRI and/or 

CT scan (OMOHLTC, 2006). 

Early in the implementation of the OWTS it was acknowledged that wait times by 

Local Health Integration Networks (LHINs) and hospitals were changing at varying rates. 

Given the significant amount of funding that had been provided, it was unclear why some 
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patients continued to wait well beyond the target time frame in certain hospitals. Equity 

of access within a LHIN and across LHINs was noted as a pressing issue for the OWTS 

in September 2006; however, it was not addressed again in any subsequent OWTS 

updates. By 2007, the Ontario government had invested approximately $986 million in 

additional funding to support the OWTS (OMOHLTC, 2007a). These funds were mainly 

used to pay for additional procedures to be completed and equipment to be updated, in 

addition to initiatives aimed at improving efficiency and effectiveness. As a result, wait 

times for most key procedures were reduced and the majority of patients were receiving 

their service within target. The exception to this continues to be MRI services.  

In 2007/2008, the number of MRI scans performed per year had increased by 105 

percent compared to the baseline measurement from 2003/2004, which was the greatest 

increase of any procedure. However, less than 50 percent of people were completing their 

test within the target wait time, which was the lowest of any procedure (OMOHLTC, 

2007a). Further, while wait time for MRI testing did initially drop, consistent reductions 

were not seen the way they were for other services. These anomalies led to a more 

refined focus on MRI services by the OWTS, particularly through initiatives aimed at 

establishing best practices, in an attempt to move beyond simply increasing capacity 

(OMOHLTC, 2007b, 2008b, 2008c, 2008d, 2009). Unfortunately, wait times for 

diagnostic imaging services, specifically MRI scans, remain well above target. 

The Ontario government invested 57 percent more in health care in 2010/2011 

compared to 2003/2004. The 2010 Budget outlined that the health sector accounted for 46 

cents of every program dollar, with concerns that, if left unchecked, cost drivers could 

push health care spending to 70 cents of every program dollar within 12 years (Ministry 
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of Finance, 2010). Following this, the government pledged to restrict program spending 

growth in order to balance the budget by 2017/2018. In the 2015 Budget, it was reported 

that the province had held average annual growth in program spending to 1.5 percent, 

which was below inflation (Ministry of Finance, 2015). After years of restricted health 

care spending, the government of Ontario announced the first major investments in health 

services in the 2017 Budget. Even after all this time, targeted funding was made available 

to support the persistent challenge of lengthy wait times. A total of $11.5 billion over 3 

years was committed to increase access to care, reduce wait times and enhance patient 

experience. Of this, $1.3 billion has been specifically aimed at reducing wait times 

(Ministry of Finance, 2017). At this point, the provincial government has been investing 

in “reducing wait times” for 14 years. 

In addition to funding commitments, the Ontario government has also introduced 

legislation with a clear focus on improving access to health services and reducing wait 

times. In 2010, the Excellent Care for All Act, 2010 was released, which commits to 

providing patients with the “right care, at the right time, in the right place” (Excellent 

Care for All Act, 2010, S.O. 2010, c. 14). This commitment was reiterated in Ontario’s 

Action Plan for Health Care (2012), which focused on providing evidence-based, high 

quality care to citizens when needed and close to their homes. This direction is inherently 

geographic and speaks to the inequities that exist in Ontario as a result of where someone 

lives, in addition to the importance of timely access to effective care. Most recently, the 

Patient’s First Act, 2016 was created, with the main priority being to provide faster 

access to the right care (Patient’s First Act, 2016, S.O. 2016, c. 30). These policies mark 

an attempt to not only reduce wait times, but also ensure that patients are at the centre of 
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the health care system and have a positive experience when interacting with health 

services, including the time they spend waiting.  

1.3 Rationale and Research Questions 

Despite the ongoing social and political interest in reducing wait times for health 

services, Canada consistently ranks among the worst countries in the world when it 

comes to timely access to care (Commonwealth Fund, 2010, 2013, 2016). That said, it is 

important to note that waiting for health services is not necessarily a bad thing. It 

becomes cause for concern if the time that patients are required to wait goes beyond a 

clinically appropriate amount of time and starts to harm their physical, social and/or 

economic well-being. Unfortunately, the constant pursuit of process optimization and 

efficiency has shaped existing research in a way that prioritizes the objective reduction of 

wait times and gives less attention to the subjective experience of waiting. This is 

particularly problematic in the case of diagnostic imaging.  

MRI and CT services play a crucial role in frontline health care, providing the 

information some physicians need to make a diagnosis and determine the course of 

treatment for their patients. The use of MRI testing, specifically, has increased 

considerably due to advances in medical technology and the heightened awareness of the 

clinical benefits associated with the non-invasive nature of the procedure and absence of 

radiation. According to the Canadian Agency for Drugs and Technologies in Health 

(CADTH), 1,855,110 MRI exams were performed in Canada in 2017, with 46.7 percent 

of all tests being ordered in Ontario. Patients in Ontario also showed the highest 

utilization of MRI services in the country, at 61.3 exams per 1,000 population compared 

to the Canadian rate of 51 exams (CADTH, 2018). The unique nature of this service 
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means that delays in access can cause undue stress for patients who are not sick, and, 

more importantly, can postpone treatment for those who are. However, unlike most 

health services, there is no clinically significant benchmark that indicates the longest a 

patient should wait for a scan before their health could be compromised. So, while 

markedly less progress has been made in reducing wait times for diagnostic imaging 

services, namely MRI scans, when compared to other priority procedures, the desire to 

shorten these wait times is somewhat arbitrary.  

A more holistic perspective is needed to not only understand how wait times can 

be reduced, but also the differential impact that waiting can have based on a patient’s 

sociodemographic characteristics and geographic location. When used in conjunction 

with wait time data, this approach can result in a more meaningful interpretation of wait 

times that critically considers patient experience. Health geographers are uniquely 

situated to investigate health planning issues like this in the Canadian context, given the 

emphasis on access and equity that exists. The recent focus on wait times, particularly in 

Ontario, has resulted in data collection that allows for a geographic investigation of the 

relationship between waiting time and accessibility that was not previously possible. 

This thesis aims to answer the following research questions related to the 

experience of accessing diagnostic imaging services and the spatiotemporal 

characteristics of wait times for MRI services in Ontario: 

 

1. What are the barriers to access and impacts of waiting for diagnostic imaging? 

2. How does wait time acceptability influence satisfaction? 

3. Do wait times for MRI services vary geographically within Ontario? 

4. How have wait times for MRI services in Ontario changed over time? 
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In order to address the research questions outlined above, this thesis has been 

divided into the following chapters. Chapter 2 provides an overview of existing literature 

on health geography, access to health care services and diagnostic imaging. This sets the 

context for the remainder of the thesis and demonstrates the gap in scholarship being 

addressed. Chapter 3 focuses on the first two research questions through an analysis of 

the Canadian Community Health Survey (CCHS) – Annual Component, 2010. This 

chapter outlines the data and methods used, followed by a discussion of the main 

findings. Similarly, Chapter 4 focuses on the last two research questions through an 

analysis of the Ontario Wait Time Strategy database. This chapter follows the same 

structure as Chapter 3, first outlining the data and methods used, followed by a discussion 

of the findings. The thesis was structured this way to account for the two different data 

sets being used, as they capture a different group of patients at different points in time. 

Methodological decisions were made throughout the analyses to establish consistency 

between Chapter 3 and Chapter 4. Specifically, the same geographic scale is used in each 

chapter to account for how data are presented in the CCHS and each chapter only focuses 

on individuals aged 18 years and older, as the Ontario Wait Time database only reports 

information for adult MRI services. Chapter 5 formally bridges the analyses of Chapter 3 

and Chapter 4 and provides concluding remarks. The limitations of the research as well 

as the implications for future research and policy are also presented in Chapter 5. 
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Chapter 2 

Literature Review 

This project is situated within the body of literature related to health geography, 

access to health services and diagnostic imaging. Understanding what has already been 

done in these fields, as well as what might be missing, is imperative for making 

meaningful contributions to scholarship and the policy environment within the specific 

context of Ontario, as well as the broader Canadian health care system. 

2.1 Health Geography 

The Oxford Dictionary of Human Geography (2013) defines health geography as, 

“the study of the relationship between health and place”. While this definition appears 

broad and all-encompassing, this field has been plagued by pluralism and division. In 

order to properly situate this thesis within the existing body of literature, it is important to 

understand where the discipline has been and where it is going. It should be noted that the 

following discussion is meant to provide a brief overview of the field as it relates to this 

thesis and should not be read as a complete history on the topic.    

2.1.1 Theoretical, Epistemological and Methodological Debates 

The study of health and health care from a geographic perspective was initially 

referred to as “medical geography” and was known to be separated into two main realms: 

disease ecology and health systems planning (Mayer, 1982). The first realm to emerge 

was disease ecology, or geographic epidemiology, which involved the diffusion and 

spatial distribution of disease. May (1950) was arguably one of the most prominent 

medical geographers of the twentieth century and categorized the tradition as the study of 



12 

  

pathological factors, or “pathogens”, and geographic factors, or “geogens”. Researchers 

looked to explain the relationship between the creation of disease and the interaction of 

various factors coinciding in geographic time and space (e.g., Meade, 1977; Pyle, 1969; 

Shannon, 1977). The focus on health systems planning developed after the ecological 

approach to studying disease patterns. Researchers in this tradition studied the provision 

of health services, with a focus on accessibility, utilization and efficiency (e.g., Beland, 

Philibert, Thouez, & Maheux, 1990; Diehr, Richardson, Shortell, & LoGerfo, 1979; 

Mohan, 1988). While this dichotomy prevails in modern geographies of health research, 

Dorn, Keirns and Del Caino (2010) argue that these dual identities are held in place by 

networks of power and knowledge, as opposed to overarching design. Ultimately, the 

motivation behind research in both strands has been the concern for equity, particularly 

with respect to opportunities for good health (Andrews & Moon, 2005). That said, the 

way in which scholars conceive this research has also been cause for debate. 

A highly contentious divide in the discipline can be traced back to Kearns' (1993) 

call for a “reformed” medical geography. The purpose of this plea was to propose future 

directions for the development of the linkage between health and place. Specifically, 

Kearns suggested the establishment of two steams; “medical geography” and the 

“geography of health”. He argued that the concerns of the former were well known, and 

that the latter would, “consider the dynamic relationship between health and place and the 

impacts of both health services and the health of population groups on the vitality of 

places” (145). Dorn and Laws (1994) echoed this sentiment, but argued that Kearns had 

not gone far enough in engaging with radical, post-structuralist and feminist thought on 

phenomenology. The desire for a “post-medical” geography with a more holistic 
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perspective of health beyond the biomedical model was not a new phenomenon, with 

Dear (1984) advocating for a “social theory of health” almost a decade earlier. However, 

the attack on Kearns by Mayer and Meade (1994) and subsequent commentary by Paul 

(1994) elevated the discussion and gave rise to yet another division. The result of this was 

the inception of a greater focus on the complex aspects of “place” and a transition to 

more “critical” research by scholars in the field (e.g., Dunn & Cummins, 2007; Kearns & 

Joseph, 1993; Kearns & Moon, 2002; Parr, 2004). While this dichotomy was largely 

epistemological in nature, Rosenberg (1998) argues that the debate was just as much 

about disagreements in methodology. 

The way in which health geographers conduct research has been another area of 

duality. Around the same time that Kearns was calling for a “reformed” medical 

geography, other scholars were advocating for the increased use of qualitative methods 

and criticizing the reliance on quantitative methodologies (Dyck, 1999; Dyck & Kearns, 

1995; Litva & Eyles, 1995). The integration of methodologies has not only been a focus 

of concern for health geographers, but also the broader field of human geography as a 

whole (DeLyser & Sui, 2012a, 2012b, 2014). In spite of this methodological debate, 

quantitative analysis continues to dominate the sub-discipline, as judged by the number 

of papers recently published. This methodological pluralism can be clearly seen by 

looking at the different topics of study addressed qualitatively and quantitatively. The 

former is quite eclectic, while the latter centres around geographies of disease, access to 

health services, the food-obesity-built environment nexus, health inequalities and mental 

health (Rosenberg, 2016). There has been less contention among scholars in recent years 

surrounding the legitimacy of both quantitative and qualitative research; however, 
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Rosenberg (2016) warns of a “new division” of health geographers, whereby 

methodology is based on the subject matter of one’s research. This lack of collaboration 

and communication between the two approaches has been identified as a challenge for 

the field moving forward (Rosenberg, 2016). 

2.1.2 Current and Emergent Themes 

Internal debates in the field have contributed to the continually evolving nature of 

health geography. The way in which health is conceptualized in current research on the 

geographies of health and health care is in stark contrast with the previous biomedical 

model, which focused only on biological factors and the role of the formal health care 

system as they related to disease and illness. Within the general health research 

community, there has been an increasing awareness of the broader determinants of health 

and support for a population-based health framework which relates to a more holistic 

understanding of health and well-being (Elliott, 2018). In 1948, the World Health 

Organization (WHO) defined health as, “a state of complete physical, mental and social 

well-being and not merely the absence of disease or infirmity” (WHO, 1948). Following 

this, the WHO established the Commission on the Social Determinants of Health to shed 

light on the conditions in which people are born, grow, live, work and age that are 

responsible for health inequities between regions (WHO, 2006). These global guidelines 

have set the stage for health to be viewed as a fundamental human right.  

This shift has led health geographers to conduct research rooted in social justice, 

arguing that it is unjust for some people to be denied access to care based on who they are 

or where they live (Rosenberg, 2014). There has also been a rising interest in the concept 

of well-being, particularly as it relates to health. While Elliott (2018) acknowledges that 
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the discipline is only at the beginning of being able to capture the complexity of this 

topic, there are scholars looking at the production of spaces that highlight health as an 

important component of well-being (e.g., Atkinson, Fuller, & Painter, 2016; Fleuret & 

Atkinson, 2007; Schwanen & Atkinson, 2015). These changes in scholarship are allowing 

for health to be understood in increasingly positive ways that centre around human 

potential, as opposed to a state of absences (Kearns & Collins, 2010). For this reason, 

health geography has also become closely linked with public health practice (e.g., Curtis, 

Riva, & Rosenberg, 2010; Dummer, 2008; Potvin & Hayes, 2007). It is clear that 

geography is an important contributing factor when it comes to understanding overall 

health and wellness. 

While there are still clear connections to the traditional elements of the discipline, 

Kearns and Collins (2010) conclude that attention to theory, diverse methodologies and 

wide-ranging empirical concerns have made health and health care a novel area of 

geographic inquiry. Scholars in the field continue to expand upon themes that are studied 

and advance the applications of their work to broader contexts. Recent reviews of the 

state of health geography, both in Canada and beyond, identify similar priorities for the 

field as it continues to progress. Luginaah (2009) points to the need for future research to 

make continued contributions to policy and be forthcoming with evidence on the public 

agenda. Andrews, Evans, Dunn and Masuda (2012) reiterate this in their discussion of 

how health geography has responded to the “policy turn” in human geography, as well as 

the call for a “public geography”. The emergence of evidence-based health care and the 

importance of knowledge translation have also been raised as key themes for health 

geographers to keep in mind (Andrews et al., 2012; Luginaah, 2009). These priorities 
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reflect the increasingly interdisciplinary nature of health geography, in addition to the 

need for research on relevant subject matter that contributes to the betterment of society.  

2.1.3 Contributions to Literature 

In their book, Shannon and Dever (1974) state that, “in no area is geographic 

investigation and contribution more pertinent than in problems associated with the 

delivery of health services” (ix-x). This thesis embodies this statement by approaching 

the issue of wait times for health services from a geographic perspective. The rationale 

for this project is rooted in the social and political focus on reducing wait times and the 

underlying goal is to inform policy and contribute to ensuring that patients are able to 

access needed health services, both of which support the direction that research in health 

geography is moving. Ideally, this would be done using a true mixed-methods approach 

to fill a gap in the literature; however, this was outside of the scope for this project. That 

said, careful attention has been paid to not only look at the objective distribution of MRI 

services and the absolute value of wait times, but also the subjective experiences of 

patients accessing diagnostic imaging services and the relative barrier that waiting for 

care poses. This research will build on the themes studied by previous scholars and work 

to draw novel conclusions that can propel the discipline forward.  

2.2 Access to Health Services 

Challenges with access to health services have continued to be a prominent focus 

of health geography research, particularly in the Canadian context where public policy 

strives to achieve equal access to care. While the Canada Health Act (1985) aims to 

provide “reasonable access” to necessary services, this term is not defined within the 

legislation, leaving some to argue that there are still barriers to receiving care that exist. 
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Most notable in this early discussion were Birch and Abelson (1993), who criticized the 

assumption that the removal of economic barriers was enough to establish equal access 

for all. This project looks to examine the accessibility and equitability of health services 

throughout Ontario, specifically regarding wait times for diagnostic imaging services and 

the barrier that waiting poses. To do this effectively, it is important to consider exactly 

what is meant by “access” and how this topic has been studied previously. 

2.2.1 Conceptual Framework  

Access to health care services can have multiple definitions and is often not 

explicitly defined in each context it is used. Khan and Bhardwaj (1994) explain the 

drawbacks to this, outlining how the elusiveness of the concept of “access” hinders the 

potential for meaningful health reform. This uncertainty stems from the fact that “access” 

is both a noun, referring to the potential for health care use, and a verb, referring to the 

act of using or receiving health care (Guagliardo, 2004). Harding (1999) echoes this 

sentiment in response to an editorial written by Rogers, Flowers and Pencheon (1999), 

whereby it is suggested that access is somewhere “between the potential for the 

identification of a need, and the actual delivery of an appropriate and effective 

intervention”. In order to engage in more meaningful research on this topic, a conceptual 

framework must be applied to contextualize the investigation.  

Aday and Andersen (1974) are credited with being among the first to identify the 

factors that influence access to health care. In their model, population and health care 

system descriptors are used as process indicators and utilization and satisfaction are used 

as outcome indicators. The role of health policy as a foundational contributor to access is 

also considered. This allows for an understanding of access that is shaped by both the 
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inputs of the health care system, which establishes the basis of the potential for access, as 

well as the outputs, which provides an opportunity to externally validate access after it 

has been realized. Penchansky and Thomas (1981) also conducted early research on 

access to health services, summarizing a set of non-spatial and spatial dimensions 

describing the “fit” between the patient and the health care system, including 

affordability, accommodation, accessibility, acceptability and availability. When viewed 

together, both models provide a well-rounded framework that aid in the exploration of 

what constitutes “access” to care in the diverse context of Ontario. 

This thesis will broadly consider population characteristics, the health care system 

and patient satisfaction when looking at the accessibility of diagnostic imaging services. 

This hybrid will supplement the main components of Aday and Andersen’s model with 

the aspects of “fit” outlined in Penchansky and Thomas’ framework. Specifically, 

population characteristics will be considered alongside affordability, the health care 

system will refer to the availability and accessibility of services as well as the level of 

accommodation and patient satisfaction will be related to acceptability. Utilization is an 

underlying consideration in this research, as the aim is to understand those who are and 

are not receiving diagnostic imaging services and what the barriers to access are. That 

said, this research goes beyond simply determining whether or not the service was 

received in order to better understand the entire experience of accessing care. 

2.2.2 Population Characteristics  

When looking at the characteristics of the population in Aday and Andersen’s 

model, predisposing, enabling and need factors are considered. Predisposing factors refer 

to a patient’s propensity to utilize services, which exist prior to the onset of need. This 
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can include things like age, sex, race, religion and values concerning health and illness. 

Enabling factors refer to a patient’s ability to utilize services, including individual 

capacity, such as income and insurance, as well as community capacity, which considers 

the resources available in a region. Need factors are referred to as the most immediate 

cause of health service use and consider those who require medical care. This can be 

measured by self-perceived health status or a formal diagnosis. Related to these factors is 

Penchansky and Thomas’ metric of affordability, which refers to the cost of health 

services in relation to a patient’s ability and willingness to pay. Various socioeconomic 

and demographic factors have been considered in the literature on access to health care.    

Individual determinants of access have been an important area of study in health 

research. Characteristics such as income, education, employment status, sex, age, race 

and ethnicity, among others, have all been considered when identifying levels of access 

to health services. As mentioned by Rosenberg (2014), the focus of many if not all 

studies on access in health geography research has looked at a particular service and then 

examined the characteristics of the users, usually using cross-sectional datasets. Rates of 

utilization and perceived unmet health need have typically been used to quantify 

accessibility. While both methods are employed to measure “access”, a recent study by 

Allin, Grignon and Le Grand (2010) highlighted that utilization and unmet need are not 

one in the same, as there does not appear to be a consistent pattern of utilization among 

people who report unmet need. Only focusing on utilization as a proxy for access fails to 

account for the complexity of health care seeking behaviour or difficulties that may be 

experienced before care is received (Levesque, Harris, & Russell, 2013). However, there 

is also a paradox between whether an individual experiences unmet need or difficulty and 
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the likelihood that they will report this experience. That said, the value in this approach is 

capturing the subjective opinion of patients, which can provide invaluable insight. This 

project focuses on individuals who have already received diagnostic imaging services, so 

differences in utilization are less applicable. The wider focus will be on whether or not 

there are differences between subpopulations, namely income, education, sex and age, 

when it comes to experiencing difficulty accessing services.   

Socioeconomic status (SES) is a descriptive term that considers a person’s 

position in society based on income, education and occupation. The literature on SES 

regarding gradients in health outcomes is well documented, with many mechanisms 

described for the ways in which SES can influence health status (e.g., Pampel, Krueger, 

& Denney, 2010). While health insurance and family income has been found to be the 

largest barrier to access in privately funded systems (e.g., Ayanian, Weissman, 

Schneider, Ginsburg, & Zaslavsky, 2000; Hargreaves, Elliott, Viner, Richmond, & 

Schuster, 2015), these same findings, not surprisingly, are not seen in public systems 

(e.g., Blendon et al., 2002; Dunlop, Coyte, & McIsaac, 2000). When considering 

education, higher levels have been associated with better access to care, which has been 

largely attributed to better negotiation of the health care system and greater capacity to 

attain care (e.g., Finkelstein, 2001; Mirowsky & Ross, 2003). While this brief overview 

has discussed income and education as separate entities, it should be noted that SES is a 

much more complex topic that has widespread underlying influences on health. 

Research on gender disparities has found women to have generally lower levels of 

access to health services than men. That said, the literature is less clear about the extent to 

which socioeconomic status is contributing to these inequities, as compared to simply 
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gender differences. Some research has concluded that women have lower levels of access 

because of less available resources and greater demands placed on their time (Doyal, 

2000; Nelson & Park, 2006; Rosenberg & Wilson, 2000). This is supported by the 

OECD’s report entitled Closing the Gender Gap (2012), which found that women are 

paid less than men and are more likely to work part-time in order to reconcile work and 

family commitments. Recommendations for targeted funding for childcare services and 

community supports of special value to women have also been made to reduce unmet 

health needs among this population (Bryant, Leaver, & Dunn, 2009). More recently, a 

study by Socías, Koehoorn and Shoveller (2016) found that women in British Columbia 

had a higher likelihood of reporting unmet health needs, even when controlling for 

individual and contextual factors. This shows a clear relationship between gender and 

access that exists separately from socioeconomic status. 

Less explicit connections have been drawn concerning differing levels of access 

between age cohorts. As opposed to acting as an independent variable in determining 

access, age is instead largely used as a characteristic of the study population and studied 

separately from other cohorts. This can be explained by the commonly accepted “life 

course” approach to studying population health, which links adult health and disease risk 

to wider social, economic and cultural processes that are at play at different stages in life 

(Kuh & Ben-Shlomo, 1997, 2004). There is widespread research that addresses specific 

forms of care within targeted groups, such as mental health services for children (e.g., 

Anderson & Lowen, 2010; Burns et al., 2004) or home care services for rural older adults 

(e.g., Bacsu et al., 2012; Virnig, Ma, Hartman, Moscovice, & Carlin, 2006); however, 

less attention has been given to the relative impact of age on access more generally. As 
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the previous examples show, children and older adults tend to dominate the literature, as 

they have unique needs and are among the most vulnerable. Interestingly, studies have 

shown that these two groups are the least likely to report an unmet health need (Marshall, 

2011). Looking at access to a common service across the life course will allow for a more 

nuanced understanding of the role that age might play in accessing care.   

While not considered in this thesis, there are large health inequities observed 

when looking at race, ethnicity and creed. The basis for these challenges largely stems 

from sociocultural barriers. These include language difficulties, discrimination, attitudes 

of health professionals, alternative healing practices and lack of trust in the system, 

among others (Asanin & Wilson, 2008; Isaacs, Pyett, Oakley-Browne, Gruis, & Waples-

Crowe, 2010; Kremer, Ironson, & Porr, 2009; Scheppers, van Dongen, Dekker, Geertzen, 

& Dekker, 2006). These challenges with accessibility for certain populations highlights 

the health care system failing to meet the needs of those it is intended to serve. 

2.2.3 The Health Care System 

When looking at the health care system, Aday and Andersen characterize the 

delivery of health services by resources and organization. The labour and capital devoted 

to health care is considered, particularly in relation to the volume and distribution of 

resources. What the system does with these resources, on the other hand, is how the 

organization of the system is depicted. Specifically, entry and structure are considered. 

Entry refers to the process of actually entering the system, such as travel and wait time, 

while structure refers to what happens to a patient after they have gained entry. These 

factors are related to the accessibility and availability measures outlined by Penchansky 

and Thomas. While similar, there are differences between the two dimensions. 
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Accessibility refers to travel impedance, resulting from either distance or time, between a 

patient and the services they are trying to reach, while availability refers to the number of 

service points from which a patient can choose. Beyond accessibility and availability, 

Penchansky and Thomas describe the importance of accommodation, which refers to the 

extent that services are able to meet the needs of individuals in an area, including hours 

of operation and wait times. Existing literature places a large emphasis on socioeconomic 

and demographic determinants of access, however, the effect of space and place in 

shaping access receives less attention.   

In the case where geography is considered, the dominant belief has been that 

access is dependent on how close a person is to a service and how many service points 

exist around them (Rosenberg & Hanlon, 1996). This conceptualization of access to care 

and the way that it is studied can be traced back to the original divide in medical 

geography between disease ecology and health systems planning. Guagliardo (2004) 

outlines how spatial accessibility has traditionally been studied, which includes service-

to-population ratios, distance to nearest service, average distance to a set of services and 

gravitational models of service influence. The use of ratios to indicate access is an 

established approach, while the use of distance and time to care has expanded with the 

development of geographic information systems (GIS) (Ricketts, 2010). GIS has also, to 

some extent, allowed for the mitigation of the modifiable areal unit problem through the 

technique of creating “floating catchment areas” (Luo, 2004). Though there are 

increasingly sophisticated techniques that allow for more detailed spatial analyses, they 

still rest on the same premise that health service location and proximity are important 

determinants of access to health care services. 
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This tends to point to more rural and remote areas as less accessible due to the 

lack of service options and greater distance between providers. Research by Pong and 

Pitblado (2005) found that while most people in Canada live within five kilometers of a 

physician, some residents in rural areas are more than 100 kilometers from the closest 

physician. Furthermore, only 6 percent of physicians in Ontario practice in the north, with 

71 percent building their practice in a city (Wenghofer, Timony, & Pong, 2011). Several 

medical schools have directed initiatives to recruit and retain doctors, such as facilitating 

rural-oriented curricula and altering admission requirements for rural applicants (Curran 

& Rourke, 2004; Strasser et al., 2013). That said, those living in rural areas are still less 

likely to have a family doctor or a regular source of care (Mathews & Edwards, 2004; 

Sibley & Weiner, 2011). Residents of larger cities have also shown better access to 

specialist care, with rural residents needing to travel greater distances, usually outside 

their community, to access a specialist (Sapru, Cassidy, & Sibbald, 2015). This travel has 

also been associated with additional out-of-pocket expenses (Wong & Regan, 2009). The 

lack of resources has prompted widespread “e-health” initiatives (e.g., Liddy, Rowan, 

Afkham, Maranger, & Keely, 2013; Moffatt & Eley, 2010; Watanabe et al., 2013); 

however, these are less helpful in the case where a procedure needs to be performed. 

As previously outlined, the issue of lengthy wait times for health services in 

Canada has been identified as an important social and political priority, as waiting lists 

are often viewed as a proxy for access to care. This view has largely shaped the narrative 

when it comes to scholarship on this topic. Much of the wait time research, in general, 

centres around the strategies that individual facilities have employed to reduce the time 

their patients spend waiting (e.g., Aiken, Atkinson, Harrison, & Hope, 2007; Santibáñez, 
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Chow, French, Puterman, & Tyldesley, 2009). There is also a disproportionate focus on 

emergency department (ED) waiting times and overcrowding, with a variety of studies 

looking at the causes and implications of waiting in this setting (e.g., Asaro, Lewis, & 

Boxerman, 2007; Asplin et al., 2003; Li et al., 2015; Pines & Hollander, 2008). This is 

particularly interesting because the ED was not originally prioritized by the government. 

While factors such as pain management, mortality rates and the spread of infection as a 

result of delays in treatment have been widely covered in the ED, there has been less of a 

specific focus on the consequences of waiting for other health services. That being said, 

waiting too long is consistently found to be the single most common reason for unmet 

health needs and for reporting difficulty when accessing care (Clarke, 2016; Sanmartin, 

Houle, Tremblay, & Berthelot, 2002; Sibley & Glazier, 2009). The time that a patient 

spends waiting is largely indicative of the health care system’s ability to accommodate 

their needs, which has been shown to have a strong influence on overall experience. 

2.2.4 Patient Satisfaction 

Patient satisfaction refers to one’s attitude toward the health care system after they 

have been in contact with it. Aday and Andersen outline dimensions of satisfaction that 

should be considered when studying this concept, which include a patient’s opinion on 

the convenience of care, its coordination and cost, the attitude of the physician, suitability 

of the information received and judgement of quality. This fits with Penchansky and 

Thomas’ notion of acceptability, which captures the extent to which a patient is 

comfortable and satisfied with their care. Rosenberg (1998) previously commented on the 

internally identified failure of health geographers to capture the experiences of those 

seeking health care. This was reiterated in a recent progress report, which states that a 
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deeper understanding of what the lack of access to care means to people in their everyday 

lives is still missing (Rosenberg, 2014). Taking into account patient satisfaction and 

acceptability is an important step in addressing this gap.    

The patient perspective on their experience is increasingly used as an evaluation 

of the health care system and has shaped initiatives aimed at assessing, planning, 

delivering and improving health services. Several content analyses of patient satisfaction 

literature over the years have identified the same general domains that patients perceive 

and value across various service types (Anderson, Barbara, & Feldman, 2007; Boquiren, 

Hack, Beaver, & Williamson, 2015; Welch, 2010). These include: timeliness, provider 

interpersonal skills, communication of information, technical competence and efficacy, 

among others. Studies by Chen and Hou (2002) and Nelson and Park (2006) have found 

that factors such as these, which relate to the acceptability of health services, are 

responsible for the largest barriers to accessing care and reason for unmet health needs. 

Experiencing difficulty or being dissatisfied with services may lead individuals to 

avoid pursuing and attaining treatment, underuse preventative health services and 

increase their risk of complication with a delayed diagnosis (Sanmartin & Ross, 2006). 

This, in turn, can not only be detrimental to the health of patients, but can put stress on 

the health system by introducing patients that require more complex care. Accounting for 

patient satisfaction is therefore an even more worthwhile policy consideration. Mpinga 

and Chastonay (2010) go so far as to argue that patient satisfaction could be a useful 

indicator in monitoring the right to health, as outlined by the United Nations Committee 

on Economic, Social and Cultural Rights (CESCR) in General Comment 14/2000 

(CESCR, 2000). An early review of the literature conducted by Sitzia and Wood (1997) 
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points to three main determinants of patient satisfaction: expectation, patient factors and 

psycho-social biases. This general framework will help guide the following discussion. 

Much of the research on patient satisfaction is rooted in marketing-oriented theory 

that focuses on customer satisfaction in service environments (Batbaatar, Dorjdagva, 

Luvsannyam, & Amenta, 2015). In this literature, customer satisfaction is predominately 

assessed in accordance to the expectation-disconfirmation theory (Elkhani & Bakri, 2012; 

Qazi, Tamjidyamcholo, Raj, Hardaker, & Standing, 2017; Yüksel & Yüksel, 2001; 

Zeithaml, Berry, & Parasuraman, 1993). This theory postulates that satisfaction is 

determined by the difference between one’s expectation or desire before receiving a 

service and the evaluation of that service after receiving it. As a relative concept in the 

health sector, perception can relate to one’s values, beliefs on what type of care should be 

received or anticipation of what a doctor might say. Interestingly, it has been shown that 

some locations that might otherwise be deemed “inaccessible” are not always perceived 

this way by those who live there (Ritchie, Jacoby, & Bone, 1981; Simpson, 1979). This 

suggests that there is merit in managing patient perception when it comes to influencing 

accessibility of health services and health service environments. 

The impact of wait time on patient satisfaction has been of particular interest. 

Bleustein et al. (2014) found that longer wait times were negatively correlated with every 

aspect of patient experience in ambulatory care. Not only was likelihood to recommend 

and general satisfaction decreased, but the overall quality of care and confidence in the 

provider and information received were also impacted. That said, research has shown that 

actual wait time is not necessarily the most accurate correlate of satisfaction. Thompson 

and Yarnold (1995) found that patient satisfaction in the emergency department was more 
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reliably a function of the magnitude and direction of the difference between perceived 

and expected wait time, as opposed to the actual reported wait. Another study in the 

emergency department found that effective information delivery and staff politeness were 

positively associated with overall satisfaction, while actual waiting time did not seem to 

have an impact (Thompson, Yarnold, Williams, & Adams, 1996). Conner-Spady, 

Sanmugasunderam, Courtright, McGurran and Noseworthy (2004) looked at this in 

relation to time spent on a cataract surgery waiting list. In their study, patients whose 

actual wait time was shorter than their minimum acceptable wait time had greater odds of 

being satisfied, while those who waited longer than their minimum acceptable time had 

lower odds. This was independent of what the actual wait time or minimum acceptable 

wait time was. It is important to keep in mind that expressions of satisfaction are a 

manifestation of opinion, meaning that underlying assumptions must be taken into 

account (Bond & Thomas, 1996; Locker & Dunt, 1978). Potential confounding variables, 

particularly patient demographics, are therefore an important consideration.  

There is a large body of literature to support that satisfaction and expectation are 

variable between different subpopulations. A multilevel analysis performed by Hekkert, 

Cihangir, Kleefstra, Van Den Berg and Kool (2009) looked to see the proportion of 

variance in patient satisfaction based on patient-level and hospital-level factors. The 

results showed that a substantial part of the variance could be attributed to patient-level 

characteristics, such as gender, age, education and language, as opposed to hospital size 

or hospital type. In this study and other literature on the topic, patient age and level of 

education are most clearly associated with satisfaction. This finding holds true across a 

variety of metrics and health services. A survey of quality of care was administered by 
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Rahmqvist and Bara (2010) to all medical centres in a county of Sweden to determine 

global patient satisfaction across all types of medical specialties. Linear regression 

analysis revealed that younger patients and those with less education were among the 

most satisfied groups, while older patients and those with higher education were the least 

satisfied. The relationship of patient characteristics and satisfaction following day surgery 

has also been examined. Lemos et al. (2009) found that the “totally satisfied” group had 

lower levels of academic qualifications and a higher mean age compared to the “not 

totally satisfied” group. When looking at perceptions of wait time acceptability, similar 

conclusions are drawn, with less educated and older patients being most likely to view 

their wait as acceptable (Sanmartin, Berthelot, & McIntosh, 2007). That said, satisfaction 

is largely measured using questionnaires and survey data, making it important to consider 

the potential biases that can limit the interpretation of these results. 

In addition to expectations and underlying assumptions based on 

sociodemographic characteristics, patient satisfaction can also be shaped by the way that 

data is collected. In their viewpoint article, Kupfer and Bond (2012) question the 

increasing reliance on patient satisfaction in light of the lack of critical analysis that has 

been conducted when it comes to integrating quality and outcome metrics into 

questionnaires. In their view, the credibility of patient satisfaction surveys is not 

supported by the medical literature. The Institute of Medicine (IOM) released a report 

entitled Crossing the Quality Chasm (2001), in which they defined six aims of 

improvement for quality care; safety, effectiveness, patient-centeredness, timeliness, 

efficiency and equity. The report noted the purposeful decision to omit patient 

satisfaction, as the IOM did not consider it to be an adequate measure. These concerns 
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have been echoed by several scholars in the field and are largely attributed to the lack of 

theoretical foundation and inherent challenges with reliability and validity. 

High reported levels of satisfaction are a characteristic feature of this research. 

One of the earliest investigations into this phenomenon was conducted by Williams, 

Coyle and Healy (1998). They used a patient satisfaction questionnaire and individual 

interviews with the same patients and found that while patients described negative 

perceptions in their interviews, their rating of the same aspect of care on the 

questionnaire was higher. A study performed by Mazor, Clauser, Field, Yood and 

Gurwitz (2002) demonstrated the impact that response bias can have on patient 

satisfaction surveys. Their analysis showed that reported patient satisfaction is likely an 

overestimation of actual satisfaction, with the effect being greatest for physicians with the 

lowest actual satisfaction scores. Generally, in order for dissatisfaction to be conveyed, 

an extreme negative event will have needed to occur (Williams, 1994). Given logistical 

restrictions, this thesis must rely on self-reported satisfaction measures in order to attempt 

to capture the subjective experience of patients throughout their interaction with 

diagnostic imaging services. The limitations of this are acknowledged and will be taken 

into account throughout the analysis. That said, this measure is only one component of 

the project and will not be relied upon in isolation when examining overall accessibility. 

2.2.5 Contributions to Literature 

The majority of research on accessibility to health services has taken the approach 

of choosing a particular service and evaluating levels of access within or between 

subpopulations based on a commonly accepted metric. These metrics might include rates 

of utilization, levels of unmet need and the spatial distribution of services, among others. 
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While this project does follow suit in focusing on diagnostic imaging services, the 

conceptual framework that grounds the analysis will allow for a well-rounded assessment 

that takes a more holistic perspective in measuring accessibility. This is not a common 

approach in existing literature, perhaps because it is a more intensive process. The 

driving force behind this project is to better understand the experience of interacting with 

this health service. There are clear connections between diagnostic imaging and medical 

benefit, which is an underlying consideration in the importance of this research. 

However, in keeping with the transition away from the biomedical model of health, this 

thesis looks to expand the understanding of how barriers to access and experiencing 

difficulty might impact patient health and well-being more broadly. 

Powell (1995) argues that medical geography’s contribution toward the study of 

accessibility of health care facilities must be seen as a failure. By examining texts and 

research articles that deal with access and utilization of health services, it was concluded 

that medical geographers had been largely absent from some of the major spatial debates 

surrounding health and health care. Based on this investigation, two broad concerns that 

medical geographers should consider when contributing to research on this topic have 

been identified. These areas include examining the effect that living in a certain area has 

on an individual, as opposed to merely pointing out inequities based on space, and 

determining the relative importance of space on access, as compared to aspatial factors. 

This thesis aims to address both of these gaps in knowledge. It is not the intent of this 

project to disproportionately prioritize the role that geography plays in health service 

accessibility, but rather to approach the topic in a way that allows for the consideration of 

both spatial and non-spatial aspects of accessibility and the relative influence of each. 
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2.3 Diagnostic Imaging 

Given the relative lack of progress that has been made in reducing wait times for 

diagnostic imaging, particularly MRI scans, compared to other priority procedures, there 

is a clear need for continued research regarding the accessibility of this service. This 

project aims to better understand the impact that waiting has on the experience of 

accessing diagnostic imaging and why experience might vary based on where a person 

resides. To do this, the final section of this literature review will summarize what is 

known about the utilization and appropriateness of MRI services and the process of 

waiting for diagnostic imaging, predominantly in the Canadian context. This foundation 

will help inform the conclusions that are able to be made as a result of this research and 

allow for meaningful, patient-centred recommendations for health reform. 

2.3.1 Capacity, Utilization and Appropriateness 

One of the main criticisms of MRI services in Canada, apart from lengthy wait 

times, is the low number of MRI machines per capita, which falls well behind other 

developed counties. In 2017, the Organization for Economic Cooperation and 

Development (OECD) reported that Canada had 9.5 MRI machines per 1 million people, 

which was below the OECD average of 15.9 machines (OECD, 2017). In addition to the 

comparatively low number of MRI machines available, studies have shown that only 

between 58 percent and 61 percent of available units across Canada are operational on 

weekends and as few as 3 percent consistently operate 24/7 (Bercovici & Bell, 2008; 

Emery et al., 2009). These findings are not unique, as restricted hours are common 

among specialized services (Seymour, Cairns, Wilkie, Sandercock, & Wardlaw, 2006). 

By analyzing utilization of MRI scanners in Canada, Ariste and Fortin (2007) found that 
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an additional 31 percent operating capacity may exist without additional infrastructure 

investments. That said, operating at optimal capacity can be limited by supply costs, lack 

of radiologists and technologists, a shortage of clerical staff or the age of the equipment 

(Keller, 2005). Based on this, it is not surprising that longer hours of operation are 

typically found at facilities in large urban centres with more resources available 

(Vanderby, Badea, Sánchez, Kalra, & Babyn, 2017b). The natural government response 

has been to invest in new equipment and provide additional funding to expand hours of 

operation; however, this has not proven to be successful in alleviating waiting lists. 

Increases in capacity have shown to alter physician referral behaviour through 

supply-induced demand. A report released by the Institute for Clinical Evaluative 

Sciences (ICES) found that regions with the highest number of MRI scanners per capita 

were among the regions with the highest utilization, while regions with the lowest 

number of scanners had the lowest utilization (Iron, Przybysz, & Laupacis, 2003). This is 

supported by an analysis of the determinants of CT and MRI utilization in Taiwan, which 

found that supply-side factors significantly increased diagnostic imaging utilization 

(Kung, Tsai, Yaung, & Liao, 2005). There are also other non-clinical reasons why a 

physician might choose to order a diagnostic scan, which can lead to inequities in access.   

A population-based analysis conducted by You, Venkatesh and Laupacis (2009) 

using Ontario Health Insurance Plan (OHIP) claims for MRI scans over a 5-year period 

found that while rates of MRI use rose for all income groups, the increase was greatest 

among the wealthiest 20 percent of the population. By the end of the study period, 

Ontarians living in the wealthiest neighbourhoods were found to be 38 percent more 

likely to receive MRI services than those living in the poorest neighbourhoods. The 
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researchers concluded that, based on existing literature, these findings could not simply 

reflect a greater need among individuals with higher socioeconomic status. They instead 

suggested that these individuals were more likely to ask their physician for an MRI scan. 

This hypothesis was validated in a subsequent study conducted by You, Levinson and 

Laupacis (2009), which consisted of in-depth interviews with physicians from diverse 

practice settings. The thematic analysis revealed that clinicians were increasingly 

ordering diagnostic scans as a form of defensive medicine, to avoid being sued, in 

addition to pressure from patients. In the latter case, some physicians revealed ordering 

imaging tests for their patients as a way to “appease” them, even when they knew there 

was nothing to be worried about. This type of physician behaviour has raised concerns 

surrounding the unnecessary ordering of diagnostic tests. 

The most recent review of MRI appropriateness tests in Canada found results 

ranging from 2 percent of brain, lumbar spine and knee exams being inappropriate in one 

study to 28.5 percent of spine exams being inappropriate in another (Vanderby, Sánchez, 

Kalra, & Babyn, 2015). The variation in findings was the result of differences in 

methodology, geographic region, patient population, evaluation tools and anatomic 

region. A subsequent analysis reviewed 1087 MRI exams from the same day at facilities 

across Canada (Vanderby, Badea, Sánchez, Kalra, & Babyn, 2017a). Each exam was 

assessed using two main tests of appropriateness. Results showed that between 6.6 

percent and 12.6 percent of MRI performed were inappropriate. However, results differed 

based on anatomic region, with almost one-third of MRI exams on the spine being found 

to be inappropriate. Not only can inappropriate testing result in unnecessary costs for the 

health care system, but it can also lead to more patients accumulating on the waiting list.   
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2.3.2 Waiting for Testing 

There are a number of points throughout the process of getting a CT or MRI scan 

that can involve waiting. The first step involves visiting a general practitioner (GP) about 

a medical concern. Waiting for this initial appointment to start the process of accessing 

diagnostic imaging is not accounted for in the OWTS. Once an appointment is made, the 

GP will determine whether or not a diagnostic scan is recommended.  

In addition to the non-clinical reasons for ordering a diagnostic test that were 

previously mentioned, there can also be many clinical reasons a diagnostic test might 

need to be performed. Laupacis and Evans (2005) outline some of these reasons, which 

include: making a diagnosis, determining prognosis, monitoring progress of an 

intervention and determining the extent of a disease. This makes it difficult to succinctly 

summarize the indications of such testing, and, in turn, establish clinically significant 

benchmarks for how long patients should wait to receive their test. You et al. (2008) 

conducted the first provincial audit of the specific reasons for diagnostic testing through a 

cross-sectional chart-abstraction across 29 hospitals in Ontario. They found significant 

variation in the ordering patterns, with as much as a 70-fold difference in the frequency 

of scans ordered for the same indication. This suggests that having access to diagnostic 

imaging can be largely dictated by one’s physician. 

If a GP believes a diagnostic test is warranted, they can either make the referral 

themselves, or refer the patient to a specialist. Vanderby et al. (2017b) looked at 

variations in MRI provision and processes among Canadian academic centres and found 

that most facilities accepted referrals from both GPs and specialists. A report published 

by ICES using data available through OHIP found that while 68 percent of facilities 
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accepted referrals from GPs and specialists, 12 percent would only allow referrals from 

GPs that were affiliated with the institution and the remaining 20 percent would only 

accept a specialist referral. The report also pointed to geographic differences in whether 

scans were ordered by a GP or specialist, with 42 percent of scans in northern Ontario 

coming from GPs, compared to only 17 percent in southern Ontario. In the province as a 

whole, 24 percent of MRI scans were ordered by neurologists, 20 percent were ordered 

by GPs, 17 percent were ordered by orthopedic surgeons and 8 percent were ordered by 

neurosurgeons (Iron et al., 2003). Being referred to a specialist before receiving a 

diagnostic test can add an unknown amount of time to the waiting process, as this 

information is not tracked by the OWTS.  

Whether a patient is referred by their GP or a specialist, they must wait to hear 

from the facility they have been referred to. In addition to differences in the number of 

scanners or hours of operation, substantial variation in request prioritization has also been 

observed between facilities, which can significantly impact how long an individual is 

required to wait. The study by Vanderby et al. (2017b) that analyzed MRI services at 

Canadian teaching hospitals found a range of prioritization methods, including numerical 

priority scales, time-based priority scales and descriptor priority scales. Only two 

facilities reported utilizing the Canadian Association of Radiologists (CAR) Access 

Targets (CAR, 2013). An earlier cross-sectional review of all public MRI facilities in 

Canada found that while most facilities had some method to triage requests, only 42 

percent had explicit, documented criteria to guide the prioritization process. This was 

based on a response rate of 65 percent, with an equal mix between the number of beds, 

facility type and city size within the sample (Emery et al., 2009). These findings suggest 
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that the facility a patient is referred to can have a significant impact on how quickly they 

receive their scan.    

After receiving an appointment date and time, the patient must then wait for their 

appointment. The time between when they are referred, known as “decision to treat” and 

the time that they receive their scan, known as “treatment”, is the time that is measured 

and reported. However, even after receiving their scan, a patient must still wait to be 

informed of the results, which is not tracked by the OWTS. A review of the public’s view 

of the OWTS found that these unaccounted for wait times led to distrust of what was 

being reported on the website (Bruni, Laupacis, Levinson, & Martin, 2010). An email 

content analysis of all emails sent to the OWTS email and individual interviews revealed 

that the public believed the government was being misleading by underreporting the time 

that patients actually spend waiting.  

As part of the OMOHLTC’s strategy to promote accountability and transparency 

through the OWTS, the process of getting a diagnostic scan is outlined on their website. 

It is claimed that understanding how this process works will help patients estimate when 

their service will occur to avoid putting their life on hold, increase their awareness to 

allow for a more informed conversation about their options and provide peace of mind 

through education on why waiting occurs. The findings of Bruni et al. (2010) would 

suggest that this initiative has not yet been successful. 

2.3.3 Contributions to Literature  

While diagnostic imaging services have been targeted as a priority procedure by 

both the federal and provincial government, there are still many questions left 

unanswered that have hindered the ability for meaningful improvements in access to be 
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made. Only a small group of scholars have published on isolated aspects of this topic 

outside the realm of efficiency, with the rest of the available information coming from 

government agencies, non-government organizations and advocacy groups. A systematic 

literature review conducted by CAR was unable to find any articles relevant to patient 

outcomes and access to MRI or CT (CAR, 2013). As has been mentioned, there are also 

no clinically significant pan-Canadian benchmarks for how long patients should wait to 

receive their diagnostic scan (CIHI, 2016). Without an evidence-informed basis for the 

importance of reducing wait times for this service, it is hard to justify the immense 

resources that have been devoted to arbitrarily shortening the time patients spend waiting.  

As it stands, there does not appear to be any research papers available that 

approach an analysis of diagnostic imaging accessibility from a holistic perspective like 

has been proposed in this project. In fact, no academic literature pertaining to the 

accessibility of MRI or CT services was found that employed a theoretical framework to 

ground the investigation. There has also yet to be a geographic analysis of the wait time 

data from the OWTS. Therefore, this thesis has the potential to fill a large gap in 

scholarship and uncover a more nuanced understanding of the ways in which waiting for 

diagnostic imaging might differentially impact subpopulations with varying levels of self-

perceived health status in specific regions of the province. 
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Chapter 3 

Accessibility of Diagnostic Imaging in Ontario 

This chapter explores the barriers that individuals identify when accessing 

diagnostic imaging services in Ontario, with special attention given to the role of one’s 

sociodemographic characteristics, namely sex, age, education and income, as well as 

one’s geographic location and self-rated health status. These factors are also compared 

against the way in which patients report that their life was impacted by waiting. Wait 

time acceptability and patient satisfaction are also considered. 

3.1 Canadian Community Health Survey 

Health data from the CCHS – Annual Component, 2010 is utilized in this chapter. 

The CCHS is an annual, cross-sectional survey that was originally established by CIHI, 

Statistics Canada and Health Canada to gather health-related data at the sub-provincial 

level of geography. The questionnaire is comprised of common content, optional content 

and rapid response content. The common content is asked to all respondents and remains 

relatively stable in the questionnaire from year to year. The optional content is chosen by 

individual health regions and is usually coordinated at the provincial level to allow for 

targeted public health priorities to be addressed. The rapid response content is offered on 

a cost-recovery basis for organizations interested in obtaining data related to a specific or 

emerging topic related to the health of the population. These questions only appear in the 

questionnaire for two months and are asked of all respondents during that time (Statistics 

Canada, 2011). Appendix A provides an overview of the content included in each 

component of the survey and Appendix B shows the selection of optional content by 
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province and territory in 2010. This cycle of the survey was chosen over a more recent 

cycle due to the inclusion of the Waiting Time (WTM) module, which was selected by 

the province of Ontario to be included as optional content in the CCHS, 2010. The 

Access to Health Care Services module (ACC) and the Health Care System Satisfaction 

module (HCS) were also used. The exact questions that were asked on the survey and 

utilized throughout the analysis are outlined in Appendix C. 

Households and subsequent respondents are targeted using a combination of three 

sample frames: an area frame, a list frame of telephone numbers and a random digit 

dialing frame. With this combination of sample frames, 88,410 households were 

identified as being in-scope for the CCHS, 2010 survey, with 71,315 households 

accepting the offer to participate. Among the responding households, one individual per 

household was selected and 63,191 individuals chose to participate. This equates to a 

combined response rate for the area frame and phone frame of 71.5 percent at the Canada 

level. Appendix D provides a more detailed breakdown of the response rates by province, 

health region and frame for 2010.  

The survey targets individuals over the age of 12 years old who are living in 

private dwellings in all provinces and territories. Those living on reserve, Crown land or 

certain remote regions, as well as full-time members of the Canadian forces and persons 

residing in institutions are excluded. It is estimated that the survey is able to capture 98 

percent of the Canadian population aged 12 and older. Interviews are predominately 

conducted using computer assisted interviewing techniques, with approximately half of 

the CCHS, 2010 interviews being conducted in person and the other half being conducted 

over the phone. The average length of a CCHS interview is 40 to 45 minutes.  
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After data are collected and processed, it is made available in three microdata 

formats: master files, share files and public use microdata files (PUMF). Master files 

contain all variables and records from the survey and are available internally at Statistics 

Canada and in Statistics Canada’s Research Data Centres (RDCs). Custom tabulation 

requests can also be made. Share files contain all variables and records of respondents 

who agreed to share their data with Statistics Canada’s partners, which include provincial 

and territorial health departments, Health Canada and the Public Health Agency of 

Canada. This share file is only released to these organizations. PUMFs are developed 

from the master files in a way that ensures respondent confidentiality and allows for the 

most useful data at the health region level. Variables that can lead to identification of an 

individual are removed from the data file or collapsed to broader categories. Access to 

this file type is made available at no charge to post-secondary institutions through the 

Data Liberation Initiative, which is how the data for this thesis was obtained.    

3.2 Methodology 

The IBM SPSS Statistics 24.0 software package was used to analyze the data 

acquired from the CCHS, 2010. The full data set was downloaded from the ODESI 

database and then cleaned to remove unneeded variables. The study sample included only 

those residing in the province of Ontario and the associated health regions, which left 

21,526 respondents. Individuals aged 17 and younger were then removed, as this research 

focuses on the accessibility of diagnostic imaging among the adult population. This 

resulted in a study sample of 19,588 people. Before conducting further analysis, the data 

set was weighted according to the “Weights – Master” variable provided by Statistics 

Canada. The CCHS User Guide mandates that survey weights be incorporated into 
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analysis in order for findings to be representative of the population (Statistics Canada, 

2011). The final weighted study sample was 10,261,550 individuals.  

Respondent characteristics were first considered before addressing the specific 

research questions of interest. The number of people that received diagnostic imaging 

services, in addition to the kind of scan, facility type, patient type and geographic 

location for all testing was determined. It should be noted that rounding errors resulted in 

some totals being slightly above or below 100 percent. A profile of the proportion of the 

population that needed diagnostic imaging services, reported difficulty and had their life 

impacted by waiting based on predisposing, enabling and need characteristics was then 

created. Sex, age and education were used to consider predisposing factors, total personal 

income and geographic location were used to measure enabling factors and self-rated 

health status was used to estimate need factors.  

3.2.1 Research Question #1: What are the barriers to access and impacts of waiting for 

diagnostic imaging services? 

The types of difficulties experienced by those accessing diagnostic imaging 

services was of particular interest in this research. Each difficulty listed within the ACC 

module was compiled into a single graph to show all of the difficulties that were reported 

by more than 5 percent of people. This threshold was chosen for clarity purposes when 

presenting the results graphically, however, all difficulties reported by less than 5 percent 

of respondents were outlined below the figure. Graphical representations contained 

within this analysis were generated using Excel. A similar process was undertaken to 

examine the ways in which one’s life was impacted while waiting for diagnostic imaging 

services, which was also of particular interest in this project. Each of the specific impacts 
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listed within the WTM module were analyzed and compiled into a single graph that 

showed responses reported by more than 5 percent of people, with all other impacts being 

provided in the notes below the graph.  

This research was not only interested in identifying the barriers associated with 

accessing diagnostic imaging and the impacts of waiting for care, but also the role that 

population characteristics might play in determining one’s perception of access. Chi-

square tests of independence were performed to determine whether there was a 

statistically significant relationship between whether someone reported difficulty getting 

a diagnostic test or reported that their life was impacted by waiting based on sex, age, 

education, income, geographic location and self-rated health.  

Subsequent cross-tabulations were then performed to examine whether the types 

of difficulty and specific impacts reported differed based on these variables. Respondents 

were asked whether they experienced each barrier or impact through separate “yes” or 

“no” questions on the CCHS. As such, it was possible for each subpopulation to have a 

total percentage of barriers and/or impacts that added to more than 100 percent. In order 

to visually compare the relative composition of difficulties and impacts between groups 

of respondents, individual 100 percent stacked bar graphs were used. Data labels depicted 

the actual weighted percentage of respondents that reported each difficulty and impact so 

as to retain a higher level of specificity in the analysis when making comparisons. 

The decision to focus on whether respondents reported difficulty or were 

impacted while waiting for a diagnostic test in general, and not MRI services specifically, 

was made to account for small sample sizes. Challenges with small sample sizes were 

also mitigated by consolidating some of the categorical variables into fewer groups with a 
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greater number of respondents in each group. This was done for age cohort, personal 

income, self-rated health and geographic location. Age groups were adjusted from 14 

cohorts down to four, which included young adults (18-24 years), adults (25-39 years), 

middle age (40-59 years) and older adults (60+ years). The six personal income groups 

were aggregated into four income levels: no income, low income (<$39,999), middle 

income ($40,000-$79,999) and high income ($80,000+). When rating health status, 

respondents could choose from five categories on the CCHS. These were consolidated 

into three categories for analysis, which included excellent/very good, good and fair/poor.  

The 34 health regions contained in the CCHS were collapsed into four larger 

regions which were inspired by the enforcement regions outlined by the Ministry of 

Labour (2017). These consolidated regions include: Northern Ontario, Southwestern 

Ontario, Southeastern Ontario and the Greater Toronto Area (GTA). A map showing 

these regions, as well as the individual health units contained within each region, can be 

found in Appendix E. It should be noted that there were no data reported in the PUMF for 

the Huron County Health Unit, the Perth District Health Unit or the Timiskaming Health 

Unit individually. The PUMF appears to have collapsed data from Huron County and 

Perth District into a health region identified as “HURON, PERTH UN.”. This was likely 

done to account for small subsample sizes or the theoretical possibility of identifying 

someone. Given that this analysis focused on aggregated regions, this is not expected to 

impact the interpretation of the results. 

The final step in the analysis was determining the relative impact that each 

variable and group of variables had in determining whether someone reported difficulty 

accessing diagnostic imaging services. This was done by running a binary logistic 
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regression with the model set to predict the probability of experiencing difficulty between 

reference and non-reference groups. The reference group was chosen based on the group 

that was most likely to report difficulty in each chi-square test. The odds ratio (OR) and 

confidence interval (CI) was then considered to interpret the likelihood of reporting 

difficulty based on predisposing, enabling and need factors. The same type of analysis 

could not be performed for the relative impact of each variable in determining whether 

one’s life was impacted by waiting because sample sizes were too small. 

3.2.2 Research Question #2: How does wait time acceptability influence satisfaction? 

This study also aimed to examine how patients viewed the time they were 

required to wait for their diagnostic scan. The WTM module contained a question asking 

about the respondent’s opinion of wait times, which was used in this analysis. The 

frequency of the study population reporting that they found their wait time to be 

acceptable, unacceptable or had no view was first considered. A chi-square test of 

independence was then performed to determine whether there was a statistically 

significant relationship between whether someone reported difficulty accessing 

diagnostic imaging and their opinion on the acceptability of their wait. The results of this 

analysis were presented in a clustered bar chart. An additional chi-square test of 

independence was performed to determine whether there was a statistically significant 

relationship between wait time acceptability and geographic location, with the results 

displayed in a subsequent clustered bar chart. The same health regions that were 

identified earlier in the analysis were used (Appendix E). 

Unfortunately, respondents were not asked to rate their satisfaction with 

diagnostic imaging services specifically, so an explicit relationship could not be drawn 
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between wait time acceptability and patient satisfaction. That said, the HCS module did 

ask respondents to rate health services more broadly. These ratings were compared 

against wait time acceptability to determine if the influence of wait time on satisfaction 

could be expanded beyond the specific service that was accessed. Chi-square tests were 

run to characterize the association between wait time acceptability and the way in which 

respondents rated the availability and quality of health services in their community and 

the province as a whole. Stacked bar graphs (100%) were then developed to show the 

results of each cross-tabulation graphically. 

3.3 Results 

According to the CCHS, 2010, 1,149,869 people in Ontario above the age of 18 

years old required diagnostic imaging services. Most people reported needing MRI 

services (56.1%), while others reported needing a CT scan (37.8%) or angiography 

(6.1%). It was most common for the test to be performed in a hospital (89.9%), while 

some accessed their required service in a public clinic (6.3%), and few accessed their 

service in a private clinic (3.5%). While some respondents were in-patients at a hospital 

at the time their test was performed (10.3%), most people were not (89.8%). The majority 

of testing occurred within the respondent’s own province of Ontario (94.3%), however, 

some respondents reported travelling to another province for their test (3.1%) and others 

reported travelling outside of the country (2.6%).  

Table 1 provides an overview of the population characteristics for those who 

required diagnostic imaging, as well as the proportion of individuals within each 

subpopulation that reported difficulty with access or having their life impacted from 

waiting based on predisposing, enabling and need factors. Understanding these contextual 
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aspects of the study population was important in setting the stage for analysis. The 

following section will outline the specific findings in detail.  

3.3.1 Types of Difficulty and Impacts of Waiting 

In Ontario, 17.3 percent of the study population reported experiencing some form 

of difficulty when accessing diagnostic imaging services. Figure 1 shows the types of 

difficulty experienced by more than 5 percent of respondents. The top two difficulties 

reported were waiting too long for an appointment (63.5%) and waiting too long for a test 

(23.3%). It was found that 78.3 percent of people reported some form of waiting as an 

issue; either for their appointment, their test, or both. These findings demonstrate the 

relative barrier that wait time poses in comparison to other difficulties associated with 

accessing diagnostic imaging services. Of those who reported difficulty when accessing 

their diagnostic testing, 50.8 percent reported that their life was affected by waiting. This 

accounted for 13.0 percent of all respondents in Ontario. Figure 2 shows the ways in 

which more than 5 percent of respondents reported that their life was impacted. The top 

two impacts experienced were worry, anxiety and stress (70.3%) and pain (54.7%).  
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Table 1 

 

Population Characteristics of Those Needing Diagnostic Imaging Services, Those Reporting 

Difficulty with Access and Those Reporting Being Impacted by Waiting  

Population Characteristics 
% Needing 

Diagnostic Imaging  

% Reporting 

Difficulty 

% Reporting 

Life Impacted 

Predisposing Factors 

Sex 

 Male 48.3 46.7 44.0 

 Female 51.7 53.3 56.0 

Age Cohort    

 Young Adult (18-24 years) 5.9 5.2 2.0 

 Adult (25-39 years) 15.1 13.2 20.5 

 Middle Aged (40-59 years) 44.3 59.9 57.9 

 Older Adults (60+ years) 34.7 21.7 19.7 

Level of Education  

 < Secondary 13.1 7.3 7.3 

 Secondary Graduate 16.6 12.5 10.7 

 Other Post-Secondary 7.2 9.3 7.5 

 Post-Secondary Graduate 63.2 70.8 74.5 

Enabling Factors  

Total Personal Income  

 No Income 3.8 7.4 8.3 

 Low Income (< $39,999) 53.0 45.3 47.6 

 Middle Income ($40,000-$79,999) 26.8 24.1 26.8 

 High Income ($80,000+) 16.5 23.2 17.3 

Geographic Location  

 Greater Toronto Area (GTA) 43.0 52.7 55.5 

 Northern Ontario 8.1 5.3 4.7 

 Southwestern Ontario 31.9 22.3 22.9 

 Southeastern Ontario 17.0 19.7 16.9 

Need Factors  

Self-Rated Health Status  

 Excellent/Very Good 40.8 35.3 28.6 

 Good 30.2 29.4 27.8 

 Poor 29.0 35.3 43.5 
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Figure 1. Difficulties associated with accessing diagnostic imaging services in Ontario. 

 
NOTE: The following difficulties were reported by less than 5% of people: 

• Still Waiting (2.2%) 

• Service Not Available in Area (1.8%) 

• Transportation (1.7%) 

• Service Not Available When Required (1.6%) 

• Deterioration of Health (1.0%) 

• Cost (0.6%) 

• Did Not Known Where to Go (0.2%) 
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Figure 2. Impacts of waiting for diagnostic imaging services in Ontario. 

 
NOTE: The following impacts were reported by less than 5% of people: 

• Personal relationships suffered (3.5%) 

• Health improved (0.8%)
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3.3.2 Influence of Population Characteristics 

Statistical analysis showed that sociodemographic and geographic factors play a 

role in whether or not an individual experiences difficulty accessing diagnostic imaging 

and whether their life is impacted by waiting. A complete overview of the cross-

tabulations and chi-square test outputs can be found in Appendix F and Appendix G. 

Results also show that various predisposing, enabling and need factors can influence the 

types of difficulties that are reported and the ways that life is affected.  

3.3.2.1 Predisposing Factors 

A statistically significant relationship was found between difficulty getting a 

diagnostic test and sex (X2 (1, N = 1148927) = 243.3, p < .001). Females (17.8%) were 

more likely to report difficulty than males (16.7%). Males (70.9%) were more likely to 

report waiting too long for their appointment than females (57.1%), however, females 

(29.6%) were more likely than males (16.1%) to report waiting too long for their test. 

Females were also more likely to indicate that there were other difficulties associated 

with getting their diagnostic test (12.7%) when compared to males (6.5%). Figure 3 

clearly shows the full composition of difficulties experienced by each sex. 

Similarly, the relationship between sex and whether one’s life was impacted by 

waiting was also statistically significant (X2 (1, N = 1137500) = 1353.7, p < .001), with 

females (14.1%) being more likely than males (11.8%) to report being impacted. Figure 4 

shows the types of impacts reported by each sex. While worry, anxiety and stress as well 

as pain are the top two issues reported by both sexes, the other impacts appear to have a 

differential impact on males and females. Men (51.9%) were much more likely than 

women (19.7%) to report being worried for their family or friends. Males were also more 
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likely to report problems with activities of daily living (ADL), with 34.9 percent 

reporting this impact, compared to 25.1 percent of females. Women were more likely 

than men to report all other impacts associated with waiting.  

The relationship between difficulty getting a diagnostic test and age cohort was 

also found to be statistically significant (X2 (3, N = 1148929) = 25429.7, p < .001). Those 

who were classified as “middle age” were most likely to report experiencing some sort of 

difficulty (23.4%), compared to young adults (15.6%), adults (15.2%) and older adults 

(10.8%). Young adults (46.1%) and older adults (56.3%) were less likely to report 

waiting too long for their appointment compared to adults (70.8%) and those who were 

middle aged (66.1%). There did not appear to be large differences between age cohorts in 

terms of waiting for a test, getting an appointment or “other” difficulties (Figure 5). It is 

worth noting that young adults did not report any difficulty associated with getting a 

referral, while all other age cohorts did.  

Being impacted by waiting was found to be statistically significant when looking 

at different age cohorts (X2(3, N = 1137501) = 25377.8, p < .001); however, a somewhat 

different result was observed than above. While older adults (7.4%) and young adults 

(4.4%) were still the least likely to report being impacted, adults (17.5%) were slightly 

more likely to report impacts than those who were middle age (16.9%). A greater level of 

variation was seen when looking at the impacts of waiting between cohorts compared to 

the difficulties different cohorts faced (Figure 6). For example, health deterioration was 

not reported by any young adults, while 19.8 percent of older adults reported this impact. 

Conversely, 19.2 percent of young adults reported a loss of income and 13.5 percent 

reported a loss of work, but less than 3 percent of older adults reported each of these 
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impacts. Young adults were also more likely to report pain than worry, stress or anxiety, 

which was different than all other age cohorts and the study sample as a whole.    

Experiencing difficulty getting a diagnostic test showed further statistical 

significance in relation to level of education (X2 (3, N = 1137858) = 12323.4, p < .001), 

with those having other post-secondary education most likely to report difficulty (22.8%). 

In general, individuals with higher education reported experiencing difficulty more often 

than those with lower levels of education. Almost 20 percent of those with other post-

secondary or post-secondary graduates reported difficulty, while only 11.6 percent of 

secondary school graduates or those with less than a secondary school education reported 

difficulty. Waiting too long for an appointment and getting an appointment appeared to 

pose similar levels of difficulty for all levels of educational attainment, while waiting too 

long for a test, getting a referral and “other” difficulties were more variable (Figure 7). 

The relationship between level of education and reporting being impacted by 

waiting showed similar trends and produced a statistically significant result (X2 (3,  

N = 1129808) = 11102.0, p < .001). Those with higher levels of education (15.2%) were 

also more likely to report being impacted than those with lower levels of education 

(8.0%). That said, post-secondary graduates (15.4%) were the most likely to report that 

their life was affected by waiting, compared to those with other-post secondary education 

being the most likely to report difficulty. Figure 8 shows the various impacts reported by 

each group, which was found to be quite variable. Of particular interest was the fact that 

77.2 percent of those with less than secondary education reported being worried for 

family or friends, which was found to be the greatest impact in this group; more than 

worry, stress and anxiety in general (73.0%) or pain (56.0%). 
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3.3.2.2 Enabling Factors 

A statistically significant relationship was found between difficulty getting a 

diagnostic test and income (X2 (3, N = 990500) = 16855.0, p < .001). Those reporting no 

income were most likely to report experiencing difficulty (35.7%). However, of those 

earning an income, high income individuals (25.2%) were more likely to report difficulty 

than both middle income (15.3%) and low income (16.1%) individuals. Those in the 

high-income group were also more likely to report that they waited too long for their 

appointment or their test, compared to those in low income, while middle income earners 

reported the greatest difficulty with each. Individuals with no income or low income were 

more likely to report “other” difficulties (Figure 9). 

Income level was also significantly related to being impacted by waiting (X2 (3,  

N = 983565) = 9016.5, p < .001). About 29 percent of those with no income reported 

being impacted, which was the highest proportion of all groups. When considering only 

those with an income, high income individuals were the most likely to report being 

impacted compared to those in low or middle income. Figure 10 clearly shows that 

income level influences the impacts associated with waiting. Most notable was the fact 

that almost all respondents in the no income group reported feeling worry, stress or 

anxiety. In addition, a higher proportion of those with high income reported worry for 

friends and family and problems with ADLs compared to all other income levels.     

Geographic location was shown to have a statistically significantly relationship 

with difficulty accessing diagnostic imaging services (X2 (3, N = 1148929) = 15672.5,  

p < .001). Those in the GTA were most likely to report difficulty (21.2%), compared to 

those living in Northern Ontario (11.4%), Southwestern Ontario (12.1%) and 

Southeastern Ontario (20.1%). Perhaps unsurprisingly, 11.8 percent those living in 
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Northern Ontario reported that the diagnostic services they required were not available in 

their area, compared to the provincial average of only 1.8 percent. Those living in the 

GTA were even less likely to report this barrier, at only 1.0 percent. Residents of the 

GTA were also the least likely to report difficulties with getting a referral. Similar levels 

of difficulty were reported between regions for all other barriers (Figure 11). 

Whether an individual was impacted by waiting was also found to be statistically 

significant when looking at geographic region (X2 (3, N = 1137501) = 12535.9, p < .001), 

with individuals living in the GTA being the most likely to be impacted (16.7%) and 

those in Northern Ontario being the least likely (7.6%). Figure 12 shows that there is 

variation in the specific impacts between regions. Residents in Northern Ontario were 

less likely to report worry for their friends and family, but showed greater difficulty with 

ADLs, health deterioration and loss of work compared to all other regions. Residents of 

Southeastern Ontario, on the other hand, showed comparatively higher levels of difficulty 

with “other” impacts. The various impacts were relatively similar between residents of 

the GTA and Southwestern Ontario. 

3.3.2.3 Need Factors 

Self-rated health status was shown to be statistically significant in relation to 

determining whether an individual experienced difficulty accessing diagnostic imaging 

services (X2 (2, N = 1145641) = 5141.0, p < .001). Individuals who rated their health as 

fair or poor were the most likely to report difficulty (21.1%), compared to those who 

rated their health as good (16.9%) and those who rated their health as excellent or very 

good (15.0%). Those reporting excellent or very good health were most likely to express 

difficulty waiting for a test, while those reporting fair or poor health showed 
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disproportionately high difficulty getting a referral. All other types of difficulty were 

reported by similar levels of respondents regardless of self-rated health (Figure 13). 

Self-rated health also showed a statistically significant relationship with one’s life 

being impacted by waiting (X2 (2, N = 1134478) = 18946.7, p < .001). Almost 20 percent 

of those with fair or poor health reported that their life had been affected by waiting, 

compared to 12.0 percent of those with good health and 9.1 percent of those reporting 

very good or excellent health. The ways in which life was impacted for individuals in 

each self-rated health category was fairly similar (Figure 14). That said, those with self-

rated fair or poor health reported the highest levels of pain, problems with ADLs and 

increased use of medication. Health deterioration and increased dependence did not show 

the same trend, with those rating their health as very good or excellent being more likely 

to report these impacts. 

3.3.2.4 Binary Logistic Regression 

Results of the binary logistic regression indicated that age cohort, level of 

education, geographic location and self-rated health were all significant factors related to 

whether an individual reported difficulty when accessing diagnostic imaging services. 

The ORs observed when comparing males to females and those reporting no income to 

all other income categories were not statistically significant. The full output of variables 

in the equation can be found in Table 2. Additional outputs from the regression model are 

shown in Appendix H. 

Compared to those who were middle aged, young adults were found to be 34.7 

percent less likely to report difficulty (95% CI: .443, .961) and older adults were 55.5 

percent less likely to report difficulty (95% CI: .332, .596). There was not a statistically 
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significant relationship observed between adults and those who were middle aged. Those 

reporting less than secondary school level education (95% CI: .344, .818) and secondary 

graduates (95% CI: .419, .871) were 46.9 percent and 39.6 percent less likely to report 

difficulty, respectively, compared to post-secondary graduates. The likelihood of 

reporting difficulty compared to those with other post-secondary education was not 

statistically significant.  

The relationship between those residing in the GTA and all other geographic 

regions produced statistically significant ORs. This was the only independent variable 

that produced significant results across all categories. Residents of Northern Ontario were 

43.6 percent less likely to report difficulty (95% CI: .375, .847), residents of 

Southwestern Ontario were 36.7 percent less likely (95% CI: .464, .864) and residents of 

Southeastern Ontario were 45.8 percent less likely (95% CI: .371, .792) compared to 

residents of the GTA.  

The likelihood of experiencing difficulty between those reporting the highest 

levels of self-rated health compared to those reporting the lowest levels of self-rated 

health was also statistically significant. Individuals who viewed their health as excellent 

or very good were 37.9 percent less likely to report difficulty accessing diagnostic 

imaging compared to those who viewed their health as fair or poor (95% CI: .518, 1.004). 

The relationship between those who rated their health as fair or poor and those who rated 

their health as good was not significant.  
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Figure 3. Difficulties experienced when accessing diagnostic imaging based on sex.
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Figure 4. Impacts associated with waiting for diagnostic imaging based on sex. 
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Figure 5. Difficulties experienced when accessing diagnostic imaging based on age cohort.
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Figure 6. Impacts associated with waiting for diagnostic imaging based on age cohort.
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Figure 7. Difficulties experienced when accessing diagnostic imaging based on education. 
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Figure 8. Impacts associated with waiting for diagnostic imaging based on education.
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Figure 9. Difficulties experienced when accessing diagnostic imaging based on income level.
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Figure 10. Impacts associated with waiting for diagnostic imaging based on income level.
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Figure 11. Difficulties experienced when accessing diagnostic imaging based on geographic location. 
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Figure 12. Impacts associated with waiting for diagnostic imaging based on geographic location.
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Figure 13. Difficulties experienced when accessing diagnostic imaging based on self-rated health. 
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Figure 14. Impacts associated with waiting for diagnostic imaging based on self-rated health.
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Table 2 

 

Binary Logistic Regression Analysis Showing Likelihood of Reporting Difficulty Accessing 

Diagnostic Imaging Based on Predisposing, Enabling and Need Factors 

 Odds 

Ratio 

% Less 

Likely 

95% CI 

 Lower Upper 

Predisposing Factors 
 Sex     
 Female 1.000    
 Male .944 5.6% .726 1.228 
 Age Cohort     
 Young Adult (18-24) .653** 34.7% .443 .961 
 Adult (25-39) .910 9.0% .484 1.710 
 Middle Aged (40-59) 1.000    
 Older Adults (60+) .445**** 55.5% .332 .596 
 Level of Education     
 < Secondary .531*** 46.9% .344 .818 
 Secondary Graduate .604*** 39.6% .419 .871 
 Other Post-Secondary .712 28.8% .421 1.204 
 Post-Secondary Graduate 1.000    

Enabling Factors 
 Total Personal Income     
 No Income 1.000    
 Low Income (< $39,999) .632 36.8% .320 1.248 
 Middle Income ($40,000 - $79,999) .677 32.3% .335 1.367 
 High Income ($80,000+) .687 31.3% .319 1.480 
 Geographic Location     
 GTA 1.000    
 Northern Ontario .564*** 43.6% .375 .847 
 Southwestern Ontario .633*** 36.7% .464 .864 
 Southeastern Ontario .542*** 45.8% .371 .792 

Need Factors 
 Self-Rated Health     
 Excellent/Very Good .721* 37.9% .518 1.004 
 Good .963 3.7% .757 1.425 
 Fair/Poor 1.000    

* p < 0.1 

** p < 0.05 

*** p < 0.01 

**** p < 0.001 
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3.3.3 Wait Time Acceptability and Satisfaction 

Results showed that most respondents were satisfied with their wait time for 

diagnostic imaging services, with 75.9 percent viewing the wait as acceptable, compared 

to 22.4 percent who viewed their wait as unacceptable and 1.7 percent who had no view. 

That said, a different relationship was observed when looking at opinion of wait time 

between those who experienced difficulty with diagnostic imaging services and those 

residing in different geographic regions. The full results of the cross-tabulations and chi-

square tests showing these relationships can be found in Appendix I and Appendix J. The 

relationship between wait time acceptability and patient satisfaction with community and 

provincial health services can be found in Appendix K and Appendix L. 

3.3.3.1 Acceptability of Wait Time 

Experiencing difficulty when accessing diagnostic imaging services showed a 

statistically significant relationship with wait time acceptability (X2 (2, N = 1070686) = 

379806, p < .001). About 80 percent of people that reported difficulty accessing 

diagnostic imaging viewed their wait as unacceptable, compared to only 10.9 percent of 

people who reported that their wait time was unacceptable when they did not experience 

difficulty. Conversely, only 19.1 percent of people believe that their wait time was 

acceptable when they experienced difficulty, compared to 87.7 percent who did not 

experience difficulty (Figure 15). Results also indicated statistical significance between 

wait time acceptability and geographic location (X2 (6, N = 1140659) = 17258.2,  

p < .001). Those living in the GTA (27.1%) and Southeastern Ontario (23.8%) were more 

likely to view their wait time as unacceptable compared to those living in Northern 

Ontario (15.0%) and Southwestern Ontario (17.2%). That said, most people in each 
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region still reported that their wait time was acceptable, as opposed to reporting that they 

found their wait time to be unacceptable or that they had no view (Figure 16). 

3.3.3.2 Community Health Services 

Statistically significant relationships were found between a respondent’s opinion 

of wait time for diagnostic imaging and the way in which they rated the availability of 

health services in their community (X2 (6, N = 1106144) = 67972.0, p < .001) as well as 

the quality (X2 (6, N = 1105311) = 36108.2, p < .001). About 24 percent of people who 

viewed their wait as unacceptable rated the availability of health services in their 

community as poor, compared to only 10.0 percent of those who thought their wait time 

was acceptable (Figure 17). Further, 15.2 percent of people who reported that their wait 

time was unacceptable rated the quality of health services in their community as poor, 

compared to only 6.7 percent of people who reported their wait as acceptable (Figure 18). 

3.3.3.3 Provincial Health Services 

  Similarly, statistically significant relationships were found between wait time 

acceptability and rating of provincial health service availability (X2 (6, N = 1123465) = 

80435.8, p < .001) and quality (X2 (6, N = 1118200) = 64593.5, p < .001). Those who 

found their wait time to be unacceptable were more likely to rate the availability of health 

services in the province as poor (27.1%), compared to those who viewed their wait time 

as acceptable (8.9%) (Figure 19). The same was true for one’s rating of the quality of 

health services in the province. About 19 percent of those who did not accept their wait 

time rated the quality of provincial services as poor, while only 5.4 percent of those who 

viewed their wait time as acceptable rating the quality as poor (Figure 20).  
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Figure 15. Wait time acceptability based on difficulty accessing diagnostic imaging services. 
 

 

Figure 16. Wait time acceptability based on geographic location. 
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Figure 17. Rating of the availability of services in community based on opinion of wait time. 

 

 

Figure 18. Rating of the quality of services in community based on opinion of wait time. 
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Figure 19. Rating of the availability of services in the province based on opinion of wait time. 

 

 

Figure 20. Rating of the quality of services in the province based on opinion of wait time.
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3.4 Discussion 

Several interesting findings emerged from this component of the research, which 

present both support and opposition to the existing literature. The results outlined above 

help to understand how population characteristics might be related to the accessibility of 

diagnostic imaging in Ontario, as well as the level of satisfaction that exists. It was shown 

that various predisposing, enabling and need factors can influence a patient’s experience 

when accessing the testing they require. Further, a patient’s perception of the time they 

spend waiting was not only found to be related to experiencing difficulty when accessing 

diagnostic services and their geographic location, but also their (dis)satisfaction with 

health services more broadly. 

Analysis showed that waiting too long, either for an appointment or for a test, was 

the biggest barrier experienced when trying to get a diagnostic scan. This supports 

previous literature looking at the difficulties associated with accessing health services and 

the reason for unmet health needs and validates the necessity for research on this topic. 

Getting an appointment was also a commonly cited barrier. This might speak to the fact 

that the process of actually receiving a diagnostic scan involves several other waiting 

periods that are not typically taken into account, such as waiting for an appointment with 

a GP or waiting for an appointment with a specialist after being referred by a GP, each of 

which presumably has its own barriers to access. 

There were a broad range of impacts reported when respondents were asked how 

their life was affected by waiting. It is important to note that while some of these were 

related to health outcomes, specifically, there were several other impacts outside of one’s 

physical health. The top impact was worry, anxiety and stress. While this has been 
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identified as a concern with lengthy waiting lists in the past, it is possible that this impact 

is more prevalent in diagnostic imaging. Patients are often waiting for a diagnosis, 

meaning the longer they are required to wait, the more time they might spend worrying 

about whether or not they are sick. It is also important to note that this worrying does not 

end when the scan is complete, as patients are then required to wait to hear the results of 

the scan. Of course, high levels of stress and anxiety can also manifest as physical health 

problems, which might lead to an individual becoming sick even if they do not end up 

being diagnosed based on the results of their imaging. This might help to explain the 

proportion of individuals reporting that they lost work or income as a result of waiting.  

While economic barriers are assumed to be eliminated in a publicly-funded 

system, these findings indicate that this might not be the case. While direct out-of-pocket 

costs are avoided, which is supported by the fact that “cost” was not reported as a barrier 

to access in this study, there can be other economic impacts. For example, extended 

periods of waiting, as mentioned, might cause patients to become overly stressed or 

anxious to the point where they are unable to go to work. Certain individuals might also 

have to travel long distances for their initial appointment with a GP, potential follow-up 

appointments with specialists and then the diagnostic scan itself, which might require 

them to take time off work and lose out on pay. This would be expected to be a larger 

challenge for those with lower socioeconomic status and individuals living in rural or 

remote locations, which already put them at a disadvantage when it comes to access. 

Perhaps the clearest finding from this aspect of the project was that not all 

individuals experience the same barriers to access or the same impacts while waiting. 

Understanding the specific challenges of different groups of people can help support 
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more targeted initiatives that ensure everyone’s needs are being met. This also provides 

evidence to suggest that there is a need for a more diverse approach when addressing the 

accessibility of diagnostic services, beyond just reducing the wait time. While the top 

barriers and greatest impacts were mostly consistent across subpopulations, indicating the 

priority that should be placed on addressing these factors, there were differences in the 

overall composition of factors between subpopulations. This was the case for all 

population characteristics that were considered, even those that did not show an 

independently statistically significant relationship with experiencing difficulty.  

The binary logistic regression results showed that age cohort, educational 

attainment, geographic location and self-rated health were all independently associated 

with the probability of experiencing difficulty, while gender and income were not. The 

lack of significance of personal income level in reporting difficulty was not a surprising 

finding in the Canadian context; however, the lack of association with gender was more 

notable. While gender has been largely associated with accessibility in the past, previous 

research has also outlined that it is not clear whether sex has a direct connection to better 

access or whether the implicit social constructs of gender play a larger role. The results of 

this study would suggest that being male or female, in and of itself, does not significantly 

influence the probability of reporting difficulty. 

In the case of age and education, the results were as expected. Those who were 

younger and those who were older were significantly less likely to report difficulty 

compared to adults and middle-aged individuals. In addition, those with higher levels of 

education reported difficulty more often than those with lower levels of education. While 

it is possible that these groups do experience greater difficulty, the literature suggests that 
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there is more likely a discrepancy in expectation and entitlement, as these results rely on 

self-reported data. More in-depth qualitative analysis might be useful in teasing out how 

age cohort and differing levels of education are related to the accessibility of diagnostic 

imaging services and the difficulties that each subpopulation faces.   

The results related to the impact of geographic location were not as expected. As 

has been stated, large urban population centres have traditionally been associated with 

better access in the literature, largely due to the greater concentration of services that are 

available. However, this analysis revealed that those living in the Greater Toronto Area 

were the most likely to report experiencing difficulty with diagnostic imaging services. 

This is contradictory to the theory that access is shaped by one’s proximity to health 

services. The potential role that wait times might play in contributing to this result will be 

further considered in Chapter 4. It should also be noted that not only did the results show 

that geography was independently associated with whether or not an individual 

experienced difficulty, but it was the only factor that showed statistically significant 

results between each of the sub-groups in the analysis. This highlights the specific 

influence of space and place in shaping access to health services.    

In the case of self-reported health status, the literature has largely relied on 

measuring utilization rates after controlling for need in order to examine potential 

inequities in accessibility outside of this metric. Conversely, this study looked at need as 

an independent variable to determine the extent to which the health care system has 

succeeded in accommodating differing levels of need. Results showed that those with 

higher self-rated health status were less likely to experience difficulty than those with 

lower self-rated health status. In the case where need was being accommodated equitably, 
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there would not have been a difference between the three groups. Again, this finding 

suggests that current strategies are not effective in addressing the specific barriers that 

certain individuals face when trying to access diagnostic services. 

Given the public perception of wait times captured by various opinion polls over 

the years, it was unanticipated to see that respondents generally found their wait time to 

be acceptable. It is possible that public opinion polls exaggerate the problem, as everyone 

is polled, not just those who actually receive a diagnostic test. As such, those who have 

not waited for a diagnostic scan might be inclined to report that wait times are an issue 

simply based on the political focus and what is said in the media. 

It was also interesting to note that wait time acceptability did not seem to vary 

between geographic regions, with most people in each region reporting that their wait 

time was acceptable. This is particularly noteworthy in light of the results of the logistic 

regression, which showed statistically significant relationships between all regions in 

terms of experiencing difficulty. It is important to keep in mind that these are subjective 

perceptions of whether or not wait time was acceptable, which can differ from person to 

person. As suggested in the literature, satisfaction is a function of expectation and 

perception. It is likely that individuals in each region have different expectations of what 

their wait time will be based on previous experience, which would alter their perception 

of what an “acceptable” wait time might be. These results do not provide any insight into 

the actual wait time in each region; however, this will be uncovered in Chapter 4.    

A more expected result was observed when looking at wait time acceptability 

based on whether an individual experienced difficulty. Those who reported experiencing 

difficulty showed a much greater tendency to report that their wait time was 
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unacceptable, compared to those that did not experience difficulty. Given the vast body 

of literature that suggests wait time acceptability plays a large role in satisfaction and the 

fact that the largest barriers to access were associated with waiting too long, these results 

might indicate, unsurprisingly, that those who experienced difficulty were also less 

satisfied with their experience. That said, this is only an inferred relationship and a 

specific question would need to be added to the CCHS regarding satisfaction with 

diagnostic services in order to confirm this hypothesis. 

Previous research has also indicated that experiencing difficulty or being 

dissatisfied with health services can discourage patients from seeking treatment in the 

future. The results of this project showed that those who viewed their wait time as 

unacceptable were also more likely to rate the availability and quality of health services 

in the community and the province as poor. This suggests that wait time might not only 

be a barrier to the immediate service a patient is trying to access but can also influence 

their perception of the health service environment more broadly. That said, it is also 

possible that those most likely to report that their wait time was unacceptable are also 

those most likely to report being dissatisfied with services in general. 

In sum, this chapter has provided a foundation for beginning to understand the 

accessibility of diagnostic services from the perspective of patients and their self-reported 

experiences. Insight was gained on the difficulties of accessing diagnostic imaging and 

the specific role that waiting plays as both a barrier and indicator of satisfaction. That 

said, this has only allowed for a partial picture. The next Chapter will consider the 

remaining inputs required to establish a full understanding of access in this context 

through analyzing the components of the health care system itself.   
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Chapter 4 

Examination of Wait Times for MRI Services in Ontario 

This chapter will investigate the spatial and temporal trends of wait times for MRI 

services in Ontario. Specifically, the analysis will look to determine whether there are 

differences in wait times between regions throughout the province and how wait times 

have changed over time. The distribution of MRI services will be considered, in addition 

to potential variation within and between geographic regions. 

4.1 Ontario Wait Time Strategy 

This chapter relies on wait time data made available by the OMOHLTC. Ontario 

defines “wait time” as the time between when the MRI is ordered and when the actual 

exam is completed. This metric is calculated by subtracting the “decision to treat” date 

from the “treatment” date. Through the OWTS, the government has provided funding to 

individual hospitals to perform additional wait list procedures, including MRIs. These 

hospitals are selected based on a hospital’s capacity to take on more cases and the need 

for additional services in the local area (OMOHLTC, 2008a). A condition of this 

additional funding is that hospitals must supply and verify their wait time information. 

While this has resulted in fairly comprehensive public reporting, there are still hospitals 

that perform MRI tests but do not report their wait time information. These facilities 

cannot be accounted for in this analysis.   

Reporting facilities provide their data to the OMOHLTC through the web-based 

Wait Time Information System (WTIS), which is responsible for the collection of 

accurate and timely wait time information. There are several initiatives in place to ensure 
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accuracy and compliance with established reporting guidelines for WTIS data 

(OMOHLTC, 2008). The Data Certification Council (DCC) reviews data collection and 

reporting processes, in addition to reviewing the data itself to confirm validity and 

authenticity. A set of data quality standards were created to help hospitals submit and 

report good quality data. A data quality assessment guide and scorecards based on these 

standards were provided to all WTIS facilities, which are used to perform annual quality 

assessments. A data quality compliance indicator report is also sent to all WTIS facilities 

each month. In addition, the annual Data Quality Validation Program (DQVP) validates 

data entered into the WTIS against the original source data. A WTIS focus group was 

also established under the Access to Care Data Quality Working Group, which includes 

representation from various stakeholders and provides support for data quality efforts.  

The OMOHLTC provides these data to the public through the OWTS website 

(www.ontariowaittimes.com). The metric reported is the time in which 90 percent of 

patients receive their test. This means that nine out of 10 patients waited less than the 

wait time reported, while 10 percent waited longer. At the time that this research began, 

historical data regarding wait times in Ontario had not been made available to the public. 

Therefore, Research Assistants (RAs) employed by Dr. Mark Rosenberg at Queen’s 

University were responsible for keeping track of reported data. The wait time for each 

individual reporting facility was recorded each week and compiled into an Excel database 

over several years. This database acted as the source of raw data for the analysis that was 

performed. Health Quality Ontario, the provincial advisory group on the quality of health 

care in the province, has since taken over reporting wait time information to the public. In 

addition to providing historical wait time data, the general population is now able to view 

http://www.ontariowaittimes.com/
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wait times by patient priority and access information related to the volume of patients 

seen at various facilities. It was not feasible to incorporate this newly released data into 

the analysis within the timeframe available.  

The National Survey of Medical Imaging Equipment in Canada, 2012 was also 

utilized in this analysis in order to determine the location of MRI facilities and MRI units 

in Ontario (CIHI, 2012). This information is not made available on the OWTS website, as 

wait time data is only reported at the hospital network level, not the facility level. The 

OWTS website does indicate which hospitals have multiple locations; however, it does 

not disclose which locations offer MRI services or how many MRI units each location 

has. Data collection on medical imaging equipment was decommissioned by CIHI after 

this version of the survey, making it the most up-to-date version available. CADTH took 

over this data collection and released the first Canadian Medical Imaging Inventory 

(CMII) report in 2016 (CADTH, 2016). The most recent report, CMII, 2017, was 

released earlier this year (CADTH, 2018). That said, only high-level provincial data are 

made available through these publications. Therefore, the general findings of the most 

recent CADTH report were used to corroborate the relevance of the older, more detailed 

CIHI data in conjunction with the information available through the OWTS website.         

4.2 Methodology 

For this analysis, only wait time information reported from January 2014 to 

December 2016 was considered. The raw data were extracted from the original database 

and cleaned in a new Excel file, which included 180 data collection periods. Monthly  

(n = 36) and yearly (n = 3) averages were calculated and added to the database for each 

MRI facility. The original data included wait time information for the Hospital for Sick 
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Children (SickKids), the Children’s Hospital of Eastern Ontario (CHEO) and the Ottawa 

Heart Institute; however, these facilities were excluded from analysis. This research was 

interested in the wait time for adult users of MRI services in the general population. 

SickKids and CHEO focus on pediatric patients, while the Ottawa Heart Institute 

provides specialized cardiac MRI testing. Therefore, wait time data for these facilities are 

not representative of the experience of the population of interest. In addition, the Ottawa 

Heart Institute operates under its own legislation and is not legally recognized as a public 

hospital (University of Ottawa Heart Institute Act, 1999, S.O. 1999, c. 16). This analysis 

was only concerned with MRI services offered at public facilities.   

After establishing the inclusion and exclusion criteria, the list of 49 hospitals and 

five free-standing clinics was compared against the CIHI Medical Imaging Equipment 

Inventory, 2012 to determine which individual facilities offered MRI services and how 

many MRI units each facility had. Three of these hospitals were not listed on the 

inventory. Newspaper articles confirmed that Cambridge Memorial Hospital, Cornwall 

Community Hospital and Stratford General Hospital had installed MRI machines after 

data collection had been decommissioned by CIHI (O’Connor, 2011; Peters, 2012; 

Swayze, 2011). Conversely, six facilities listed on the CIHI inventory were not listed in 

the OWTS database. Two of these facilities, ExecHealth and MedCentra, were private 

clinics, which were not considered in this analysis and are not included in the data 

reported by the OMOHLTC. An additional two facilities, the Centre for Addiction and 

Mental Health and the John P. Robarts Research Institute, do not provide MRI services to 

the population of interest. The final two facilities, Hôtel-Dieu Grace Hospital and 

Women’s College Hospital, were listed as “NR” on the Ontario WTS website. This 
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means that these facilities provide MRI services but were not required to report because 

they did not receive additional funding during the study period (OMOHLTC, 2008). 

While wait time data for these hospitals could not be considered, they were still included 

when looking at the distribution of MRI services throughout the province. 

With this methodology, 56 reporting facilities were found to offer MRI services to 

the population of interest at 67 individual sites. A total of 95 MRI units were identified 

across these locations. The CADTH CMII, 2017 identified 75 individual sites offering 

MRI services in Ontario and 120 MRI units. In addition to including SickKids, CHEO 

and the Ottawa Heart Institute, which accounts for three sites and seven units, this 

inventory also included private clinics, which were not considered in this analysis. A 

report by the Ontario Health Coalition (2017) found that there were five private MRI 

clinics in Ontario. When added to the estimates obtained from CIHI, this results in 75 

sites offering MRI services and at least 107 scanners. Based on this information, the CIHI 

data is believed to be reliable for the purposes of this analysis, which was interested in 

the general distribution of MRI services within Ontario. 

After determining the location of each facility and indicating the number of MRI 

scanners, the address for each was obtained from the hospital or clinic website and added 

to the database. The corresponding health region, facility type and hospital classification 

information were also added. Health regions were identified based on the Ontario health 

regions outlined by Statistics Canada (2017). The OWTS reported wait time data for 

facilities located in 29 of the 36 regions. The facility type indicated whether each facility 

was considered to be a hospital or free-standing clinic. Hospitals were further classified 

as either Group A, Group B or Group C hospitals, as indicated by the Public Hospitals 



 

87 

  

Act, O. Reg. 321/01 (Public Hospitals Act, R.S.O. 1990, c. P. 40). Teaching hospitals are 

classified as Group A, general hospitals with 100 beds or more are classified as Group B 

and general hospitals with less than 100 beds are classified as Group C. These facility 

characteristics completed the database that was then subject to further analysis.   

The main component of Esri’s ArcGIS suite of geospatial processing programs, 

ArcMap, was used to perform all mapping requirements of the analysis. The shapefiles 

required to map the boundaries of the Ontario health regions were obtained from Scholars 

GeoPortal. A base map labelling each of the health regions was created to be used for 

reference. The same base map was then used throughout the analysis to allow for 

comparisons to be made easily. Before addressing the specific research questions of this 

chapter, the geographic distribution of MRI services was considered.  

The addresses of each facility in the Excel database were geocoded in ArcMap 

and visually displayed in a series of maps. The location of all MRI facilities in Ontario 

were plotted, followed by separate maps showing the number of MRI facilities and MRI 

units located in each health region. Facility type and hospital classification were also 

considered. The MRI location map was updated to show which locations were hospitals 

and which were free-standing clinics. The hospitals in this map were then further 

classified in a new map as either Group A, Group B or Group C. The proportion of 

hospitals and facilities in Group A, Group B and Group C that offered MRI services was 

then calculated to determine whether certain hospital types were more or less likely to 

offer MRI services than others. This exploratory investigation allowed for a better 

baseline understanding of the geography of MRI services in Ontario before considering 

the more specific issue of wait times.     
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4.2.1 Research Question #3: Do wait times for MRI services vary geographically? 

The variation in wait times for MRI services across the province was a focus of 

this research. The average wait time for each health region throughout the entire study 

period was considered, as opposed to looking at individual facilities or each year 

separately. This decision was made to account for missing data points, either from non-

compliant facilities or potential RA error. The data from individual facilities was 

aggregated into health regions and the average was calculated. As previously mentioned, 

the OWTS data is reported at the hospital level, not the level of the individual facility. 

For the most part, this was not an issue because the individual sites of multi-site facilities 

were all in the same health region. The exception to this was the Rouge Valley Health 

System and the William Osler Health Centre, which each had individual sites in two 

different health regions. For these hospital networks, the wait time data was duplicated in 

order to be accounted for in the average of each region. 

A TwoStep Cluster Analysis was then performed in SPSS to reveal natural 

groupings of health regions within the dataset based on their average wait time. The 

results of the cluster analysis were mapped to show the regions with the highest and 

lowest wait times in the province. The percentage of MRI units and the percentage of the 

population residing in each health region were then related to the assigned wait time 

cluster. This allowed for an investigation of geographic distribution imbalance, 

commonly referred to as “maldistribution”, in addition to providing insight on how this 

might impact wait time in an area. Population counts for each health region were 

obtained from the Statistics Canada Health Profile, 2013 (Statistics Canada, 2013), which 

was chosen to match up with the MRI scanner counts from CIHI, 2012.   
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The wait time variation was then represented graphically in a bar graph that 

captured the minimum and maximum data point reported in each region, as well as the 

regional average. This provided a visual representation of the degree of variation 

throughout the province. A more detailed profile of each cluster and its associated health 

regions followed. The average wait time, 95% CI, standard deviation, minimum wait 

time, maximum wait time and range were reported for each health region within the 

cluster. This provided a foundation for understanding the variation within a health region. 

At the cluster level, average wait time, average standard deviation and average range 

were reported. These averages showed the extent of the variation between health regions. 

Comparing these metrics for each cluster allowed for an additional layer of understanding 

when it came to the experience patients might have accessing diagnostic imaging services 

depending on where they live. The total percentage of data points that met the 28-day 

target within each health region and each cluster were also reported. 

The proportion of Group A, Group B, Group C and free-standing facilities in each 

of the clusters that were identified in the TwoStep Cluster Analysis was then considered 

and represented in a stacked bar graph (100%). This analysis allowed for a greater 

understanding of the potential role that individual facilities might play in determining 

whether a health region is more likely to report higher or lower wait times. The average 

wait time for each facility type was calculated to determine if there was a difference in 

how long patients were required to wait based on whether they accessed a Group A, 

Group B, Group C or free-standing facility. The percentage of data points meeting the 28-

day target as well as the number of individual facilities that met the target at least once 

was also looked at for each facility type. These results were represented on a single 
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clustered bar chart with a primary and secondary axis and showed whether certain types 

of facilities were more successful than others. 

4.2.2 Research Question #4: How have wait times for MRI services changed over time? 

This study was also interested in determining whether or not wait times for MRI 

services in Ontario had changed over time, particularly in light of the federal and 

provincial priority placed on reducing wait times for this service. Linear trend lines were 

added to a series of line graphs and R2 values were calculated in order to determine the 

temporal trends that existed within the data. This was looked at in three main ways. 

First, the average monthly wait time was graphed over the entire study period and 

compared against the target wait time of 28 days. The linear trend line indicated whether 

patients were generally waiting longer or shorter for MRI services at the end of the study 

period compared to the beginning. Next, the average monthly wait time for each year in 

the study period was graphed and compared against the target wait time. Comparing the 

trend lines for each year in the study period provided a more nuanced understanding of 

how wait times had changed, particularly regarding the rate of change throughout the 

study period. Finally, regional changes in wait time over the course of the study period 

were considered. The aggregated regions identified in Chapter 3 (Appendix E) were used 

as opposed to the individual health regions to help mitigate challenges with small sample 

sizes and missing data. Examining the linear trend lines for each region allowed for a 

truly spatiotemporal analysis of MRI services in Ontario. 

4.3 Results 

The analysis of data from the OWTS provided a strong baseline understanding of 

the state of MRI services and wait times in the province. These results show that there are 
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tremendous levels of variation in terms of availability and wait times not only between 

regions, but also within regions. 

4.3.1 Availability of MRI Services 

Mapping of MRI facilities throughout the province showed that services were not 

evenly distributed geographically (Figure 21). At the aggregate region level, the Central 

region had the highest number of services, with 28 MRI facilities and 46 MRI scanners. 

The Southwestern region had 23 facilities and 29 scanners, the Southeastern region had 

11 facilities and 13 scanners, and the Northern region had 5 facilities and 7 scanners.  

Figure 22 and Figure 23 visually show the distribution of MRI facilities and 

scanners, respectively, while the exact number of facilities and scanners in each of the 

individual health regions can be found in Table 3. The City of Toronto contained 22.4 

percent of all MRI facilities and 26.3 percent of all MRI scanners, which was the greatest 

concentration of services in the smallest of all the health regions. Peel Regional Health 

Unit, the City of Hamilton, the City of Ottawa and York Regional Health Unit, had the 

next highest number of MRI facilities. Unsurprisingly, these regions also had among the 

highest number of MRI scanners, in addition to the Middlesex-London Health Unit. 

Compared to other Northern Ontario health regions, Thunder Bay District Health Unit 

was also found to have a high number of MRI scanners, with 3 units identified in this 

region. A base map showing the name of each health region can be found in Appendix M. 

Most facilities offering MRI services in Ontario were classified as hospitals, with 

a few facilities being classified as public free-standing clinics (Figure 24). Free-standing 

clinics were only found in London, the GTA and Kingston. No free-standing clinics were 

located in the City of Toronto Health Unit itself, but rather in the three health regions 
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directly surrounding this region, which include Peel Regional Health Unit, York Regional 

Health Unit and Durham Regional Health Unit. Of the hospitals offering MRI services, 

only Group A and Group B facilities were identified (Figure 25). Group A teaching 

hospitals were found in large urban population centres, including London, Hamilton, 

Toronto, Kingston, Ottawa, Sudbury and Thunder Bay. Conversely, Group B general 

hospitals tended to be distributed throughout medium and small population centres, 

typically on the periphery of large urban population centres. Large urban population 

centres are those areas with a population of 100,000+, medium population centres have a 

population of 30,000 to 99,999 and small population centres have a population of 1,000 

to 29,999 (Statistics Canada, 2017a). Appendix N provides a detailed list of each MRI 

facility with the corresponding health region, facility type and number of MRI units. 

Table 4 shows the number of locations offering MRI services at the hospital and 

facility level for Group A, Group B and Group C sites, as well as the total number of 

hospitals and facilities in each group throughout the province. Group A hospitals were 

most likely to provide MRI services, with 100 percent of hospitals and 87.0 percent of 

facilities offering this service. The St. Peter’s Hospital site and West Lincoln Memorial 

Hospital site of Hamilton Health Sciences Corporation, as well as the Hotel Dieu 

Hospital site of Kingston Health Sciences Centre were the only facilities that were not 

found to have MRI services available. Eighty-six percent of Group B hospitals and 79.2 

percent of Group B facilities were found to provide MRI services. Brockville General 

Hospital, St. Mary’s General Hospital, Headwaters Health Care Centre, Pembroke 

Regional Hospital, Norfolk General Hospital and St. Thomas-Elgin General Hospital 

were the six hospitals that were not found to offer this service. In addition to the sites 
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associated with these hospitals, the Milton District Hospital site of Halton Health Care 

Services Corporation, the Whitby site of Lakeridge Health, the Welland County General 

site of the Niagara Health System and the Ouellete Campus site of Windsor Regional 

Hospital made up the group of 11 Group B facilities that did not offer MRI services.  

As previously mentioned, none of the hospitals offering MRI services were 

classified as Group C hospitals. In Ontario, there are 75 general hospitals and 98 facilities 

with less than 100 beds. These facilities tend to be located where Group A and Group B 

facilities are not found, particularly in northern regions and outside of large urban 

population centres (Figure 26). Figure 27 shows the number of Group C hospitals in each 

health region. When comparing this map to the map showing the number of MRI 

facilities in each health region, there appears to be an almost inverse relationship. 

Generally, health regions that had a high number of MRI facilities had a lower number of 

Group C hospitals, while health regions that had a low number of MRI facilities, or no 

MRI facilities at all, had a higher number of Group C hospitals.  
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Figure 21. Map of MRI locations in Ontario. 
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Figure 22. Map of MRI facilities in each health region. 
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Figure 23. Map of MRI units in each health region. 
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Table 3 

 

Number of MRI Units and MRI Facilities in Ontario by Health Region 

Health Region 
# of MRI 

Facilities 

# of MRI 

Units 

City of Toronto Health Unit 15 25 

Peel Regional Health Unit 4 8 

City of Hamilton Health Unit 4 7 

City of Ottawa Health Unit 4 6 

York Regional Health Unit 4 6 

Middlesex-London Health Unit 3 6 

Durham Regional Health Unit 3 4 

Waterloo Health Unit 3 3 

Halton Regional Health Unit 2 3 

Haliburton, Kawartha, Pine Ridge District Health Unit 2 2 

Kingston, Frontenac and Lennox and Addington Health Unit 2 2 

Niagara Regional Area Health Unit 2 2 

Simcoe Muskoka District Health Unit 2 2 

Windsor-Essex County Health Unit 2 2 

Thunder Bay District Health Unit 1 3 

Brant County Health Unit 1 1 

Chatham-Kent Health Unit 1 1 

Grey Bruce Health Unit 1 1 

Hastings and Prince Edward Counties Health Unit 1 1 

Lambton Health Unit 1 1 

North Bay Parry Sound District Health Unit 1 1 

Oxford County Health Unit 1 1 

Perth District Health Unit 1 1 

Peterborough County - City Health Unit 1 1 

Porcupine Health Unit 1 1 

Sudbury and District Health Unit 1 1 

The District of Algoma Health Unit 1 1 

The Eastern Ontario Health Unit 1 1 

Wellington-Dufferin-Guelph Health Unit 1 1 

TOTAL 67 95 
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Figure 24. Map of MRI locations in each health region based on facility type. 
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Figure 25. Map of MRI locations in in each health region based on hospital classification. 
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Table 4 

 

Proportion of Group A, Group B and Group C Hospitals Offering MRI Services at the Hospital 

Level and Facility Level 

 Hospital Classification 

Group A Group B Group C 

Hospital Level    

 Total Number of Hospitals 14 43 75 

 Number of Hospitals Offering MRI Services 14 37 0 

 % of Hospitals Offering MRI Services 100% 86.0% 0.0% 

Facility Level    

 Total Number of Facilities 23 53 98 

 Number of Facilities Offering MRI Services 20 42 0 

 % of Facilities Offering MRI Services 87.0% 79.2% 0.0% 
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Figure 26. Map of Group C hospitals in relation to facilities offering MRI services.  
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Figure 27. Map of Group C hospitals in each health region.  
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4.3.2 The Geography of Wait Times 

It is clear that there are differences in the time that patients are required to wait for 

MRI services throughout the province. The TwoStep Cluster Analysis revealed three 

natural groupings of health regions, which were classified as “high”, “middle” and “low” 

average wait time. The results of this analysis, including the number of health regions per 

cluster and the average wait time of each cluster, can be found in Table 5. The average 

wait time for the full study period was 72 days. That said, there was a difference of 53 

days observed between the average wait time of regions in the high cluster (91 days) 

compared to regions in the low cluster (38 days). The average wait time for health 

regions in the middle cluster was 61 days. Differences in average wait time based on 

health region can be seen geographically in Figure 28. The Central region had the highest 

average wait time of the aggregated regions at 84 days, compared to the Northern region 

which had the lowest average wait time at 49 days. The Southwestern and Southeastern 

regions were in the middle, at 71 and 63 days, respectively.  

When looking at the percentage of MRI scanners located in each individual health 

region compared to the percentage of the population, the distribution of MRI units seems 

to be fairly well matched with the distribution of the population (Table 6). The City of 

Toronto Health Unit, for example, has the highest proportion of MRI units (26.3%) and is 

the most populated, with 20.3 percent of the population residing here. That said, having a 

greater concentration of MRI units did not appear to have an effect on the wait time of 

the health region. The City of Toronto was categorized as being in the high wait time 

cluster however, so was the Wellington-Dufferin-Guelph Health Unit, which only had 1.1 

percent of the available MRI scanners and 2.1 percent of the Ontario population. 
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Similarly, the City of Hamilton Health Unit had 7.4 percent of the MRI scanners and was 

in the low wait time cluster; however, the remaining health regions in the low wait time 

cluster only had 1.1 percent of the MRI units available. Whether the percentage of MRI 

scanners in a region was higher or lower than the percentage of the population also did 

not seem to make a difference in relation to wait time cluster.  

4.3.2.1 Variation Within and Between Health Regions 

Figure 29 shows the minimum and maximum data point recorded in each health 

region, as well as the average wait time for each region throughout the study period. The 

shortest wait time reported was 15 days by a General B hospital in Southeastern Ontario, 

while the longest wait time reported was 265 days by a Group A facility in Toronto. As 

such, the range of the wait time data recorded throughout the province was 250 days. The 

lowest average regional wait time was 27 days in a Northern Ontario health region, 

compared to the highest average regional wait time of 111 days in Southwestern Ontario. 

Of all the data points captured within the study period (n = 7399), only 6.7 percent were 

found to be within the provincial target of 28 days, with 17 of the 54 reporting facilities 

meeting this target at least once. 

Profiles of each wait time cluster are found in Table 7 to Table 9. The “low” 

cluster had an average wait time of 38 days. The average standard deviation of health 

regions in this cluster was 9.53 days and the average range was 33 days. Of all the data 

points in this cluster (n = 1434), 27.1 percent were within the provincial target. The 

“middle” cluster had an average wait time of 61 days. The average standard deviation and 

range for health regions in this cluster was greater, at 17.8 days and 63 days, respectively. 

Further, a lower proportion of the total data points in this cluster (n = 2157) met the 
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provincial target, at only 4.5 percent. Finally, the average wait time of the “high” cluster 

was 91 days. This cluster had the highest standard deviation, at 28.99 days, as well as the 

greatest range, at 119 days. Data reported for this cluster was the least likely to be within 

target, with only 0.2 percent of all data points (n = 3808) being 28 days or less. The 

results of these profiles indicate that there are greater levels of variation within and 

between regions with higher wait times. 

4.3.2.2 Wait Time & Facility Classification 

There was a relationship seen when looking at the proportion of Group A 

hospitals, Group B hospitals and free-standing clinics within each of the clusters that 

were generated in the TwoStep Cluster Analysis (Figure 30). Group A hospitals were 

most prominent in the “high” cluster (30%), compared to both the “middle” cluster (13%) 

and the “low” cluster (20%). The “low” cluster had a higher proportion of Group A 

facilities than the “middle” cluster; however, it also had a higher proportion of Group B 

facilities and no free-standing clinics. 

These findings were clarified when looking at the relationship between facility 

classification and wait time. Group A hospitals reported the highest average wait time at 

85 days, compared to 69 days for free-standing clinics and 68 days for Group B hospitals. 

Figure 31 shows that Group B hospitals had the highest proportion of facilities meeting 

the provincial target at least once (41.7%), compared to Group A hospitals (15.4%) and 

free-standing clinics (0.0%). It also shows that of the 17 facilities that met the provincial 

target throughout the study period, 15 were classified as Group B hospitals and 2 were 

classified as Group A hospitals. No free-standing clinics reported meeting the target.  
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Table 5 

 

Results of TwoStep Cluster Analysis 

Cluster Assignment Size of Cluster Average Wait Time 

2014 – 2016 (Average Silhouette = 0.7) 100% (29) 72 days 

 Low Average Wait Time  27.6% (8)  38 days 

 Middle Average Wait Time  37.9% (11)  61 days 

 High Average Wait Time  34.5% (10)  91 days 
NOTE: Silhouette is a measure of cohesion and separation. Cluster quality is classified as “Good”, which is the 

highest quality, when average silhouette falls between 0.5 and 1.0 
 

 
Figure 28. Map showing “low”, “middle” and “high” average wait time health regions.
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Table 6 

 

Comparison of the Percentage of MRI Scanners and Percentage of the Population in Each 

Health Region Based on Wait Time Cluster 

Health Region 
% of  

MRI Units 

% of 

Population 
High Wait Time Cluster   

 City of Toronto Health Unit 26.3 20.3 

 Peel Regional Health Unit 8.4 10.1 

 York Regional Health Unit 6.3 8.0 

 City of Ottawa Health Unit 6.3 6.9 

 Middlesex-London Health Unit 6.3 3.4 

 Simcoe Muskoka District Health Unit 2.1 3.9 

 Niagara Regional Area Health Unit 2.1 3.4 

 Windsor-Essex County Health Unit 2.1 3.0 

 Kingston, Frontenac and Lennox and Addington Health Unit 2.1 1.5 

 Haliburton, Kawartha, Pine Ridge District Health Unit 2.1 1.3 

 Wellington-Dufferin-Guelph Health Unit 1.1 2.1 

Middle Wait Time Cluster   

 Durham Regional Health Unit 4.2 4.7 

 Waterloo Health Unit 3.2 3.9 

 Halton Regional Health Unit 3.2 3.9 

 Thunder Bay District Health Unit 3.2 1.1 

 Sudbury and District Health Unit 1.1 1.5 

 Grey Bruce Health Unit 1.1 1.2 

 Brant County Health Unit 1.1 1.1 

 Peterborough County-City Health Unit 1.1 1.1 

 Chatham-Kent Health Unit 1.1 0.8 

 Porcupine County-City Health Unit 1.1 0.7 

 Eastern Ontario Health Unit 1.1 1.5 

Low Wait Time Cluster   

 City of Hamilton Health Unit 7.4 4.0 

 Oxford County Health Unit 1.1 0.8 

 Hastings and Prince Edward Counties Health Unit 1.1 1.2 

 Lambton Health Unit 1.1 1.0 

 North Bay Parry Sound District Health Unit  1.1 1.0 

 District of Algoma Health Unit  1.1 0.9 

 Perth District Health Unit  1.1 0.6 

No Associated Cluster   

 Leeds, Grenville and Lanark District Health Unit  0 1.3 

 Haldimand-Norfolk Health Unit  0 0.8 

 Renfrew County and District Health Unit  0 0.8 

 Elgin-St. Thomas Health Unit  0 0.7 

 Northwestern Health Unit  0 0.6 

 Huron County Health Unit 0 0.5 

 Timiskaming Health Unit  0 0.3 

TOTAL 
100% 

95 

100% 

12,850,830 
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Figure 29. Minimum, maximum and average wait time for each health region in Ontario.  
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Table 7 

 

Descriptive Statistics for the “Low” Average Wait Time Cluster 

Health Region 

Average 

Wait Time 

95% Confidence 

Interval Standard 

Deviation Minimum Maximum Range 

% Within 

Target Lower Upper 

North Bay Parry Sound 

District Health Unit 

(N = 144) 

44 42.93 45.67 8.32 28 56 28 2.8% 

Perth District Health Unit 

(N = 143) 
44 42.05 46.28 12.79 23 63 40 14.0% 

City of Hamilton  

Health Unit 

(N = 288) 

44 42.68 45.21 10.92 24 64 40 6.9% 

The Eastern Ontario  

Health Unit 

(N = 143) 

38 35.47 39.62 12.56 17 58 41 35.1% 

Haliburton, Kawartha, Pine 

Ridge District Health Unit 

(N = 288) 

37 35.72 37.77 8.85 22 59 37 15.3% 

Hastings and Prince Edward 

Counties Health Unit 

(N = 144) 

34 32.64 36.31 11.14 15 51 36 45.1% 

Lambton Health Unit 

(N = 140) 
31 29.29 31.95 7.98 20 47 27 53.6% 

The District of Algoma 

Health Unit 

(N = 144) 

27 26.15 27.35 3.64 19 33 14 79.9% 

LOW 

(N = 1434) 
38 --- --- 9.53 --- --- 33 27.1% 
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Table 8 

 

Descriptive Statistics for the “Middle” Average Wait Time Cluster 

Health Region 

Average 

Wait Time 

95% Confidence 

Interval Standard 

Deviation Minimum Maximum Range 

% Within 

Target Lower Upper 

Sudbury and District Health Unit 

(N = 144) 
71 68.04 74.16 18.59 46 104 58 0.0% 

Durham Regional Health Unit 

(N = 362) 
71 67.90 73.91 29.07 26 123 97 6.6% 

Grey Bruce Health Unit 

(N = 143) 
65 63.33 66.13 8.48 50 83 33 0.0% 

Halton Regional Health Unit 

(N = 288) 
64 61.00 67.23 26.89 23 140 117 4.5% 

Waterloo Health Unit 

(N = 356) 
64 62.31 65.90 17.20 18 94 76 3.4% 

Brant County Health Unit 

(N = 144) 
60 57.33 63.65 19.18 32 111 79 0.0% 

Porcupine Health Unit 

(N = 144) 
56 53.16 58.98 17.69 23 86 63 11.1% 

Peterborough County-City  

Health Unit 

(N = 144) 

53 51.74 55.09 10.15 35 69 34 0.0% 

Chatham-Kent Health Unit 

(N = 144) 
51 47.38 54.00 20.09 17 91 30 13.2% 

Wellington-Dufferin-Guelph 

Health Unit 

(N = 144) 

50 47.15 51.86 14.31 27 86 59 3.5% 

Thunder Bay District Health Unit 

(N = 144) 
49 46.17 50.83 14.14 24 76 52 13.2% 

MIDDLE 

(N = 2157) 
61 --- --- 17.80 --- --- 63 4.5% 
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Table 9 

 

Descriptive Statistics for the “High” Average Wait Time Cluster 

Health Region 

Average 

Wait Time 

95% Confidence 

Interval Standard 

Deviation Minimum Maximum Range 

% Within 

Target Lower Upper 

Middlesex-London Health Unit 

(N = 286) 
111 105.23 116.42 48.07 50 220 170 0.0% 

Simcoe Muskoka District  

Health Unit 

(N = 279) 

103 99.14 106.52 31.31 34 157 123 0.0% 

Windsor-Essex County  

Health Unit 

(N = 144) 

93 91.09 95.40 13.09 60 114 54 0.0% 

Niagara Regional Area  

Health Unit 

(N = 144) 

92 88.26 95.69 22.57 54 134 80 0.0% 

City of Toronto Health Unit 

(N = 1373) 
91 88.87 93.34 42.19 26 265 239 0.5% 

City of Ottawa Health Unit 

(N = 429) 
91 86.55 94.92 44.13 35 197 162 0.0% 

Peel Regional Health Unit 

(N = 361) 
89 85.77 91.67 28.55 33 145 112 0.0% 

York Regional Health Unit 

(N = 416) 
81 78.44 84.35 30.69 35 174 139 0.0% 

Kingston, Frontenac and Lennox 

and Addington Health Unit 

(N = 234) 

81 79.10 83.57 17.33 52 124 72 0.0% 

Oxford County Health Unit 

(N = 142) 
76 74.26 78.26 12.04 49 91 42 0.0% 

HIGH 

(N = 3808) 
91 --- --- 28.99 --- --- 119 0.2% 
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Figure 30. Percentage of each facility type in the low, middle and high cluster. 
 

 

Figure 31. Percentage of data points and the number of facilities meeting the provincial target 

wait time between 2014 and 2016 based on facility type. 
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4.3.3 Temporal Trends 

In addition to the spatial variation that was observed, there were also temporal 

differences in wait time. The average wait time for MRI services increased throughout 

the study period (Figure 32). The average wait time for 9 out of 10 patients was 55 days 

in January 2014, compared to 82 days in December 2016. The linear trendline equation 

estimated that average wait time increased by about 0.9 days each month (R2 = 0.87). The 

provincial average wait time did not meet the target wait time of 28 days at any point 

throughout the study period. 

4.3.3.1 Rate of Change by Year 

While wait time did increase over the course of the study period, the rate of 

change was not equal each year (Figure 33). In 2014, the average wait time started at 55 

days and ended at 68 days, an increase of 13 days. The linear trend line equation for this 

series found an increase of approximately 1.2 days each month (R2 = 0.79). The rate of 

increase slowed in 2015, with the average wait time starting at 69 days and ending at 78 

days, a difference of only 9 days. The linear trend line for this series suggested an 

increase of about 0.6 days for each month (R2 = 0.43). This was essentially half the rate 

of change detected in 2014. Finally, in 2016, the average wait time started at 83 days and 

ended at 82 days, a decrease of 1 day. The rate of change for 2016 was negative, with the 

linear trend line showing a decrease of 0.4 days for each month of the year (R2 = 0.38). 

4.3.3.2 Regional Differences 

The rate of change in wait time for MRI services also differed regionally 

throughout Ontario during the study period (Figure 34). Wait times in the Central region 
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showed the steepest increase, starting at 62 days in January 2014 and ending at 96 days in 

December 2016. This change of 34 days was characterized by a linear trend line showing 

an increase of approximately 1.11 days per month (R2 = 0.85). Average wait times in this 

region reached as high as 103 days in May 2016, which was the highest of all regions. 

Compared to the Central region, the increase in wait times within the Northern region 

was more moderate, at only around 0.78 days per month (R2 = 0.77). This region reported 

the lowest average wait time, at 34 days in June 2014. The Southwestern and 

Southeastern regions showed an increase of 20 days and 24 days, respectively, between 

the beginning and end of the study period. Noise in the data made the trend line analysis 

for these regions unreliable. It should also be noted that even when looking at wait times 

regionally, the 28-day target was not met within the study period.  
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Figure 32. Average wait time for 9 out of 10 people accessing MRI services between January 2014 and December 2016 compared to 

the provincial target wait time. 
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Figure 33. Average wait time for 9 out of 10 patients accessing MRI services in 2014, 2015 and 2016 compared to the provincial 

target wait time. 
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Figure 34. Average regional wait time for 9 out of 10 patients accessing MRI services between January 2014 and December 2016 

compared to the provincial target wait time. 
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4.4 Discussion 

This section of the project was exploratory in nature and provided a foundational 

understanding of the state of MRI service delivery and the geography of wait times in 

Ontario that does not currently exist. The distribution of MRI services across health 

regions and hospital types was shown in addition to the variation in wait time within the 

province. An analysis of how wait times have changed over time was also conducted. 

 While MRI services are not evenly spread throughout Ontario, the geographic 

distribution observed is fitting with spatial distribution patterns that have been found with 

other health services, particularly specialized services. The most concentrated regions 

were those containing large urban population centres, with services generally decreasing 

as rurality increased. It was also not surprising to see that all teaching hospital networks 

and almost all teaching hospital sites offered MRI services. These facilities typically have 

more resources available and are able to offer a wider range of services. Given that these 

facilities are responsible for educating new doctors, it would be expected that more 

specialized services be available in these locations. This might also explain the high 

number of MRI scanners in the Thunder Bay District Health Unit in relation to other 

northern regions, as Thunder Bay Regional Health Sciences Centre is a teaching hospital. 

What was surprising about the distribution of MRI services in Ontario was that 

not a single Group C facility offered this service. It would not have been unexpected to 

see a lower proportion of these hospitals offering MRI services, particularly given the 

fact that they tend to be located outside of urban centres; however, the complete lack of 

services was noteworthy. That said, there are explanations for this observation. As 

mentioned, there are several factors that can limit the capacity of MRI services beyond 
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simply having access to a scanner. This can include supply costs, lack of radiologists and 

technologists, a shortage of clerical staff or the age of the equipment. The smaller size 

and general location of these hospitals make it more difficult to attract the human capital 

necessary to operate MRI services. In addition, MRI machines are costly, which might be 

hard to justify given the relatively lower demand that might be expected.  

In considering future siting of diagnostic services, the MRI and CT Expert Panel 

advised that new equipment be placed with existing services to achieve economies of 

scale and reduce the overhead costs and staffing requirements of managing diagnostic 

services. The use of non-hospital diagnostic centres in densely populated areas was 

specifically suggested. This helps to rationalize the lack of services available at smaller 

facilities. One thing to consider in this case might be the use of mobile MRI machines. 

The CADTH CMII, 2017 identified six mobile MRI units throughout Canada which 

service 22 sites in British Columbia, Quebec, Alberta and New Brunswick. Ontario might 

utilize this as a more economical option to provide service to these under-served regions. 

 Perhaps a counterintuitive finding after considering the spatial distribution of 

services was that those areas with the greatest number of facilities and scanners were also 

the regions reporting the highest wait times. An overview of the proportion of MRI 

facilities in each region compared to the proportion of the population showed that there 

did not appear to be any obvious maldistribution of services and that having more MRI 

scanners in a region was not sufficient to ensure lower wait times. If anything, facilities 

with a greater proportion of MRI scanners typically reported longer wait times. This was 

seen when looking at the aggregated regions. The Central region had the greatest number 

of facilities and scanners but reported the highest average wait time. Conversely, the 
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Northern region had the lowest number of facilities and scanners but reported the lowest 

average wait time. There are several factors that might help to explain this paradox.  

First, previous analysis has shown that areas with a higher concentration of 

services also have a higher degree of utilization. This is known as supply-induced 

demand, whereby physicians are more likely to order a scan when they know there is 

capacity to do so. Conversely, when a physician knows that capacity is limited in a 

region, their threshold for sending a patient for diagnostic imaging might be higher. The 

data available did not provide measures of utilization; however, in the case that there is a 

higher per capita usage in regions with more services, waiting lists would be expected to 

be longer than in regions where diagnostic services are not being utilized as extensively.    

Another explanation might be that individuals living in urban areas are more 

likely to come from higher socioeconomic status, which has been linked to higher rates of 

utilization. Again, utilization data was not made available; however, there is literature to 

suggest that those with higher levels of education are more adept at navigating the health 

care system and are more likely to push a physician for a diagnostic scan. Conversely, 

those with lower levels of education are more likely to be accepting of what a physician 

recommends. In addition to patient pressure, research has revealed defensive medicine as 

a non-clinical reason for ordering a diagnostic test. The concern among physicians of 

being sued for delaying a diagnosis might be assumed to be more of a threat from patients 

with the means to take legal action. Non-clinical overutilization puts a greater burden on 

available services in a region and results in a longer waiting list.  

It is also possible that the higher concentration of specialists in these regions 

means that patients are travelling to larger cities for their referral and then being referred 
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to MRI facilities within that region as opposed to the region where they reside. Without 

accounting for referral patterns in this project, it is hard to know whether this is the case. 

That said, it is known that a large number of MRI scans are ordered by specialists and 

previous analyses have revealed that some MRI facilities will only accept referrals from 

specialists or GPs that are affiliated with the imaging facility. This might result in an 

influx of patients in areas that already have the highest levels of demand.    

Finally, as mentioned, teaching facilities tend to be located in major cities 

alongside affiliated post-secondary institutions. These hospitals have been previously 

shown to report longer waiting periods across a variety of services, which was the case in 

this analysis. Teaching hospitals reported the highest average wait times for diagnostic 

services when compared to Group B facilities and free-standing clinics, in addition to 

having the lowest percentage of data points and the fewest facilities meet the 28-day 

provincial target. Medical students are still learning how to perform procedures in the 

most efficient way, which might explain the longer wait times. These facilities are also 

more likely to get the most complex and unusual cases, resulting in more services being 

used than would be normally expected. The higher proportion of teaching hospitals in 

larger urban centres could be responsible for raising the average wait times in these areas.  

The tremendous variation within the province was surprising to see in a political 

environment that strives for equal access for all. As identified in Chapter 3, waiting for 

diagnostic imaging has real impacts on a patient’s life and is the top barrier to accessing 

diagnostic services. These results show that the location a patient is referred to will have 

a large influence on how long they are required to wait, and, subsequently, the level of 

difficulty they experience and the degree to which their life is impacted. In addition to the 
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aforementioned reasons why wait times might differ between regions, the lack of 

standardization is likely a major contributor to the extent of variation observed within and 

between health regions. Not only are there no explicit guidelines for when a scan should 

be ordered, but there is also no set process for prioritizing patients at the facility level. 

This further demonstrates the way in which geography is at play in this context, as 

symptomology is not the only indication for referral or how long one will wait. 

Given the intense political focus on wait times, it might have been expected that 

the time patients are required to wait for MRI services would have decreased over the 

years, however, this research suggests that this has not been the case. In light of the above 

discussion, it is easier to conclude why the government has not been successful. Previous 

studies, in addition to the results of this thesis, have indicated that increasing capacity is 

not a sustainable solution for mitigating lengthy waiting lists, and potentially increases 

the time that patients spend waiting. That said, governments have continued to invest in 

equipment and expanded operating hours in high density regions. This might also explain 

why the GTA showed the steepest increase in wait time throughout the study period. 

It is interesting to note that the rate of change in wait time slowed year after year, 

with a decrease in wait time observed between the beginning and end of the final year. 

This also coincides with a period of restricted spending by the provincial government. If 

the theory of supply-induced demand holds true in this context, it is possible that 

utilization rates decreased in the face of a more precarious health spending environment. 

This might have encouraged physicians to reduce the number of scans being ordered and 

forced facilities to implement innovative efficiency measures when there was no funding 

available for additional resources. That said, temporal trends will need to continue to be 
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monitored. There was only a decrease of one day between the start and end of the year, 

which is not sufficient to indicate a reliable downward trend. Further, new funding 

commitments were announced in 2017, which will make it more difficult to assess 

whether restricted funding was actually helping to reduce wait times. It should also be 

noted that even though there was a slight decrease, the provincial wait time was still 

almost three times that of the provincial target. 

The average provincial wait time did not meet the 28-day target at any point 

within the study period, which is particularly concerning. Further, none of the aggregated 

regions met the provincial target and only one health region was successful in achieving 

this metric throughout the study period. There were also very few facilities that met the 

target at least once. It is important to keep in mind that while this is a provincial target 

that has been informed by “experts” in the field, there are no pan-Canadian benchmarks 

established for MRI services. The reason for this has been the lack of clinical evidence. 

The only other province that was found to set their own target for MRI services was 

Prince Edward Island, which, for the equivalent priority level, was 84 days. It is possible 

that the current 28-day target is not an attainable benchmark, or even an appropriate 

benchmark, which is something that needs to be considered further.  

On its own, this analysis might not provide enough insight on the patient 

experience to meaningfully contribute to the conversation regarding the accessibility of 

diagnostic imaging services. However, in combination with the results from Chapter 3, a 

well-rounded understanding can be established regarding how both population 

characteristics and the health care system interact to produce the (in)accessible health 

services that patients ultimately engage with.  
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Chapter 5 

Conclusion 

Using a modified framework constructed from early research by Aday and 

Andersen (1974) and Penchansky and Thomas (1981), this thesis was able to highlight 

the inputs and outputs of the health care system, as well as the spatial and non-spatial 

factors that contribute to differing levels of access for diagnostic services. When 

considered alongside one another, the analysis conducted in Chapter 3 and Chapter 4 

provide a holistic view of this topic in the context of Ontario that sets the foundation to 

answer the questions that directed this research. 

It was made clear that predisposing, enabling and need factors all contribute to 

one’s experience when interacting with the health care system. When looking at the full 

range of barriers to access and impacts of waiting, this research revealed that different 

subpopulations residing in different regions have different needs when it comes to 

improving their experience. That said, waiting for diagnostic services was shown to be 

the largest barrier to access, resulting in worry, stress and anxiety, in addition to pain, 

regardless of sex, age, level of education, income, geographic location or self-rated 

health. This highlights the continued need for research that looks to address this issue. 

One’s opinion of wait time, in particular, was shown to not only be related to 

whether or not they reported experiencing difficulty, but also the way they perceived 

broader aspects of health service delivery. Given the variation in actual wait time 

observed for MRI services throughout Ontario, it was particularly interesting to note that 

patterns of wait time acceptability did not largely differ between respondents across  

geographic regions. Further, most respondents reported that they found their wait time to 
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be acceptable, even in light of the fact that wait times have not been successful in 

meeting the provincial target. This indicates that wait time acceptability is not necessarily 

shaped by a patient’s actual wait time, which could provide an opportunity for improving 

patient experience that goes beyond simply reducing the time they spend waiting. It also 

suggests that reducing wait time, in and of itself, is not sufficient in making 

improvements to access. While there are limitations with this research that need to be 

considered, the findings that were generated provide a foundation from which future 

policy initiatives and research can build.     

5.1 Limitations 

One of the main limitations of this thesis was that two different data sources 

needed to be used in order to capture a complete image of the accessibility of diagnostic 

services in Ontario. As such, the data related to patient experience was taken from a 

specific study sample in 2010, while the data on MRI services and wait times was 

applicable to a different group of patients between 2014 to 2016. This limits the 

conclusions that can be made because the state of the health care system was not 

necessarily the same when patients were asked about their experience. Each of the data 

sources used also had their own set of inherent limitations.   

5.1.1 Canadian Community Health Survey 

One of the main challenges with the CCHS is that it does not consider all 

populations, specifically active members of the Canadians forces, the institutionalized 

population and certain individuals living in remote areas, including those living on 

reserve. While these exclusions are said to represent less than 3 percent of the target 

population, this lack of data might have a disproportionate impact on the results reported  
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in regions such as Northern Ontario, where a greater proportion of residents are excluded. 

The comparatively lower representation of First Nation, Métis and Inuit populations can 

mask challenges with the appropriateness of care and potential sociocultural barriers that 

are not experienced among the general population.  

These acceptability factors, such as language and not knowing where to go, might 

have also been underrepresented by not considering race, ethnicity or immigration status 

in this analysis. However, the smaller sample sizes of these populations made it difficult 

to appropriately characterize their experiences using CCHS data. Challenges with small 

sample sizes also required that larger geographic regions be considered, which limited the 

ability to take into account varying degrees of rurality and urbanity in the analysis. 

Further, population characteristics had to be aggregated into larger categories and could 

not be carried through all aspects of the project because sample sizes became too small to 

make meaningful conclusions.  

Indirectly, the CCHS also excludes Canadians without stable housing and/or a 

registered home telephone number. Not only does this pose challenges for capturing 

insight from some of the most vulnerable members of society, but the transition away 

from land lines to cellphones has made data collection increasingly difficult. The data 

collection strategy of the CCHS can lead to many other methodological challenges. 

Respondents are able to accept or decline the invitation to participate in this survey, 

which can lead to an element of volunteer bias. Other biases exist due to the self-

reporting nature of the survey. Recall bias is of particular concern, as participants are 

asked to consider their experience over a 12-month period. Various response biases could 

also be at play in shaping the way some individuals respond to different questions. For 
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example, respondents might feel inclined to provide a socially acceptable answer or 

conform to what they think is the “right” answer, which could skew the data.  

It is important to keep in mind that responses are subject to the perception of each 

individual, which can be influenced by a variety of factors. As such, the conclusions that 

are made using this data provide a basis for correlation, but not causation. That said, this 

research was interested in the subjective experience of patients, meaning that one’s 

perception of their interactions with the health care system were an important 

consideration. Having a better understanding of these perceptions can help to shape 

health service delivery to be the most accommodating for all patients. 

5.1.2 Ontario Wait Time Strategy Database  

One of the main limitations with the Ontario Wait Time Strategy database that 

was created resulted from having to manually collect the data over a period of several 

years from the OWTS website. The OMOHLTC did not respond to requests for access to 

the data, which meant that RAs were hired to record and track what was reported on the 

website. This resulted in instances of human error, which are to be expected. There were 

situations where certain facilities and/or time periods were not accounted for which led to 

missing data points. This was mitigated by not focusing too closely on facility-level wait 

times or individual time periods, but rather aggregating average wait times over larger 

regions and time periods. The results of this analysis are not believed to be largely 

impacted by these missing data points; however, this limited the level of analysis. 

The OMOHLTC also neglected to respond to requests for clarification on the data 

that was reported on the website. As such, it was unclear how frequently the website was 

updated and what time period was being accounted for when it was updated. Therefore, 
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RAs recorded the wait time for each facility on a weekly basis and this analysis 

calculated monthly averages based on these records. However, this methodology assumes 

that the wait times recorded by RAs were actually reported during that time period, which 

is likely not the case. Again, this is not expected to have large impacts on the results 

reported in this analysis, as temporal trends were considered broadly; however, it did 

limit the extent of the analysis that was performed. 

There were also several limitations with the data itself that influenced the 

analysis. First, not all hospitals are required to report their wait times. While the data that 

is publicly reported is fairly comprehensive, there are still hospitals that perform MRIs in 

Ontario that were not accounted for in the wait time analysis of this thesis. There were 

also hospitals that report wait times that were non-compliant at various points throughout 

the study period, which resulted in additional missing data points and a less accurate 

depiction of wait times. Data are also only reported at the hospital-level, not for 

individual facilities. While this project took this limitation into account, it meant that the 

nuances of place were lost, particularly in considering the different populations that 

might be served by various facilities. The OWTS website does not even indicate which 

facilities have MRI services in multi-site networks, which required this analysis to make 

inferences and rely on older data sources to find this information.  

Patient volumes and differing levels of priority were not accounted for in this 

thesis, as this information is not made available on the OWTS website or in any other 

source accessible to the general population. As a result, utilization patterns were not 

compared between regions. Information relating to people receiving services in one 

region and living in another was also unavailable. This thesis assumed that patients were 
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only accessing MRI facilities in the region where they live; however, this is likely not the 

case, specifically when patients are being referred by specialists. In addition, no data 

were available related to referral patterns, which limited the conclusions that could be 

made regarding the variation in wait time that was observed. 

The wait times that were reported and used in this analysis were also subject to 

limitations that might skew the data. The OMOHLTC identifies the difficulty associated 

with identifying the “decision to treat” day, which is not currently standardized and is 

open to interpretation. This is usually taken to be the day when the diagnostic imaging 

facility receives the request to book a test; however, it is quite possible that this is not the 

same day that the physician tells a patient that they are sending them for a scan. There is 

also an element of patient choice involved when a scan is scheduled. If a patient is not 

overly concerned about their test or has commitments that limit their availability, it is 

possible for their wait time to be longer than it otherwise might be if they were to take the 

first available appointment. Conversely, there are patients who request access to 

cancellation lists and receive their scans sooner than they otherwise might because they 

are able to accommodate a last-minute appointment or happen to have access to a facility 

with a cancellation. When patients wait an unusually long or short amount of time at 

facilities with smaller volumes, which are typically smaller facilities, the wait time data 

can also be disproportionately skewed. 

It should also be noted that the waiting times accounted for in this analysis are 

only a fraction of what patients actually spending waiting throughout the process of 

having a diagnostic scan. The OWTS does not track the time patients wait for their initial 

appointment with a GP, the potential waiting associated with being referred to a specialist 
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or the time patients are required to wait to find out their results. Each of these individual 

waiting periods have real impacts on the patient experience and can be variable from 

region to region for different reasons. It is possible that alternative results might have 

been observed regarding health regions with the highest and lowest wait times if the full 

time a patient was required to wait was considered. 

While there were several limitations with this source of data, it is important to 

acknowledge that the data that were available allowed for an analysis of wait times in 

Ontario that had not been previously used from a scholarly standpoint. This analysis has 

provided an exploratory baseline for the spatiotemporal trends of wait times for MRI 

services in Ontario, which can help to inform policy and research moving forward. 

5.2 Policy Recommendations 

The findings from this thesis can be used as a basis for more effective health 

policy development. The discrepancies in access among different subpopulations and the 

level of variation found between wait times in different regions points to a health care 

system that is not “universal”. There is a clear need for policy efforts that focus on 

addressing the needs of specific populations and geographic regions. This requires 

intentional, targeted interventions aimed at improving access for those who need it, as 

opposed to taking the traditional “one-size-fits-all” approach. Current strategies have 

focused almost exclusively on reducing wait times through continual investment in 

increased capacity. Policy makers need to acknowledge that this has not been successful 

and adjust their efforts to engage in more meaningful improvements. 

Reevaluating the target wait time of 28 days is the first step in making this 

change. This thesis cannot comment on the appropriateness of the target from a clinical 
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perspective; however, it has shown that the province is not even close to meeting the goal 

that has been set. The level of evidence supporting the clinical basis of this target is not 

clear, with no other provinces abiding by the same metric. Further, the Canadian 

government has stated that there is not enough evidence to support a benchmark for 

diagnostic services. Until a consensus is established, this seemingly unattainable target is 

likely exaggerating the issue of lengthy wait times by implying that Ontario is performing 

much worse than if the target was higher. Achieving this target has also appeared to be 

the guiding force in how the government addresses timely access to care. The focus of 

future investment needs to be on patient-centred health service delivery.  

The experience of waiting has been largely neglected in favour of reducing the 

time patients are required to wait. Worry, stress and anxiety were cited as the largest 

impacts while waiting for care, which can be expected as an issue regardless of how long 

patients spend waiting. It was also shown that wait time acceptability is not only 

influenced by actual wait time, further suggesting that reducing wait time is not the only 

answer. In theory, the OWTS website provides a platform to manage patient perceptions, 

but it is unclear how successful this has been. More attention should be given to 

understanding what patients need and expect when accessing diagnostic services in order 

to ensure that the health care system is able to best serve all residents. 

5.3 Future Research Directions 

While it is clear that wait time is an important factor in the accessibility of 

diagnostic services, this research has uncovered that this issue is not one that can be 

solved by simply increasing capacity to reduce wait times and improve patient 

experience. The influence of patient perception, in particular, is a theme that needs to be 
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looked at in much greater detail. Further studies would benefit from analyzing the 

sociodemographic characteristics of respondents who cite their wait times as 

unacceptable, in addition to examining smaller geographic regions to gain a better 

understanding of the contribution of space and place in shaping patient experience. To do 

this effectively, the literature needs to expand to view this topic from a qualitative 

perspective. This would allow for a more nuanced and in-depth understanding of how 

patients perceive their interactions with the health care system and what they need in 

order for services to be more accessible through the entirety of their experience. 

The complexity of this topic would be best studied through a longitudinal analysis 

that would allow researchers to track patients over time. By following the same patients 

through their experience with diagnostic imaging, more concrete conclusions could be 

made surrounding many of the unknowns that remain after this analysis. Among other 

things, a clearer image could be formed regarding patient expectation between regions, 

the influence of different waiting points throughout the process could be characterized, 

being referred by a GP or specialist could be accounted for and insight on patient 

residence and location of service could be gained. A study like this would also help to 

mitigate the methodological challenges of self-reported survey and questionnaire data. 

This is the type of comprehensive analysis that is needed before Ontario can truly 

succeed in providing, “the right care, at the right time, in the right place”. 
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Appendix A 

CCHS – 2010 Survey Content 

Common Content – Administrative and Sociodemographic Information 

• Administrative information (ADM)  

• Dwelling characteristics (DWL)  

• Education (EDU)  

• Income (INC)  

• Labour force (LBS)  

• Socio-demographic characteristics (SDC) 

• Person most knowledgeable about the household (PMK) 

Common Content 

• Age of respondent (ANC)  

• Alcohol use (ALC)  

• Chronic conditions (CCC)  

• Exposure to second-hand smoke (ETS)  

• Flu shots (FLU)  

• Fruit and vegetable consumption (FVC)  

• General health (GEN) 

• Health care utilization (HCU)   

• Pain and discomfort (HUP)  

• Height and weight – Self-reported (HWT)  

• Maternal experiences - Breastfeeding (MEX)  

• Fruit and vegetable consumption (FVC) 

• Physical activities (PAC)  

• Restriction of activities (RAC)  

• Smoking (SMK) 

Common Content – One Year Modules (2010) 

• Contacts with health professionals (CHP) 

• Unmet health care needs (UCN) 

• H1N1 Immunization (H1N)  

• Neurological conditions (NEU)  

• Loss of productivity (LOP) 

• Fibromyalgia (CC3) 

• Chronic fatigue syndrome and multiple chemical 

sensitivities (CC4) 

Rapid Response Content 

• Stigma towards depression (STG) – May – June 2010 

• Mental health experience (MHE) – May – June 2010 

• Osteoporosis (OST) – July – August 2010 
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Optional Content 

• Alcohol use - Dependence (ALD)  

• Alcohol use during the past week (ALW)  

• Blood pressure check (BPC)  

• Breast examination (BRX)  

• Breast self-examination (BSX)  

• Changes made to improve health (CIH)  

• Colorectal cancer screening (CCS)  

• Consultations about mental health (CMH)  

• Dental visits (DEN)  

• Depression (DEP)  

• Diabetes care (DIA)  

• Dietary supplement use – Vitamins and minerals (DSU)  

• Distress (DIS)  

• Driving and safety (DRV)  

• Eye examinations (EYX)  

• Food choices (FDC)  

• Food security (FSC)  

• Health care system satisfaction (HCS)  

• Health status (SF-36) (SFR)  

• Home care services (HMC)  

• Home safety (HMS)  

• Illicit drugs use (IDU)  

• Insurance coverage (INS)  

• Mammography (MAM)  

• Mastery (MAS)  

• Maternal experiences – Alcohol during pregnancy (MXA) 

• Maternal experiences – Smoking during pregnancy (MXS) 

• Oral health 2 (OH2)  

• Pap smear test (PAP)  

• Patient satisfaction – Community-based care (PSC)  

• Patient satisfaction - Health care services (PAS) 

• Physical activities – Facilities at work (PAF)  

• Problem gambling (CPG) 

• Prostate cancer screening (PSA) 

• Psychological well-being (PWB)  

• Satisfaction with life (SWL)  

• Sedentary activities (SAC)  

• Self-esteem (SFE)  

• Smoking - Other tobacco products (TAL)  

• Smoking - Physician counselling (SPC)  

• Smoking - Stages of change (SCH)  

• Smoking cessation methods (SCA)  

• Social support - Availability (SSA)  

• Social support – Utilization (SSU)  

• Stress – Coping with stress (STC)  

• Stress – Sources (STS)  

• Suicidal thoughts and attempts (SUI)  

• Sun safety behaviours (SSB)  

• Voluntary organizations - Participation (ORG) 

 
Source: Statistics Canada, Canadian Community Health Survey (CCHS) – Annual Component: User Guide 2010 and 2009-2010 Microdata Files 
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Appendix B 

Selection of Optional Content by Province/Territory, CCHS – 2010 

Optional Modules 
Province/Territory 

NL PEI NS NB QB ON MB SK AB BC YT NT NU 
Access to health care  

services (ACC) 
     •        

Alcohol use –  

Dependence (ALD) 
             

Alcohol use during the past 

week (ALW) 
•     •  •     • 

Blood pressure check (BPC)  •  •       • •  

Breast examinations (BRX)  •     •    • • • 

Breast self-examinations (BSX)           •  • 

Changes made to improve  

health (CIH) 
 • •       • •   

Colorectal cancer  

screening (CCS) 
• • • •  •  •   • • • 

Consultations about mental 

health (CMH) 
 •  • • • • • •  • •  

Dental visits (DEN)  • •   •     •   

Depression (DEP)  •   •   • • •  • • 

Diabetes care (DIA) • •            

Dietary supplement use – 

Vitamins and minerals (DSU) 
           •  

Distress (DIS)     •   • •   •  

Driving and safety (DRV) •     •   •  •   

Eye examinations (EYX)   •   •     •  • 

Food choices (FDC)   •  •      • •  

Food security (FSC) •  •  • • • • • • • • • 

Health care system  

satisfaction (HCS)  
•     •  •    •  

Health status (SF–36) (SFR)       •       

Home care services (HMC)      •        

Home safety (HMS)             • 

Illicit drugs use (IDG)    •  •  •     • 

Insurance coverage (INS)             • 

Mammography (MAM) •  • •     •   •  

Mastery (MAS)       •     •  

Maternal experiences – Alcohol 

use during pregnancy (MXA) 
        •  •  • 

Maternal experiences – Smoking 

during pregnancy (MXS) 
     •   •  •  • 

Oral health 2 (OH2)  •    •        

PAP smear test (PAP)  • •        •  • 

Patient satisfaction – Health 

care services (PAS) 
     •        

Patient satisfaction – 

Community–based care (PSC) 
  •      •    • 
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Physical activities – Facilities  

at work (PAF) 
  •           

Problem gambling (CPG)    •     •    • 

Prostate cancer screening (PSA)  • • •        • •  

Psychological well-being (PWB)    •          

Satisfaction with life (SWL)          •    

Sedentary activities (SAC) •      •   •    

Self-esteem (SFE)     •     •  •  

Smoking – Physician  

counselling (SPC) 
      •    •  • 

Smoking – Stages of  

change (SCH) 
      •       

Smoking cessation  

methods (SCA) 
          •  • 

Social support –  

Availability (SSA) 
   • •   •  •  •  

Social support –  

Utilization (SSU) 
   •      •    

Stress – Coping with  

stress (STC) 
          •   

Stress – Sources (STS)   •        •   

Suicidal thoughts and  

attempts (SUI) 
•        • •   • 

Sun safety behaviours (SSB)  • •  •         

Smoking – Other tobacco 

products (TAL) 
     •        

Voluntary organizations – 

Participation (ORG) 
         •  •  

Waiting times (WTM)      •        

   • = selected 

 

Source: Statistics Canada, Canadian Community Health Survey (CCHS) – Annual Component: User Guide 2010 

and 2009-2010 Microdata Files 
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Appendix C 

Overview of Module Questions Used from CCHS – 2010 

Module/Question Response Options 

Access to Health Services (ACC) 

ACC_30 In the past 12 months, did you require MRI, CT or angiography? 

YES/NO 

ACC_31 In the past 12 months, did you ever experience any difficulties getting  

the test(s) you needed? 

What type of difficulties did you experience? 

 - ACC_32A Getting a referral 

 - ACC_32B Getting an appointment 

 - ACC_32C Waited too long for an appointment 

 - ACC_32D Waited too long to get test (i.e. in-office waiting) 

 - ACC_32E Service not available at time required 

 - ACC_32F Service not available in area 

 - ACC_32G Transportation problems 

 - ACC_32H Language problem 

 - ACC_32I Cost 

 - ACC_32J General deterioration of health 

 - ACC_32K Did not know where to go (i.e. information problems) 

 - ACC_32L Still waiting for test 

 - ACC_32M Unable to leave the house because of a health problem 

 - ACC_32N Other 

Health Care System Satisfaction (HCS) 

HCS_1 How would you rate the availability of health care services in [province]? 
EXCELLENT/ 

GOOD/FAIR/ 

POOR 

HCS_2 How would you rate the quality of health care services in [province]? 

HCS_3 How would you rate the availability of health care services in [community]? 

HCS_4 How would you rate the quality of health care services in [community]? 

Waiting Times (WTM) 

WTM_44 Do you think that your health, or other aspects of your life, have been 

affected in any way because you had to wait for this test? 

YES/NO 

How was your life affected as a result of waiting for this test? 

 - WTM_45A Worry, anxiety, stress 

 - WTM_45B Worry or stress for family or friends 

 - WTM_45C Pain 

 - WTM_45D Problems with activities of daily living (e.g., dressing, driving) 

 - WTM_45E Loss of work 

 - WTM_45F Loss of income 

 - WTM_45G Increased dependence on relatives/friends 

 - WTM_45H Increased use of over-the-counter drugs 

 - WTM_45I Overall health deteriorated, condition got worse  

 - WTM_45J Health problem improved 

 - WTM_45K Personal relationships suffered 

 - WTM_45L Other 

WTM_24 In your view, was the waiting time acceptable or not acceptable? ACCEPTABLE/ 

UNACCEPTABLE/ 

NO VIEW 



 

138 

  

Appendix D 

Response Rates by Health Region and Frame, CCHS – 2010 
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Source: Statistics Canada, Canadian Community Health Survey (CCHS) – Annual Component: User Guide 2010 and 2009-2010 Microdata File
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Appendix E 

Consolidated Health Region Map 
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Consolidated Health Region Ontario Public Health Unit 

Northern Ontario 

The District of Algoma Health Unit 

North Bay Parry Sound District Health Unit 

Northwestern Health Unit 

Porcupine Health Unit 

Sudbury and District Health Unit 

Thunder Bay District Health Unit 

Timiskaming Health Unit* 

Southwestern Ontario 

Brant County Health Unit 

Elgin-St. Thomas Health Unit 

Grey Bruce Health Unit 

Haldimand-Norfolk Health Unit 

City of Hamilton Health Unit 

Huron County Health Unit* 

Chatham-Kent Health Unit 

Lambton Health Unit 

Middlesex-London Health Unit 

Niagara Regional Health Unit 

Oxford County Health Unit 

Perth District Health Unit* 

Simcoe Muskoka District Health Unit 

Waterloo Health Unit 

Wellington-Dufferin-Guelph Health Unit 

Windsor-Essex County Health Unit 

Southeastern Ontario 

Haliburton, Kawartha, Pine Ridge District Health Unit 

Hastings and Prince Edwards Counties Health Unit 

Kingston, Frontenac, and Lennox and Addington Health Unit 

Leeds, Grenville and Lanark District Health Unit 

City of Ottawa Health Unit 

Peterborough County-City Health Unit 

Renfrew County and District Health Unit 

The Eastern Ontario Health Unit 

Central Ontario 

Durham Regional Health Unit 

Halton Regional Health Unit 

Peel Regional Health Unit 

York Regional Health Unit 

City of Toronto Health Unit 

* = The CCHS, 2010 does not report data for these health regions individually 
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Appendix F 

Chi-Square Tests for Types of Difficulty 

Difficulties Getting Test * Sex Cross-Tabulation 

 

Sex 

Total MALE FEMALE 

Difficulties 

Getting Test 

YES Count 92944 105963 198907 

Expected Count 96105.2 102801.8 198907.0 

% within Sex 16.7% 17.8% 17.3% 

NO Count 462179 487841 950020 

Expected Count 459017.8 491002.2 950020.0 

% within Sex 83.3% 82.2% 82.7% 

Total Count 555123 593804 1148927 

Expected Count 555123.0 593804.0 1148927.0 

% within Sex 100.0% 100.0% 100.0% 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significance 

(2-sided) 

Exact Sig. 

(2-sided) 

Exact Sig. 

(1-sided) 

Pearson Chi-Square 243.312a 1 .000   

Continuity Correctionb 243.235 1 .000   

Likelihood Ratio 243.484 1 .000   

Fisher's Exact Test    .000 .000 

Linear-by-Linear 

Association 

243.312 1 .000 
  

N of Valid Cases 1148927     
a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 96105.19. 

b. Computed only for a 2x2 table 

 

Symmetric Measures 

 Value 

Approximate 

Significance 

Nominal by Nominal Phi -.015 .000 

Cramer's V .015 .000 

N of Valid Cases 1148927  
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Difficulties Getting Test * Age Cohort Cross-Tabulation 

 

Age Cohort 

Total 

Young 

Adult 

(18-24) 

Adult 

(25-39) 

Middle 

Age 

(40-59) 

Older 

Adults 

(60+) 

Difficulties 

Getting Test 

YES Count 10400 26268 119072 43167 198907 

Expected Count 11568.5 30015.5 88277.8 69045.2 198907.0 

% within  

Age Cohort  

15.6% 15.2% 23.4% 10.8% 17.3% 

NO Count 56422 147108 390839 355653 950022 

Expected Count 55253.5 143360.5 421633.2 329774.8 950022.0 

% within  

Age Cohort 

84.4% 84.8% 76.6% 89.2% 82.7% 

Total Count 66822 173376 509911 398820 1148929 

Expected Count 66822.0 173376.0 509911.0 398820.0 1148929.0 

% within  

Age Cohort 

100.0% 100.0% 100.0% 100.0% 100.0% 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significance 

(2-sided) 

Pearson Chi-Square 25429.664a 3 .000 

Likelihood Ratio 25898.490 3 .000 

Linear-by-Linear Association 3288.956 1 .000 

N of Valid Cases 1148929   
a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 11568.48. 

 

Symmetric Measures 

 Value 

Approximate 

Significance 

Nominal by Nominal Phi .149 .000 

Cramer's V .149 .000 

N of Valid Cases 1148929  
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Difficulties Getting Test * Level of Education Cross-Tabulation 

 

Level of Education 

Total 

LESS THAN 

SECONDARY 

SECONDARY 

GRAD. 

OTHER 

POST-SEC. 

POST-SEC. 

GRAD. 

Difficulties 

Getting Test 

YES Count 14469 24826 18503 140305 198103 

Expected 

Count 

25880.0 32885.0 14134.8 125203.1 198103.0 

% within 

Level of 

Education 

9.7% 13.1% 22.8% 19.5% 17.4% 

NO Count 134180 164058 62684 578833 939755 

Expected 

Count 

122769.0 155999.0 67052.2 593934.9 939755.0 

% within 

Level of 

Education 

90.3% 86.9% 77.2% 80.5% 82.6% 

Total Count 148649 188884 81187 719138 1137858 

Expected 

Count 

148649.0 188884.0 81187.0 719138.0 1137858.0 

% within 

Level of 

Education 

100.0% 100.0% 100.0% 100.0% 100.0% 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significance 

(2-sided) 

Pearson Chi-Square 12323.402a 3 .000 

Likelihood Ratio 13253.596 3 .000 

Linear-by-Linear Association 10107.031 1 .000 

N of Valid Cases 1137858   
a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 14134.79. 

 

Symmetric Measures 

 Value 

Approximate 

Significance 

Nominal by Nominal Phi .104 .000 

Cramer's V .104 .000 

N of Valid Cases 1137858  
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Difficulties Getting Test * Personal Income Level Cross-Tabulation 

 

Income Level 

Total 

NO 

INCOME 

LOW 

INCOME 

MIDDLE 

INCOME 

HIGH 

INCOME 

Difficulties 

Getting Test 

YES Count 13114 80404 42777 41232 177527 

Expected Count 6577.2 94123.9 47529.2 29296.7 177527.0 

% within Income 

Level 

35.7% 15.3% 16.1% 25.2% 17.9% 

NO Count 23583 444754 222409 122227 812973 

Expected Count 30119.8 431034.1 217656.8 134162.3 812973.0 

% within Income 

Level 

64.3% 84.7% 83.9% 74.8% 82.1% 

Total Count 36697 525158 265186 163459 990500 

Expected Count 36697.0 525158.0 265186.0 163459.0 990500.0 

% within Income 

Level 

100.0% 100.0% 100.0% 100.0% 100.0% 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significance 

(2-sided) 

Pearson Chi-Square 16854.969a 3 .000 

Likelihood Ratio 15096.900 3 .000 

Linear-by-Linear Association 1670.173 1 .000 

N of Valid Cases 990500   
a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 6577.19. 

 

Symmetric Measures 

 Value 

Approximate 

Significance 

Nominal by Nominal Phi .130 .000 

Cramer's V .130 .000 

N of Valid Cases 990500  
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Difficulties Getting Test * Geographic Location Cross-Tabulation 

 

Geographic Location 

Total GTA 

Northern 

Ontario 

Southwestern 

Ontario 

Southeastern 

Ontario 

Difficulties 

Getting Test 

YES Count 104846 10536 44328 39198 198908 

Expected 

Count 

85515.3 16038.1 63581.8 33772.8 198908.0 

% within 

Geographic 

Location 

21.2% 11.4% 12.1% 20.1% 17.3% 

NO Count 389106 82103 322932 155880 950021 

Expected 

Count 

408436.7 76600.9 303678.2 161305.2 950021.0 

% within 

Geographic 

Location 

78.8% 88.6% 87.9% 79.9% 82.7% 

Total Count 493952 92639 367260 195078 1148929 

Expected 

Count 

493952.0 92639.0 367260.0 195078.0 1148929 

% within 

Geographic 

Location 

100.0% 100.0% 100.0% 100.0% 100.0% 

 

Chi-Square Tests    

 Value df 

Asymptotic 

Significance 

(2-sided) 

Pearson Chi-Square 15672.5a 3 .000 

Likelihood Ratio 16276.33 3 .000 

Linear-by-Linear Association 3398.349 1 .000 

N of Valid Cases 1148929   
a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 16038.10. 

 

Symmetric Measures 

 Value 

Approximate 

Significance 

Nominal by Nominal Phi .117 .000 

Cramer's V .117 .000 

N of Valid Cases 1148929  
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Difficulties Getting Test * Self-Rated Health Cross-Tabulation 

 

Self-Rated Health 

Total 

Excellent/

Very Good Good 

Fair/ 

Poor 

Difficulties  

Getting Test 

YES Count 70042 58439 70098 198579 

Expected Count 80973.9 60045.1 57560.0 198579.0 

% within Self-Rated 

Health 

15.0% 16.9% 21.1% 17.3% 

NO Count 397112 287973 261977 947062 

Expected Count 386180.1 286366.9 274515.0 947062.0 

% within Self-Rated 

Health 

85.0% 83.1% 78.9% 82.7% 

Total Count 467154 346412 332075 1145641 

Expected Count 467154.0 346412.0 332075.0 1145641.0 

% within Self-Rated 

Health 

100.0% 100.0% 100.0% 100.0% 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significance  

(2-sided) 

Pearson Chi-Square 5141.006a 2 .000 

Likelihood Ratio 5039.550 2 .000 

Linear-by-Linear Association 4907.675 1 .000 

N of Valid Cases 1145641   
a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 57560.02. 

 

Symmetric Measures 

 Value 

Approximate 

Significance 

Nominal by Nominal Phi .067 .000 

Cramer's V .067 .000 

N of Valid Cases 1145641  
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Appendix G 

Chi-Square Tests for Life Impacted by Wait  

Life Impacted by Wait * Sex Cross-Tabulation 

 

Sex 

Total MALE FEMALE 

Life Impacted by 

Wait 

YES Count 64801 82617 147418 

Expected Count 71387.4 76030.6 147418.0 

% within Sex 11.8% 14.1% 13.0% 

NO Count 486035 504047 990082 

Expected Count 479448.6 510633.4 990082.0 

% within Sex 88.2% 85.9% 87.0% 

Total Count 550836 586664 1137500 

Expected Count 550836.0 586664.0 1137500.0 

% within Sex 100.0% 100.0% 100.0% 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significance 

(2-sided) 

Exact Sig. 

(2-sided) 

Exact Sig. 

(1-sided) 

Pearson Chi-Square 1353.674a 1 .000   

Continuity Correctionb 1353.468 1 .000   

Likelihood Ratio 1357.434 1 .000   

Fisher's Exact Test    .000 .000 

Linear-by-Linear 

Association 

1353.672 1 .000 
  

N of Valid Cases 1137500     
a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 71387.38. 

b. Computed only for a 2x2 table 

 

Symmetric Measures 

 Value 

Approximate 

Significance 

Nominal by Nominal Phi -.034 .000 

Cramer's V .034 .000 

N of Valid Cases 1137500  
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Life Impacted by Wait * Age Cohort Cross-Tabulation 

 

Age Cohort 

Total 

Young 

Adult 

(18-24) 

Adult 

(25-39) 

Middle 

Age 

(40-59) 

Older 

Adults 

(60+) 

Life Impacted 

by Wait 

YES Count 2929 30158 85306 29025 147418 

Expected Count 8645.5 22288.5 65439.0 51044.9 147418.0 

% within  

Age Cohort  

4.4% 17.5% 16.9% 7.4% 13.0% 

NO Count 63781 141824 419632 364846 990083 

Expected Count 58064.5 149693.5 439499.0 342826.1 990083.0 

% within  

Age Cohort 

95.6% 82.5% 83.1% 92.6% 87.0% 

Total Count 66710 171982 504938 393871 1137501 

Expected Count 66710.0 171982.0 504938.0 393871.0 1137501.0 

% within  

Age Cohort 

100.0% 100.0% 100.0% 100.0% 100.0% 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significance 

(2-sided) 

Pearson Chi-Square 25377.759a 3 .000 

Likelihood Ratio 27622.499 3 .000 

Linear-by-Linear Association 3656.743 1 .000 

N of Valid Cases 1137501   
a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 8645.49. 

 

Symmetric Measures 

 Value 

Approximate 

Significance 

Nominal by Nominal Phi .149 .000 

Cramer's V .149 .000 

N of Valid Cases 1137501  
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Life Impacted by Wait * Level of Education Cross-Tabulation 

 

Level of Education 

Total 

LESS THAN 

SECONDARY 

SECONDARY 

GRAD. 

OTHER 

POST-SEC. 

POST-SEC. 

GRAD. 

Life Impacted 

by Wait 

YES Count 10742 15812 11024 109840 147418 

Expected 

Count 

19248.0 24277.2 10569.4 93323.4 147418.0 

% within 

Level of 

Education 

7.3% 8.5% 13.6% 15.4% 13.0% 

NO Count 136774 170248 69980 605388 982390 

Expected 

Count 

128268.0 161782.8 70434.6 621904.6 982390.0 

% within 

Level of 

Education 

92.7% 91.5% 86.4% 84.6% 87.0% 

Total Count 147516 186060 81004 715228 1129808 

Expected 

Count 

147516.0 186060.0 81004.0 715228.0 1129808.0 

% within 

Level of 

Education 

100.0% 100.0% 100.0% 100.0% 100.0% 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significance 

(2-sided) 

Pearson Chi-Square 11101.953a 3 .000 

Likelihood Ratio 12069.285 3 .000 

Linear-by-Linear Association 10772.820 1 .000 

N of Valid Cases 1129808   
a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 10569.45. 

 

Symmetric Measures 

 Value 

Approximate 

Significance 

Nominal by Nominal Phi .099 .000 

Cramer's V .099 .000 

N of Valid Cases 1129808  
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Life Impacted by Wait * Personal Income Level Cross-Tabulation 

 

Income Level 

Total 

NO 

INCOME 

LOW 

INCOME 

MIDDLE 

INCOME 

HIGH 

INCOME 

Life Impacted 

by Wait 

YES Count 10934 62518 35166 22702 131320 

Expected Count 4982.9 69270.8 35361.3 21705.0 131320.0 

% within Income 

Level 

29.3% 12.0% 13.3% 14.0% 13.4% 

NO Count 26387 456309 229684 139865 852245 

Expected Count 32338.1 449556.2 229488.7 140862.0 852245.0 

% within Income 

Level 

70.7% 88.0% 86.7% 86.0% 86.6% 

Total Count 37321 518827 264850 162567 983565 

Expected Count 37321.0 518827.0 264850.0 162567.0 983565.0 

% within Income 

Level 

100.0% 100.0% 100.0% 100.0% 100.0% 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significance 

(2-sided) 

Pearson Chi-Square 9016.469a 3 .000 

Likelihood Ratio 7287.594 3 .000 

Linear-by-Linear Association 232.191 1 .000 

N of Valid Cases 983565   
a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 4982.89. 

 

Symmetric Measures 

 Value 

Approximate 

Significance 

Nominal by Nominal Phi .096 .000 

Cramer's V .096 .000 

N of Valid Cases 983565  
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Life Impacted by Wait * Geographic Location Cross-Tabulation 

 

Geographic Location 

Total GTA 

Northern 

Ontario 

Southwestern 

Ontario 

Southeastern 

Ontario 

Life 

Impacted  

by Wait 

YES Count 81844 6951 33739 24885 147419 

Expected 

Count 

63701.5 11919.5 46858.2 24939.8 147419.0 

% within 

Geographic 

Location 

16.7% 7.6% 9.3% 12.9% 13.0% 

NO Count 409684 85021 327824 167553 990082 

Expected 

Count 

427826.5 80052.5 314704.8 167498.2 990082.0 

% within 

Geographic 

Location 

83.3% 92.4% 90.7% 87.1% 87.0% 

Total Count 491528 91972 361563 192438 1137501 

Expected 

Count 

491528.0 91972.0 361563.0 192438.0 1137501.0 

% within 

Geographic 

Location 

100.0% 100.0% 100.0% 100.0% 100.0% 

 

Chi-Square Tests    

 Value df 

Asymptotic 

Significance 

(2-sided) 

Pearson Chi-Square 12535.929a 3 .000 

Likelihood Ratio 12872.128 3 .000 

Linear-by-Linear Association 5572.212 1 .000 

N of Valid Cases 1137501   
a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 11919.48. 

 

Symmetric Measures 

 Value 

Approximate 

Significance 

Nominal by Nominal Phi .105 .000 

Cramer's V .105 .000 

N of Valid Cases 1137501  
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Life Impacted by Wait * Self-Rated Health Cross-Tabulation 

 

Self-Rated Health 

Total 

Excellent/

Very Good Good Fair/Poor 

Life Impacted  

by Wait 

YES Count 42230 41020 64169 147419 

Expected Count 60275.3 44460.8 42682.8 147419.0 

% within Self-Rated 

Health 

9.1% 12.0% 19.5% 13.0% 

NO Count 421625 301133 264301 987059 

Expected Count 403579.7 297692.2 285787.2 987059.0 

% within Self-Rated 

Health 

90.9% 88.0% 80.5% 87.0% 

Total Count 463855 342153 328470 1134478 

Expected Count 463855.0 342153.0 328470.0 1134478.0 

% within Self-Rated 

Health 

100.0% 100.0% 100.0% 100.0% 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significance  

(2-sided) 

Pearson Chi-Square 18946.7a 2 .000 

Likelihood Ratio 18160.17 2 .000 

Linear-by-Linear Association 17808.45 1 .000 

N of Valid Cases 1134478   
a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 42682.82. 

 

Symmetric Measures 

 Value 

Approximate 

Significance 

Nominal by Nominal Phi .129 .000 

Cramer's V .129 .000 

N of Valid Cases 1134478  
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Appendix H 

Binary Logistic Regression Model Outputs 

Categorical Variables Coding 

 Frequency 

Parameter Coding 

(1) (2) (3) 

SEX Male 936 1.000   

 Female 1254 0.00   

AGE COHORT Young Adult (18-24) 290 1.000 .000 .000 

 Adult (25-39) 89 .000 1.000 .000 

 Older Adults (60+) 1056 .000 .000 1.000 

 Middle Age (40-59) 755 .000 .000 .000 

LEVEL OF 

EDUCATION 

Less Than Secondary 368 1.000 .000 .000 

Secondary Graduate 394 .000 1.000 .000 

Other Post-Secondary 146 .000 .000 1.000 

Post-Secondary Graduate 1282 .000 .000 .000 

TOTAL 

PERSONAL 

INCOME 

No Income 54 .000 .000 .000 

Low Income 1323 1.000 .000 .000 

Middle Income 599 .000 1.000 .000 

High Income 214 .000 .000 1.000 

GEOGRAPHIC 

LOCATION 

GTA 489 0.00 0.00 0.00 

Northern Ontario 366 1.000 0.00 0.00 

Southwestern Ontario 879 0.00 1.000 0.00 

Southeastern Ontario 456 0.00 0.00 1.000 

SELF-RATED 

HEALTH 

Excellent/Very Good 818 1.000 0.000  

Good 690 0.000 1.000  

 Fair/Poor 682 0.000 0.000  
 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 0 Constant -1.868 .063 885.478 1 .000 .154 

 

Model Summary 

Step -2 Log Likelihood Cox & Snell R Square Nagelkerke R Square 

1 1647.16a .034 .063 
a. Estimation terminated at iteration number 5 because parameter estimates changed by less than .001. 

 

Hosmer and Lemeshow Test 

Step Chi-Square df Sig. 

1 7.677 8 .4.66 
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Variables in the Equation – Step 1a 

       95% CI 

 B S.E. Wald df Sig. Exp(B) Lower Upper 

Male -.057 .134 .182 1 .670 .944 .726 1.228 

Age Cohort   30.716 3 .000    

Young Adult (18-24) -.427 .197 4.672 1 .031 .653 .443 .961 

Adult (25-39) -.095 .322 .086 1 .769 .910 .484 1.710 

Older Adults (60+) -.810 .149 29.445 1 .000 .445 .332 .596 

Education Level   13.482 3 .004    

Less Than Secondary -.634 .221 8.236 1 .004 .531 .344 .818 

Secondary Graduate -.505 .187 7.290 1 .007 .604 .419 .871 

Other Post-Secondary -.339 .268 1.607 1 .205 .712 .421 1.204 

Total Personal Income   1.827 3 .609    

Low Income -.459 .347 1.748 1 .186 .632 .320 1.248 

Middle Income -.390 .358 1.184 1 .277 .677 .335 1.367 

High Income -.376 .392 .921 1 .337 .687 .319 1.480 

Geographic Location   14.182 3 .003    

Northern Ontario -.573 .208 7.620 1 .006 .564 .375 .847 

Southwestern Ontario -.457 .159 8.295 1 .004 .633 .464 .864 

Southeastern Ontario -.612 .193 10.044 1 .002 .542 .371 .792 

Self-Rated Health   6.179 2 .046    

Excellent/Very Good -.327 .169 3.742 1 .053 .721 .518 1.004 

Good -.038 .161 .055 1 .815 .963 .757 1.425 

Constant -.349 .371 .888 1 .346 .705   
a. Variables entered on Step 1: Sex, Age Cohort, Education Level, Total Personal Income, Geographic Location 

and Self-Rated Health 
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Appendix I 

Chi-Square Test Difficulty * Opinion of Wait Time 

Difficulty Getting Test * Opinion of Wait Time Cross-Tabulation 

 

Opinion of Wait Time 

Total 
ACCEPTABLE 

NOT 

ACCEPTABLE 

NO 

VIEW 

Difficulty 

Getting Test 

YES Count 29405 122752 1879 154036 

Expected Count 119830.1 32035.2 2170.7 154036.0 

% within Difficulty 

Getting Test 

19.1% 79.7% 1.2% 100.0% 

NO Count 803520 99921 13209 916650 

Expected Count 713094.9 190637.8 12917.3 916650.0 

% within Difficulty 

Getting Test 

87.7% 10.9% 1.4% 100.0% 

Total Count 832925 222673 15088 1070686 

Expected Count 832925.0 222673.0 15088.0 1070686.0 

% within Difficulty 

Getting Test 

77.8% 20.8% 1.4% 100.0% 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significance 

(2-sided) 

Pearson Chi-Square 379806.744a 2 .000 

Likelihood Ratio 309981.421 2 .000 

Linear-by-Linear Association 295362.831 1 .000 

N of Valid Cases 1070686   
a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 2170.66. 

 

Symmetric Measures 

 Value 

Approximate 

Significance 

Nominal by Nominal Phi .596 .000 

Cramer's V .596 .000 

N of Valid Cases 1070686  
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Appendix J 

Chi-Square Test Geographic Location * Opinion of Wait Time 

Geographic Location * Opinion of Wait Time Cross-Tabulation 

 

Opinion of Wait Time 

Total 
ACCEPTABLE 

NOT 

ACCEPTABLE 
NO VIEW 

Region GTA Count 349291 133826 10042 493159 

Expected Count 374153.7 110568.1 8437.2 493159.0 

% within Region 70.8% 27.1% 2.0% 100.0% 

Northern 

Ontario 
Count 78069 13824 243 92136 

Expected Count 69902.5 20657.2 1576.3 92136.0 

% within Region 84.7% 15.0% 0.3% 100.0% 

Southwestern 

Ontario 
Count 294606 62315 5735 362656 

Expected Count 275142.7 81308.8 6204.5 362656.0 

% within Region 81.2% 17.2% 1.6% 100.0% 

Southeastern 

Ontario 
Count 143438 45775 3495 192708 

Expected Count 146205.2 43205.9 3297.0 192708.0 

% within Region 74.4% 23.8% 1.8% 100.0% 

Total Count 865404 255740 19515 1140659 

Expected Count 865404.0 255740.0 19515.0 1140659.0 

% within Region 75.9% 22.4% 1.7% 100.0% 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significance  

(2-sided) 

Pearson Chi-Square 17258.244a 6 .000 

Likelihood Ratio 18222.780 6 .000 

Linear-by-Linear Association 4619.750 1 .000 

N of Valid Cases 1140659   
a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 1576.31. 

 

Symmetric Measures 

 Value 

Approximate 

Significance 

Nominal by Nominal Phi .123 .000 

Cramer's V .087 .000 

N of Valid Cases 1140659  
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Appendix K 

Chi Square Test Opinion of Wait Time * Community Health Services Rating 

Wait Time Acceptability * Rating of Availability of Services – Community Cross-Tabulation 

 

Rating of Availability - Community 

Total EXCELLENT GOOD FAIR POOR 

Opinion 

of Wait 

Time 

ACCEPTABLE Count 183497 411585 163135 84487 842704 

Expected 

Count 

157434.1 386844.5 188850.1 109575.4 842704.0 

% within 

Acceptability  

21.8% 48.8% 19.4% 10.0% 100.0% 

NOT 

ACCEPTABLE 

Count 20943 87083 80294 57896 246216 

Expected 

Count 

45998.1 113025.8 55177.0 32015.0 246216.0 

% within 

Acceptability 

8.5% 35.4% 32.6% 23.5% 100.0% 

NO VIEW Count 2210 9109 4458 1447 17224 

Expected 

Count 

3217.8 7906.7 3859.9 2239.6 17224.0 

% within 

Acceptability 

12.8% 52.9% 25.9% 8.4% 100.0% 

Total Count 206650 507777 247887 143830 1106144 

Expected 

Count 

206650.0 507777.0 247887.0 143830.0 1106144.0 

% within 

Acceptability 

18.7% 45.9% 22.4% 13.0% 100.0% 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significance 

(2-sided) 

Pearson Chi-Square 67972.0a 6 .000 

Likelihood Ratio 66969.88 6 .000 

Linear-by-Linear Association 50599.55 1 .000 

N of Valid Cases 1106144   
a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 2239.61. 

 

Symmetric Measures 

 Value 

Approximate 

Significance 

Nominal by Nominal Phi .248 .000 

Cramer's V .175 .000 

N of Valid Cases 1106144  
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Wait Time Acceptability * Rating of Quality of Services – Community Cross-Tabulation 

 

Rating of Availability - Community 

Total EXCELLENT GOOD FAIR POOR 

Opinion 

of Wait 

Time 

ACCEPTABLE Count 199160 462286 126002 56325 843773 

Expected Count 177356.2 454332.8 139650.6 72433.4 843773.0 

% within 

Acceptability  

23.6% 54.8% 14.9% 6.7% 100.0% 

NOT 

ACCEPTABLE 

Count 32616 120761 54000 37225 244602 

Expected Count 51413.9 131706.9 40483.4 20997.8 244602.0 

% within 

Acceptability 

13.3% 49.4% 22.1% 15.2% 100.0% 

NO VIEW Count 554 12112 2935 1335 16936 

Expected Count 3559.8 9119.3 2803.0 1453.9 16936.0 

% within 

Acceptability 

3.3% 71.5% 17.3% 7.9% 100.0% 

Total Count 232330 595159 182937 94885 1105311 

Expected Count 232330.0 595159.0 182937.0 94885.0 1105311.0 

% within 

Acceptability 

21.0% 53.8% 16.6% 8.6% 100.0% 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significance 

(2-sided) 

Pearson Chi-Square 36108.2a 6 .000 

Likelihood Ratio 35931.19 6 .000 

Linear-by-Linear Association 29251.93 1 .000 

N of Valid Cases 1105311   
a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 1453.86. 

 

Symmetric Measures 

 Value 

Approximate 

Significance 

Nominal by Nominal Phi .181 .000 

Cramer's V .128 .000 

N of Valid Cases 1105311  
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Appendix L 

Chi Square Test Opinion of Wait Time * Provincial Health Services Rating 

Wait Time Acceptability Rating of Availability of Services – Province Cross-Tabulation 

 

Rating of Availability - Province 

Total EXCELLENT GOOD FAIR POOR 

Opinion 

of Wait 

Time 

ACCEPTABLE Count 191899 397315 191020 76639 856873 

Expected 

Count 

162896.4 384187.0 199571.1 110218.6 856873.0 

% within 

Acceptability  

22.4% 46.4% 22.3% 8.9% 100.0% 

NOT 

ACCEPTABLE 

Count 21294 93256 65915 67236 247701 

Expected 

Count 

47089.3 111059.1 57691.1 31861.5 247701.0 

% within 

Acceptability 

8.6% 37.6% 26.6% 27.1% 100.0% 

NO VIEW Count 384 13145 4727 635 18891 

Expected 

Count 

3591.3 8470.0 4399.8 2429.9 18891.0 

% within 

Acceptability 

2.0% 69.6% 25.0% 3.4% 100.0% 

Total Count 213577 503716 261662 144510 1123465 

Expected 

Count 

213577.0 503716.0 261662.0 144510.0 1123465.0 

% within 

Acceptability 

19.0% 44.8% 23.3% 12.9% 100.0% 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significance 

(2-sided) 

Pearson Chi-Square 80435.792a 6 .000 

Likelihood Ratio 77581.331 6 .000 

Linear-by-Linear Association 51548.184 1 .000 

N of Valid Cases 1123465   
a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 2429.93. 

 

Symmetric Measures 

 Value 

Approximate 

Significance 

Nominal by Nominal Phi .268 .000 

Cramer's V .189 .000 

N of Valid Cases 1123465  
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Wait Time Acceptability * Rating of Quality of Services – Province Cross-Tabulation 

 

Rating of Availability - Province 

Total EXCELLENT GOOD FAIR POOR 

Opinion 

of Wait 

Time 

ACCEPTABLE Count 205944 431816 168998 45823 852581 

Expected Count 178884.9 423547.9 179427.8 70720.3 852581.0 

% within 

Acceptability  

24.2% 50.6% 19.8% 5.4% 100.0% 

NOT 

ACCEPTABLE 

Count 25551 113651 60840 46686 246728 

Expected Count 51767.4 122570.3 51924.5 20465.7 246728.0 

% within 

Acceptability 

10.4% 46.1% 24.7% 18.9% 100.0% 

NO VIEW Count 3121 10036 5490 244 18891 

Expected Count 3963.6 9384.7 3975.7 1567.0 18891.0 

% within 

Acceptability 

16.5% 53.1% 29.1% 1.3% 100.0% 

Total Count 234616 555503 235328 92753 1118200 

Expected Count 234616.0 555503.0 235328.0 92753.0 1118200.0 

% within 

Acceptability 

21.0% 49.7% 21.0% 8.3% 100.0% 

 

Chi-Square Tests 

 Value df 

Asymptotic 

Significance 

(2-sided) 

Pearson Chi-Square 64593.540a 6 .000 

Likelihood Ratio 60224.460 6 .000 

Linear-by-Linear Association 41809.676 1 .000 

N of Valid Cases 1118200   
a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 1566.98. 

 

Symmetric Measures 

 Value 

Approximate 

Significance 

Nominal by Nominal Phi .240 .000 

Cramer's V .170 .000 

N of Valid Cases 1118200  

 

 

  



 

165 

  

Appendix M 

Map of Ontario Health Regions 



 

166 

  

Appendix N 

Facilities Offering MRI Services in Ontario 

Health Region/Facility Facility Type # of Units 

Brant County Health Unit 

 Brant Community Health System - Brantford General Hospital Group B 1 

Chatham-Kent Health Unit 

 Chatham-Kent Health Alliance Group B 1 

City of Hamilton Health Unit 

 Hamilton Health Sciences - Hamilton General Hospital Group A 2 

 Hamilton Health Sciences - Juravinski Hospital Group A 1 

 Hamilton Health Sciences - McMaster Medical Centre Group A 1 

 St. Joseph’s Healthcare - Hamilton Group A 3 

City of Ottawa Health Unit 

 Ottawa Hospital - Civic Campus Group A 2 

 Ottawa Hospital - General Campus Group A 1 

 Hôpital Monfort Group A 2 

 Queensway Carleton Hospital Group B 1 

City of Toronto Health Unit 

 Mount Sinai Hospital Group A 3 

 St. Michael’s Hospital Group A 1 

 Sunnybrook Health Sciences Centre - Sunnybrook Campus Group A 3 

 University Health Network - Princess Margaret Hospital Group A 2 

 University Health Network - Toronto General Hospital Group A 3 

 University Health Network - Toronto Western Hospital Group A 3 

 Women's College Hospital Group A 1 

 Humber River Regional Hospital Group B 1 

 North York General Hospital - Leslie Site Group B 2 

 Rouge Valley Health System - Centenary Site Group B 1 

 St. Joseph's Health Centre - Toronto Group B 1 

 The Scarborough Hospital - Birchmount Campus Group B 1 

 The Scarborough Hospital - General Campus Group B 1 

 Toronto East General Hospital Group B 1 

 William Osler Health System - Etobicoke General Hospital Group B 1 
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Durham Regional Health Unit 

 Lakeridge Health Corporation - Oshawa Site Group B 2 

 Rouge Valley Health System - Ajax and Pickering Site Group B 1 

 Oxford Medical Imagine - Ajax Free-Standing 1 

Grey Bruce Health Unit 

 Grey Bruce Health Services Group B 1 

Haliburton, Kawartha, Pine Ridge District Health Unit 

 Northumberland Hills Hospital Group B 1 

 Ross Memorial Hospital Group B 1 

Halton Regional Health Unit 

 Halton Healthcare Services - Oakville-Trafalgar Hospital Group B 2 

 Joseph Brant Memorial Hospital Group B 1 

Hastings and Prince Edward Counties Health Unit 

 Quinte Health Care - Belleville General Hospital Group B 1 

Kingston, Frontenac and Lennox and Addington Health Unit 

 Kingston General Hospital Group A 1 

 Kingston MRI Free-Standing 1 

Lambton Health Unit 

 Bluewater Health Group B 1 

Middlesex-London Health Unit 

 London Health Sciences Centre - University Hospital Group A 2 

 London Health Sciences Centre - Victoria Hospital Group A 2 

 St. Joseph's Health Care - London Group A 2 

Niagara Regional Health Unit 

 Niagara Health System - Greater Niagara General site Group B 1 

 Niagara Health System - St. Catharines General site Group B 1 

North Bay Parry Sound District Health Unit 

 North Bay Regional Health Centre Group B 1 

Oxford County Health Unit 

 Woodstock General Hospital Group B 1 

Peel Regional Health Unit 

 Trillium Health Partners - The Credit Valley Hospital Group B 2 

 Trillium Health Partners - Mississauga Hospital Group B 2 

 William Osler Health System - Brampton Civic Hospital Group B 3 

 Oxford Medical Imaging - Mississauga Free-Standing 1 
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Perth District Health Unit 

 Stratford General Hospital Group B 1 

Peterborough County-City Health Unit 

 Peterborough Regional Health Centre Group B 1 

Porcupine Health Unit 

 Timmins and District Hospital Group B 1 

Simcoe Muskoka District Health Unit 

 Royal Victoria Hospital Group B 1 

 Soldiers’ Memorial Hospital Group B 1 

Sudbury and District Health Unit 

 Health Sciences North Group A 1 

The District of Algoma Health Unit 

 Sault Area Hospital Group B 1 

The Eastern Ontario Health Unit 

 Cornwall Community Hospital - McConnell Site Group B 1 

Thunder Bay District Health Unit 

 Thunder Bay Regional Health Sciences Centre Group A 3 

Waterloo Health Unit 

 Cambridge Memorial Hospital Group B 1 

 Grand River Hospital Group B 1 

 KMH Labs - Kitchener Free-Standing 1 

Wellington-Dufferin-Guelph Health Unit 

 Guelph General Hospital Group B 1 

Windsor-Essex County Health Unit 

 Hôtel-Dieu Grace Hospital Group B 1 

 Windsor Regional Hospital - Metropolitan Campus Group B 1 

York Regional Health Unit 

 Mackenzie Health Group B 1 

 Markham Stouffville Hospital - Markham Site Group B 1 

 Southlake Regional Health Centre Group B 2 

 KMH Labs - Markham Free-Standing 2 
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