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Abstract 
 
 In the past several decades, a major ideological shift has occurred regarding the  

relative importance of broad socioeconomic factors as determinants of health over access 

to conventional health services. During this time, public health experts have continually 

re-emphasized the need to focus attention further “upstream” of disease, in order to 

prevent populations from developing poor health. While provincial health systems 

currently integrate some population and public health programming within the basket of 

services they offer, upstream health interventions represent only a very small proportion. 

 While many factors can explain this pattern, one explanation is key; upstream 

health interventions must compete against conventional “downstream” services for a 

single funding pool, and in this evaluation process, three unique challenges arise. First, 

there must be a convincing argument that governments should intervene in these private 

markets to produce a socially optimal outcome. Second, there are unique challenges that 

arise in measuring the outcomes of upstream interventions, as upstream interventions 

tend to relate to broader social values that occur over the long-term rather than 

immediate, quantifiable improvements in health. Third, there have been structural 

challenges within the system of healthcare administration in Canada. As a result of these 

three challenges, upstream health interventions are often undervalued and can become 

subject to great financial instability. This is demonstrated by one upstream program in 

the Regina Qu’Appelle Health Region – the Dr. Paul Schwann Centre Cardiac 

Rehabilitation Program.  

This research investigates the policy problem of assessing value in upstream 

interventions through a case study of this upstream health intervention. Through a three-
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pronged analysis of program-level data, this thesis explores the question of how evidence 

in preventative health interventions can be synthesized with greater policy relevance to 

inform the reallocation of scarce healthcare dollars from downstream illness care 

interventions to the upstream. To explore these policy-relevant dimensions – 

effectiveness, client experience, and cost-effectiveness – three methodologies were used: 

(1) a quantitative analysis of available client health data to assess changes in health status 

throughout the program’s duration; (2) qualitative interviews with clients and staff to 

assess perceptions of experience, health impact, and overall value for money in the 

program; and (3) quantitative assessment of cost-effectiveness using economic 

evaluation techniques to allow for comparison to other health interventions. By 

comparing the results of these assessments to other studies from the literature, lessons 

were drawn regarding the potential health system value of such a program for the 

regional health system.  

  While various methodological and data-related limitations must be recognized, 

this study demonstrates the ability to overcome some traditional challenges in the 

evaluation of upstream health interventions. As one example of this type of evaluation, 

this research acts as a guiding example for future studies examining health systems value 

of upstream interventions. By using multiple dimensions of relevance to policy and 

decision-making, findings of this research suggest that the use of mixed method research 

and evaluation methodologies may best illuminate the broader social and health-related 

outcomes of prevention-oriented programs in addition to their quantifiable outcomes.   
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CHAPTER 1: Introduction 
 

 

In the last half-century, a new paradigm has emerged in the way health is defined, 

i.e., as “a state of complete physical, mental and social well-being and not merely the 

absence of disease or infirmity” (WHO 1948). This definition emphasizes that health is 

the product of social and economic circumstances (income, education, stable housing, 

social support networks, etc.) more than strictly access to health care services, and calls 

for the integration of strategies to improve health throughout the life course in order to 

improve health. Not only has this definition gained considerable support through its 

conceptual underpinnings; the validity of this new definition of health is supported by the 

fact that the greatest gains in life expectancy in the past 100 years can be attributed to 

advances in living conditions and public health rather than medical interventions (CDC 

1999; Bunker, Frazier, and Mosteller 1994).  

In the past, Canada has played a leading role in asserting the way in which health 

systems can integrate more holistic health programming for their citizens. In particular, 

the landmark 1974 report A New Perspective on the Health of Canadians (Lalonde 1974) 

and the 1986 Ottawa Charter for Health Promotion (WHO 1986) helped translate the 

vision of major international commitments – such as the Declaration of Alma Ata – into 

specific recommendations for jurisdictions. In these ways, Canada emerged early on as a 

leader in developing the concept of social determinants of health and in furthering a 

global commitment to this new paradigm (Raphael 2004).  

However despite Canada’s role in leading health systems in the operationalization 

of this new paradigm over time, only a very small percentage of total health spending in 
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Canada is allocated to prevention. According to the Organisation for Economic Co-

operation and Development (OECD), Canada spends approximately 7% of total current 

expenditure1 on public health and prevention (see Figure 1). While this is amount appears 

large relative to other high-income countries – as the OECD average is 3% - in some 

other countries, the calculation may exclude public health initiatives carried out in 

primary care or other areas, and therefore underestimates true spending (OECD 2009). In 

Canada, this means approximately 93% of health expenditure is allocated to sickness care 

while only about 7% is spent on prevention and public health programs. Even more 

concerning is the finding that, among OECD countries, average spending on prevention 

has declined even further in recent years while other sectors have continued to grow 

(Figure 2).  

  

                                                        
1 According to the OECD, current health expenditure includes public and private spending on health-related goods and services and 
excludes capital investments and infrastructure spending.  
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Figure 1: Expenditure on Organized Public Health and Prevention Programmes, 2007 

 

Source: OECD 2009.  

 

Figure 2: Average annual growth rates of health spending for selected functions, in real 
terms, OECD average, 2008 to 2011 

Source: OECD 2013.  
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According to the Canada Health Act, the key objective of publicly-funded 

medicare is to “protect, promote and restore the physical and mental well-being of 

residents of Canada and to facilitate reasonable access to health services without financial 

or other barriers” (Canada 1985, sec. 3).  However, as a highly decentralized system, 

provincial governments individually decide how to operationalize that objective. While 

they must provide a narrow range of universally insured services – largely physician, 

hospital, and diagnostic services - and while they must meet five central principles – 

comprehensiveness, universality, portability, accessibility, and public administration 

(Canada 1985) – the remainder of decision-making on a broad array of health services 

occurs largely at the provincial level  (Marchildon 2013).  

Within this broad array are both preventative “upstream” and curative 

“downstream” health services – two ends of an extensive continuum. Furthermore, within 

this continuum, there are upstream health services that are “more downstream” or “more 

upstream” than others. Often, the classification given for these interventions is primary, 

secondary, or tertiary prevention strategies in reflection of their proximity to disease 

development and progression. Primary prevention efforts aim to broadly reduce 

behaviours that may place individuals or populations at risk of developing disease in the 

future. Secondary prevention involves identification of individuals at high risk in an 

effort to reduce likelihood or extent of disease development. Finally, tertiary prevention 

initiatives target persons with existing disease to prevent further disease development and 

reduce overall impact. 
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Generally, secondary and tertiary prevention interventions tend to fall within the 

role of the publicly funded healthcare system, while primary prevention interventions 

tend to involve multiple areas (e.g. social services, education, housing) and levels of 

government, and thus require intersectoral and intergovernmental strategies. Despite 

these varying definitions, the conclusion remains the same: comparatively few prevention 

programs are currently integrated into most provincial or sub-provincial health systems in 

Canada. This begs the question of why this continues to be the case. Are upstream-

oriented health initiatives viewed to improve the health of the population?  

 At a conceptual level, investments made in population health are viewed to be 

beneficial for society for many reasons. Foremost is the role of health as a “durable 

capital good” allowing individuals to engage in the workforce and other activities in 

accordance with individual preference, without disability or other barriers (Hurley 2010, 

133). However while governments recognize the value of improving a population’s 

health, it is less clear how to effectively and strategically allocate scarce healthcare 

resources among diverse health interventions and programs in order to do so.  

 In general, government decision-making is underpinned by two central economic 

considerations: effectiveness and efficiency. Effectiveness relates to whether or not a 

program achieves its stated objectives.  Efficiency generally refers to maximizing what 

can be obtained from scarce resources and is further subdivided into (i) technical 

efficiency (maximizing outputs from a set of inputs), (ii) allocative efficiency (producing 

and distributing goods in accordance with values individuals place on them), and (iii) 

cost-effectiveness efficiency (using a least-cost method of production given various 

technically efficient methods) (Hurley 2010). In addition to these values, governments 
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often express interest in integrating other factors into decision-making. For example, 

while equity has long played an important role in the Canadian healthcare system, values 

such as quality, safety, and patient experience are now becoming more explicit priorities 

in health policy.  

 Therefore, when it comes to allocation decisions, governments reflect on various 

options in terms of on efficiency, effectiveness, and other important values in the overall 

effort to maximize health system value. In doing so, they are required to critically 

evaluate all possible options for improving population health, considering both the 

insured services required through legislation and all other health services along the 

continuum of health. In going through this evaluation process, at least three challenges 

are faced by upstream areas that are not faced by areas downstream.   

 

1.1 Conceptual Challenge of Economic Justification 

 Standard economic theory suggests that a main reason for government 

intervention in private markets is when there are inefficiencies or market failures. These 

considerations must therefore be made for upstream areas – i.e., whether sufficient 

preventative health activity would occur without the provision of such services through 

public systems.   

In examining this question, it must first be recognized that healthcare can be 

distinguished from other markets for at least four reasons (Hurley 2010). First, there is 

some degree of market power, or the ability to influence prices of services. In healthcare, 

physicians and other providers as a collective group have a strong market influence in 

terms of affecting prices of services. Second, there is asymmetry of information where 
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consumers (patients) do not necessarily understand the full extent of benefits or costs 

resulting from engagement in health-related services. Instead, medical practitioners act as 

gatekeepers of the system, recommending appropriate care for patients who likely do not 

have the knowledge or experience to make well-informed decisions themselves. Third, 

there are externalities, i.e., drawbacks or benefits accrued by society outside the 

transaction of healthcare services. For example, when individuals decide to become 

immunized against certain viruses, they reduce the risk of transmitting the virus and 

therefore benefit other members of society (Hurley 2010). Finally, there may be 

“irrationality of behaviour”, e.g. underinvestment by consumers in this area despite the 

benefits that would be generated by doing so. This can arise due to a variety of reasons 

including imperfect information, information asymmetries between patients and 

providers, stronger preferences for other goods or services, or other factors. For any of 

these reasons, market failures tend to arise in healthcare markets without appropriate 

public intervention. In other words, if healthcare markets were left to patients as the 

purchasers and medical practitioners as the sellers of services, it is unlikely that a solution 

would be reached that maximizes efficiency while promoting societal values such as 

equity.  

When looking specifically at markets for prevention-based health interventions 

(for example, those targeting modifiable lifestyle factors), it is less clear that sources of 

market failure exist to the same extent as they do with illness care. For example, there 

may be fewer asymmetries of information than are present with illness care interventions, 

as patients may be more aware of the benefits of a healthy lifestyle than they are about, 

for example, the specific benefits of pharmaceutical or surgical interventions. Similarly, it 
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is less clear that there is market power as healthcare providers play a lesser role in this 

area. Perhaps the best explanation for potential market failures is irrationality of 

behaviour – i.e., underinvestment in preventative health activities. This could be due to 

underestimated future benefits of engaging in preventative health activity in favor of 

other present-day activities that consumers prefer (WHO 2013). However, given the 

prominence of social and economic factors in determining health status, underinvestment 

in preventative health activities is more likely due to socioeconomic barriers to 

participation rather than valuing other activities more.   

While there may be fewer sources of market failure in upstream areas than in the 

downstream, market failures can still occur. Moreover, if the optimal level of 

preventative health related activities does not occur, poor health outcomes may prevail in 

the population over time. As a result, there is likely to be future spending on curing these 

conditions that could have been prevented earlier. Thus, if investments in upstream areas 

of health can potentially off-set the future costs of downstream care and there are barriers 

to individuals making such investments on their own, there may be justification for 

government involvement. For example, it has been estimated that a 5% reduction in 

prevalence of diabetes and hypertension in the U.S. population (achieved through 

primary prevention) could result in almost $25 billion in reduced medical care spending 

over the short and medium term (Ormond et al. 2011).  

 

1.2 Methodological Challenges of Data & Measurement 

Upstream health interventions face unique challenges related to data collection 

and measurement, due to a few unique features of their outcomes. This makes it 



   9 

comparably more difficult to evaluate upstream-oriented interventions than those 

interventions further downstream.   

Often, the outcomes of upstream interventions tend to occur during a longer-term 

benefit period – sometimes over the course of years or longer – while downstream 

outcomes are more immediate in nature. For example, preventative health programs often 

cite “years of life saved” or “disability life years averted” as key outcomes of their 

programming. This creates a problem for policymakers, as society funds the majority of 

health expenditures in society through tax revenues and a preference is created for 

immediate results that can be quantified relatively easily, and often within annual budget 

cycles. This problem is called discounting, i.e. where “current costs and benefits [are] 

worth more than those occurring in the future because there is an opportunity cost to 

spending money now and there is a desire to enjoy benefits now rather than in the future” 

(Torgerson and Raftery 1999, 914). As a result of discounting, these interventions tend to 

be undervalued and sometimes more difficult to justify politically.  

Second is the issue of intangible benefits, or benefits that are not readily amenable 

to traditional measurement processes. When considering downstream illness care 

services, it is usually relatively simple to determine whether or not something has worked 

effectively. For example, in the evaluation of new pharmaceuticals, extensive randomized 

control trials using double blind study designs and placebos are standard. If the goal of a 

newly-developed drug is to reduce blood pressure over a set period of time in a subset of 

patients, it is possible to objectively assess whether this occurs in a test group and not in a 

control group. In that case, it is fairly straightforward to assess effectiveness.  
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In prevention programs, measurement of outcomes is more challenging: for 

example, sometimes the goal of prevention is for “nothing” to happen, or to avoid a 

health condition from developing at all.  In other cases, the outcomes of interest for 

prevention programs relate to social values, examples of which include the redistribution 

of services to those at need, building a sense of community, or ensuring social justice 

(Neumann, Jacobson, and Palmer 2008). Each of these can create an attribution problem, 

where given the typical broad approaches and objectives utilized by preventative 

programs, it is not necessarily possible to directly correlate changes in health (or 

avoidance of negative health outcomes) to the specific intervention implemented 

(Neumann, Jacobson, and Palmer 2008). This makes it much more difficult to evaluate 

the impact of prevention on health and thereby even more difficult to justify financially.  

 

1.3 Health System Structural Factors  

A third challenge of investing in upstream health factors relates to structural 

factors of the health system that create difficulties for governments. These are considered 

at the federal, provincial, and regional level.   

1.3.1 Structural Factors at the Federal Level 

The national system of administration for health care in Canada – i.e., 

provincially administered health systems with universal, portable hospital and medical 

insurance – were solidified as the core of Canadian healthcare in the initial phases of the 

publicly-funded system in the 1950s and 1960s. However, the 1970s – particularly after 

the release of the Lalonde report – characterized a point in time where “unqualified faith 

in the value of acute-care services [shifted] to a rediscovery of prevention and health 
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promotion” (Boychuk 2012, 114). For example, as early as 1976, Tommy Douglas called 

for government to re-think system arrangements to better serve population health needs:  

Those of us who through the years have talked about a new delivery system have 

been stressing the need for altering the focus on health care in this country. In the 

past we thought of the practice of medicine in terms of curative medicine and 

public health care, but many countries in the world now have switched their 

emphasis to preventative health programs... No one need tell the members of this 

House that in the long run it costs less to keep people well than to cut them up and 

patch them up after they are dangerously ill. If the government really wants to 

tackle the problem of the high cost of health care in Canada, we ought to be 

tackling the problem of preventive health programs. (Canada 1976).  

 

However, despite these calls to action, only limited action was taken in terms of federal 

leadership on furthering the health agenda on prevention and the social determinants of 

health.  

The most significant changes that have occurred at the federal level to influence 

the provision of prevention-oriented services and integrated health and social 

programming have been through cost-sharing agreements with provincial governments. 

In 1995, the Established Programs Financing (EPF) and Canada Assistance Plan (CAP) 

transfers for health, post-secondary education, and social assistance programs were 

unified into the Canada Health and Social Transfer (CHST) (Madore 2000). This new 

unified transfer allowed provinces to allocate funds to whatever end uses they felt most 

deserving among various health, education, and social programs – requiring no specific 
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documentation on how the funds were being spent (Madore 2000). In doing this, the 

CHST indirectly contributed to a unified policy approach to population health.  

By integrating the federal contribution to these spending areas, the transfer 

appear[ed] to recognize something that policy analysts and researchers had known 

for a long time: that all of these programs contributed to the overall health of the 

population. The point was not to get ‘health policy’ right or ‘social policy’ right 

but rather to insure that all public policy was itself ‘healthy’. (McIntosh 2005)  

 

Unfortunately, the degree to which this holistic population health approach was 

recognized and operationalized was limited due to crowding out of the upstream in favor 

of the downstream (Bryant et al. 2011; McIntosh 2005). Ultimately, in 2003 the CHST 

was split once again into a Canada Health Transfer (CHT) and a Canada Social Transfer 

(CST), with a greater proportion of funding allocated to provincial health programs than 

other social programs. 

 

1.3.2 Structural Factors at the Provincial and Regional Level 

To a much greater extent, at the provincial level structural reforms have been 

implemented to better allow the integration of upstream areas into health systems. The 

main structural reform to date has been regionalization, or the devolution of decision-

making authority as a means to reduce spending, encourage investment in wellness areas, 

and “democratize” health care decision-making (Lewis and Kouri 2004). This occurred 

largely in the 1990s across most Canadian provinces (Lewis and Kouri 2004).  The 

intentions behind regionalization were numerous, but from a population health 
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perspective the idea was to (1) create a structural change to align services with population 

needs and then (2) move forward in facilitating an ideological shift from health care to a 

“wellness agenda” (McIntosh and Marchildon 2009). 

While slight variations of the reform were implemented in each jurisdiction, four 

features have been described as being central to all models: (1) the creation of smaller 

geographic regions within the province; (2) devolution of decision-making authority from 

the central Ministry of Health to personnel located within the smaller geographic regions; 

(3) centralization of authority among those personnel as a decision-making Regional 

Health Authority (RHA) board; and (4) transfer of responsibility to the RHA board for 

delivery of publicly-insured services (Lewis and Kouri 2004). In some provinces, the 

structural change was implemented in conjunction with a change to the funding formula 

for the healthcare providers in the province (McIntosh et al. 2010).  

In Saskatchewan, the legislation that created the new structural arrangements 

created specific requirements for RHAs in terms of population health – namely to “(a) 

assess the health needs of the persons to whom the regional health authority provides 

health services; (b) in accordance with section 50, prepare and regularly update an 

operational plan for the provision of health services; (c) provide the health services that 

the minister, pursuant to clause 52(b), determines that the regional health authority is to 

provide; (d) coordinate the health services it provides with those provided by other 

providers of health services; (e) evaluate the health services it provides; (f) promote and 

encourage health and wellness” (Saskatchewan 2002, sec. 27(2)). This legislation 

required the newly created bodies to deliver population health oriented services (i.e., to 

keep track of population health and specific needs within the jurisdiction); to coordinate 
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among the various public, private, and arms-length health providers in the region to 

ensure those needs are being met (to “make or buy” the services needed by the regional 

population); and to monitor the interventions funded to do so to ensure they operate up to 

expectations.  

From a regional health authority perspective, distinct challenges have persisted in 

terms of operationalizing the requirements set out in the legislation and committing to a 

wellness agenda. Under regionalization, RHAs must act as the purchasers, providers, and 

coordinators of all health services in their particular region and need to “individually 

decide to ‘make or buy’ services for their respective populations” (Marchildon and O’Fee 

2007, 56). The resulting coordination of multiple providers both directly and at arms-

length makes for a complex task, especially when required to align services with 

population health need, with often little data on what these population needs actually are. 

Moreover, as RHA boards are centralized within their larger geographic region, decision-

making may not reflect front-line needs of the population unless sufficient consultation 

occurs.  

Aside from these structural challenges, additional factors have been said to further 

complicate the work of RHAs. In some cases, the reform has been implemented only to a 

limited extent and therefore limited its success; for example, by not completely devolving 

power to the regional health authorities and thereby limiting their ability to operate as 

independently as would be optimal, as well as limiting their ability to take risks to 

innovate service delivery (Collier 2001; Lewis and Kouri 2004). Others note the 

significance of political factors that affected the public perception of regionalization. In 

Saskatchewan and other provinces where significant pressure was created in terms of 
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controlling costs in government, regionalization became subject to many negative 

political factors: “[a]s became apparent, the second half of the plan – the wide-scale 

implementation of new primary health care or “wellness” models and the heightened 

emphasis on prevention and health promotion – had limited implementation ... [a] series 

of decisions – some related to the restructuring of the health system and some related to 

the financial crisis in the province – created a widespread public perception that the 

government’s commitment to wellness was, in fact, a code for government cutback and 

retrenchment of services” (McIntosh and Marchildon 2009, 340). With rural hospitals 

closing and other services being eliminated at the same time as regionalization, for some 

time, the general public – particularly in the rural areas experiencing hospital closures – 

did not look favorably on this health reform.  Given these challenges, it is worth 

considering ‘where are we now?’ 

 

1.4  Upstream Health Policy in Practice and the Curious Case of the Dr. Paul Schwann 

Centre 

It is clear that the integration of upstream health areas has been difficult due to 

conceptual, methodological, and structural factors in Canadian society. However, as 

evidenced by various population and public health programs at the provincial level, it is 

clearly possible to overcome these challenges to involve at least some upstream areas into 

a health system.  

As health systems have evolved over time to reduce the barriers faced by 

upstream areas, the ongoing low levels of investment are likely a reflection of political 

motivations and/or old habits of policymakers, rather than major barriers. The case of one 
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upstream program exemplifies how the interplay of challenges, politics, and policy 

change have affected upstream programming in one Saskatchewan health region.   

The Regina Qu’Appelle Health Region (RQHR) is the second largest regional 

health authority (RHA) in Saskatchewan, constituting 267,931 or 24.7% of the total 

1,084,127 covered residents in the province (Saskatchewan Ministry of Health 2011). 

Like many other jurisdictions, RQHR has, in recent years, been faced with the emergence 

of general chronic disease burden as a major point of priority. This issue is particularly 

salient as of late due to its position in the top three causes of death annually in Canada 

(Statistics Canada 2014a) and due to its economic burden on society (Table 1).  

For example, when considering universally insured services related to hospital 

and physician care, Saskatchewan alone spends an estimated $250 million per year due to 

cardiovascular diseases in the province. When also considering the indirect costs of the 

disease, the number increases to almost $400 million. Most importantly, many 

cardiovascular diseases are highly amenable to prevention through lifestyle modification 

or targeted intervention. Like many other diseases, cardiovascular disease persists to a 

greater extent in lower-income groups in Canada “despite the availability and universality 

of health care” (Kreatsoulas and Anand 2010, 10C).  
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Table 1: Economic Burden of Illness in Canada (EBIC) and Saskatchewan related 
to Cardiovascular Diseases (2008) 

$ Current Dollars (Both Sexes) 
 

Saskatchewan (2008) 
(in millions) 

Canada (2008) 
(in billions) 

Direct Costs Drugs $138 $4.3 
 Hospitals $178 $5.1 
 Physician Care  $70 $2.3 
Indirect Costs Deaths $2.6 $92.7 
Total (approx.)  $388 $11.8 
Includes: Acute but ill-defined stroke, cerebral infarction, essential hypertension, heart failure, intracerebral hemorrhage, myocardial 
infarction, other cardiovascular disease, other cerebrovascular disease, other hypertensive diseases, other ischemic heart diseases, 
subarachnoid hemorrhage, and transient ischemic attack.  
Source: Statistics Canada 2015  
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When one compares RQHR to its closest RHA Peer Group2 member (Saskatoon 

Health Region (SHR)) and the rest of Canada, some unfavorable trends can be seen 

(Table 2). At a broad level, RQHR has high proportions of overweight or obese residents 

compared to the rest of Canada, though SHR is comparable. RQHR also has a greater 

proportion of persons with high blood pressure compared to the rest of Canada and SHR. 

While not perfect indicators of cardiovascular risk, both are strong risk factors for disease 

development.  

More telling are indicators of disease burden and health care utilization related to 

prevention-amenable chronic diseases, which suggest that more could be done to avert 

these conditions. The ambulatory care-sensitive conditions rate3 is much higher in RQHR 

than Saskatoon Health Region and the rest of Canada at 490 per 100,000 population, 

versus 298 and 290 respectively. While rates of hospitalized stroke and myocardial 

infarction are fairly comparable to the rest of Canada, the rate of Coronary Artery Bypass 

Graft is higher in RQHR as is the rate of 30-day acute myocardial infarction in-hospital 

mortality. Finally, the overall rate of death related to circulatory diseases per 100,000 

population is higher in RQHR than in the rest of Canada.  

 

  

                                                        
2 The Statistics Canada concept of peer-groups is a method to compare health regions across the country with 
comparable characteristics. RQHR is classified in Peer Group A, which indicates it has an urban-rural mix and average 
proportions of First Nations’ and immigrant representation. 
3 Ambulatory Care Sensitive Conditions rate is defined as “Age-standardized acute care hospitalization rate for 
conditions where appropriate ambulatory care prevents or reduces the need for admission to hospital, per 100,000 
population under age 75 years. Ambulatory care sensitive conditions have been considered to be a measure of access to 
appropriate primary health care. While not all admissions for ambulatory care sensitive conditions are avoidable, it is 
assumed that appropriate prior ambulatory care could prevent the onset of this type of illness or condition, control an 
acute care episodic illness or condition, or manage a chronic disease or condition” (Statistics Canada 2014).  
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Table 2: Health Profile 2013: Regina Qu’Appelle Health Region, 
Saskatoon Health Region, Canada 

Indicator Regina 
Qu’Appelle 

Health Region 

Saskatoon 
Health Region 

Canadian 
average 

Overweight or obese (%) 56.5 56.6 52.3 
High blood pressure (%) 20.6 13.0 17.5 
Ambulatory care sensitive conditions (per 
100,000 population) 

490 298 290 

Hospitalized stroke event rate (per 100,000 
population) 

128 131 121 

Hospitalized acute myocardial infarction 
rate (per 100,000 population) 

172 171 205 

Coronary Artery Bypass Graft (per 100,000 
population) 

71 62 62 

30-day acute myocardial infarction in-
hospital mortality rate 

9.3 6.8 7.3 

Circulatory diseases, deaths (per 100,000 
population) 

170.4 175.1 157.3 

Source: (Statistics Canada 2014b)  
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RQHR has responded to these emerging trends in recent years. In a strategic plan 

for primary care in 2008-2013, RQHR stated it would develop a “comprehensive Regina 

Qu’Appelle Health Region Chronic Disease Prevention and Management strategy... 

[which would] include an inventory of Regina Qu’Appelle Health Region prevention and 

management services, an assessment of the current state, identification of specific 

strategies to support self-managed care, and identification of specific performance 

measures related to high priority areas” (Regina Qu’Appelle Health Region 2008a, 2). To 

facilitate the strategy’s development, a Chronic Disease Prevention and Management 

(CDPM) committee was created, a specialized consultant was brought in, the region 

underwent various accreditation processes, and an engagement process began with 

provincial working groups and the Health Quality Council of Saskatchewan (Regina 

Qu’Appelle Health Region 2008a).  

 This process resulted in the 2009 release of a strategic document entitled Healthy 

Living: A Chronic Disease Prevention and Management Strategy. Utilizing the Expanded 

Chronic Care model (Figure 3 below), the strategy emphasized a need to incorporate a 

holistic prevention approach in the region: “The Expanded Chronic Care Model (ECCM) 

necessitates system reform focused on population health promotion and chronic disease 

prevention, more proactive care and more informed, activated patients and communities” 

(Regina Qu’Appelle Health Region 2009a, 2). Putting forth a wide range of options, the 

strategies in the report included to “(c)ontinue and increase partnerships with community, 

as well as internal and external stakeholders”, to “(s)upport CDPM staff and programs to 

consistently use recognized best practices to effectively support patient self-management 
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and behavior change”, and to “[e]nhance partnerships with the community to develop 

lifestyle programming” (Regina Qu’Appelle Health Region 2009a, 2).  
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Figure 3: Expanded Chronic Care Model (ECCM) 

 
Image from Barr et al (2003).  
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In maintaining the prioritization of chronic disease prevention in the region, over 

many subsequent years the annual reports from RQHR echoed and reinforced the need to 

focus on these areas. In 2007-2008, emphasis on healthy living in the community was 

deemed key to improving primary care: “The emphasis on healthy communities and 

healthy people in the vision statements of both the Ministry of Health and of the RQHR 

supports the importance of effective health promotion and disease prevention... [and one 

of the key areas] ... is provision of services in the community where people live and 

work, focusing on health promotion and disease prevention” (Regina Qu’Appelle Health 

Region 2008b, 36). The importance of this area was reiterated in 2008-2009 with a 

priority initiative dedicated to the reduction of ambulatory care sensitive conditions: 

“While not all admissions for ambulatory care sensitive conditions are avoidable, it is 

assumed that appropriate ambulatory care could prevent the onset of this type of illness or 

condition, control an acute episodic illness or condition, or manage a chronic disease or 

condition” (Regina Qu’Appelle Health Region 2009b, 30).  

However while a commitment to the upstream had been continually reemphasized 

throughout these years, as of 2009-2010, a change occurred which affected the initiatives 

within this area. In 2009-2010, ambulatory care sensitive conditions was removed from 

the selection of priority areas of RQHR “as the scope was considered too large... [t]he 

initiative was developed to effectively manage chronic conditions and prevent the need 

for admission to acute care” (Regina Qu’Appelle Health Region 2010, 37). In the years to 

follow, some strategic priorities were re-introduced regarding reduction in ambulatory 

care sensitive conditions, but initiatives facilitating this reduction were focused largely on 

creating COPD rehabilitation programs and inner city multi-disciplinary clinics (Regina 
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Qu’Appelle Health Region 2011; Regina Qu’Appelle Health Region 2012; Regina 

Qu’Appelle Health Region 2013). There was little further discussion of the strategies 

proposed in the CDPM document – i.e., community program support, improved 

partnerships, and expansion of lifestyle programming.  

 Various effects occurred thereafter at the program level, especially in one multi-

disciplinary program. Established in the early 1980s, the Dr. Paul Schwann Centre at the 

University of Regina has offered preventative cardiac rehabilitation programming for 

high risk patients and cardiac event sufferers through a partnered program with RQHR. 

Through a referral-based system, the cardiac program was funded at arms-length to the 

regional health authority and an arrangement was in place to allow these high-risk 

individuals to improve their health in order to avoid cardiac events and further medical 

interventions. Though not fully covered for clients, in exchange for this service RQHR 

provided a $90,000 operational grant to subsidize costs to clients.  

As of fiscal year 2013-14, RQHR ceased providing the operating grant for the 

DPSC to the University of Regina. Having relied on an operational grant to subsidize 

costs for many years, the removal of RHA funding resulted in a major budget deficit for 

the DPSC. As a result, the administrators of the program were forced to reconsider the 

program structure and to increase client fees. While the result for the health system and 

population health is still unknown, it seems likely that higher fees will only serve to 

further exclude lower income residents from accessing rehabilitative services.  
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1.5 Value in the Upstream: A Key Policy Problem 

 Why choose to remove funding from such a preventative program and why do so 

at this particular time? Without the candid insights of key informants, it remains unclear 

what the rationale behind the RHA decision was. However, despite these unknowns, this 

particular case demonstrates the instability experienced by many upstream oriented 

programs – particularly those contracted at arms-length to the regional health authority. 

More importantly, stemming from such a policy change is the question of how decision-

makers – such as those at the RHA level – can assess the relative value of upstream 

programs and use evidence to make allocation decisions among diverse health programs.  

For many years, researchers and public health professionals have called for 

greater action in prevention and upstream areas, and in their 2008 article, Johnson et al. 

(2008) argue for a five-pronged approach including not only a national framework with 

specific indicators for public and population health objectives, but also “a plan to assess 

population health initiatives and relay the information to policy makers” (Johnson et al. 

2008, 1690). Policymakers may conceptually understand that population health improves 

the economic output of a society, however they require the types of information that can 

inform their allocation decisions on how best to invest scarce resources.  

This thesis seeks to act as a preliminary example of this type of policy-driven 

evaluation. Using the DPSC Cardiac Rehabilitation Program as an exploratory case 

study, this research asks the following question: how can evidence in preventative health 

interventions be used to inform the reallocation of scarce healthcare dollars from 

downstream illness care interventions and services to more upstream health interventions 

and services? While the DPSC is a secondary and tertiary prevention program, it is 
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nonetheless a preventative upstream intervention that falls within the mandate and control 

of an RHA. This research delves deep into this upstream intervention to assess what 

potential impacts adoption of such a program can elicit on the system and on population 

health, as one health service among many.  

 

1.6 Concluding Remarks 

In exploring the value of upstream health interventions, three policy-relevant 

dimensions are explored: effectiveness, cost-effectiveness, and experience. Government 

decision-making usually involves considerations of effectiveness and efficiency: whether 

a particular program achieves the objective it intends to and whether it does so in a way 

that maximizes outcomes or outputs while minimizing inputs (Hurley 2010). A third 

dimension – experience – is considered important as it reflects recent health policy 

movements that privilege the views of patients or end-users of services to identify 

operational issues of delivery, access, quality, and other factors. The methodologies used 

to explore these dimensions are detailed in Chapter 2, while the exploration of each 

dimension is described in Chapters 3-5. Collectively these three components contribute 

insight for major conclusions on the overall value of the intervention, as well as policy 

implications, and future opportunities for both the provincial and regional health systems 

(Chapter 6).  
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CHAPTER 2: Methodology and Research Design 

  

Whether or not there is an evidence-based argument that justifies the reallocation 

of funds to the upstream is a very complex argument to deconstruct. Indeed, it is 

recognized that this broad, system-wide question cannot be answered satisfactorily within 

the confines of one study. Instead, this research relies on a single case study methodology 

for two distinct reasons. First, focusing on one case allows for a more manageable 

exploration of a complex policy problem within one focused example. Second, by 

maintaining a narrow focus of one case, a deeper and richer exploration and 

understanding of the phenomenon can be generated than would be possible through a 

system-wide study. While there are several limitations to this approach (as is discussed at 

the end of this chapter), there are also several additional advantages of this approach.  

Generally speaking, case study research is described as “an approach to research 

that facilitates exploration of a phenomenon within its context using a variety of data 

sources ... [it] ensures that the issue is not explored through one lens, but rather a variety 

of lenses which allows for multiple facets of the phenomenon to be revealed and 

understood” (Baxter and Jack 2008, 544). By using a single case study design, this 

research explores events and occurrences through various points of view and explores 

these various lenses without interfering with the phenomenon of interest (Yin 1994). 

Moreover, by compiling this evidence from multiple diverse data sources using a mixed 

methods approach, a rich understanding of the phenomenon can be achieved (Yin 1994).  

This chapter begins by describing the case of study, followed by the research 

design and specific methods employed to answer the broad research question. While 
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broad methodological limitations are discussed at the end of the chapter, further data-

related limitations are discussed in the concluding portions of each chapter.  

Ethical approval for this research was obtained from the University of Regina 

Research Ethics Board on August 11, 2014 (see Appendix 1). 

 

2.1 Defining the Case: The Dr. Paul Schwann Centre 

The Dr. Paul Schwann Centre (DPSC) is “a non-profit health and wellness 

solutions-based facility” managed by the Faculty of Kinesiology and Health Studies on 

behalf of the University of Regina (University of Regina 2015a, 1). A multi-disciplinary 

centre employing certified exercise specialists and registered nurses, the DPSC also 

offers services of a volunteer diabetes educator, a volunteer clinical psychologist and 

emergency physicians during certain hours of programming. While the Centre has 

multiple exercise-based health and wellness programs, its flagship program – the Cardiac 

Rehabilitation Program – is the largest and most long-standing.  

The Cardiac Rehabilitation Program is described as “an individually designed, 

scientifically proven, medically supervised exercise...  aimed at providing clients with the 

information, motivation, and support to adopt and maintain a better quality of life and 

improved heart healthy lifestyle” (University of Regina 2015b, 1). In partnership with the 

Regina Qu’Appelle Health Region, the Cardiac Rehabilitation Program provides high-

risk individuals with educational and exercise-based health programming. Patients can be 

referred by their physicians or specialists if identified as high-risk or they may be referred 

in-hospital after having undergone a cardiac event.  
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Two distinct parts comprise cardiac rehabilitation in RQHR. First, there is an 

educational component that all high-risk patients are encouraged to attend. This involves 

six RQHR educational sessions held at the University of Regina which cover topics 

including how the heart works and heals; tests and treatments; nutrition; exercise and 

activity; risk factors and lifestyle modification; medications; and stress/emotional factors. 

The second – the exercise component of the rehabilitation program at the DPSC which 

was previously subsidized by the RHA – is the intervention of study in this research.    

2.1.1 DPSC Cardiac Rehabilitation Program Structure 

As mentioned in Chapter 1, due to the financial situation of the program, changes 

to the Cardiac Rehabilitation Program (Table 3) were implemented as of September 1, 

2014 in order to compensate for a large program deficit. However, despite these changes, 

the core components of the program remain largely the same.  

Clients who enroll at the DPSC begin their program by undergoing a two-hour 

intake interview during which they complete a patient history, medical review, and health 

questionnaires (including the Short-Form 36 Health Questionnaire). They also undergo 

some basic medical and anthropometric tests. Certified exercise specialists then set up 

patients with a personalized exercise program based on current ability. For the remainder 

of the program, clients attend the centre for supervised exercise sessions including a 

group warm-up and cool-down. At various points in the program, clients undergo 

individual evaluations including the same self-report questionnaires and fitness 

assessments, which allow staff to track progress and suggest changes. After having 

completed their program, clients are able to move into the maintenance program offered 
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at the centre, where they can purchase a membership to continue to attend group sessions 

or use the exercise equipment at their own leisure.  
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Table 3: Changes in DSPC Cardiac Rehabilitation Program Structure 

 Previous Program 
Structure 

Current Program 
Structure 

Program Length 36 sessions (intended to be 
a 3-month program but 
participants could take 
longer to complete sessions) 

3 months 

Patient Evaluations Visit 1 
Visit 6 
Visit 36 

Initial 
Midterm 
Final 

Costs Initial entry: $126 
 
Maintenance:  
$75/12 sessions 
$250/48 sessions 
$600/1 year 

Initial entry: $440 
 
Maintenance:  
$120/10 sessions 
$90/1 month (unlimited) 
$290/4 months (unlimited) 
$725/1 year (unlimited) 
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2.2 Research Design 

 In order to answer the research question – how can evidence in preventative 

health interventions be used to inform the reallocation of scarce healthcare dollars from 

downstream illness care interventions and services to more upstream health interventions 

and services? – this case study research utilized a three-pronged research design (Figure 

4).  

The first component of the research is an assessment in terms of whether existing 

evidence can verify the effectiveness of the program. Effectiveness is considered a key 

aspect of healthcare decision-making, especially in relation to providers who seek to 

direct their patients to high quality care in ways that will benefit their health. If the goal 

of this type of preventative health program is to either prevent a cardiac event (such as a 

myocardial infarction or stroke) or prevent the occurrence of a second event (and 

subsequently restore health to an improved level), there must be evidence confirming the 

program’s ability to do so. Moreover, if health care providers are the acting gatekeepers 

of the system, they must know and understand the outcomes of this program. Hence, if 

effectiveness is measured and these results are disseminated to practitioners that play a 

key role in referring clientele to the program, there is likely to be greater uptake and 

support from the medical community.  
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Figure 4: Visual Representation of Research Design 

 
 
 
 
  

Effectiveness: 
• Is there evidence in this 

program that confirms its 
ability to improve health? 

Experience: 

• What are the perceived internal 
(patient-level) and external 
(community or health-system 
level) benefits of the program, 
as viewed by clients and staff? 

• What are the perceived 
challenges?  

Cost-
Effectiveness 

• Does this program operate in a 
manner that's cost-effective in 
terms of producing health 
outcomes? 

Is there sufficient 
evidence to justify 
the re-allocation of 
funds from 
downstream areas to 
this upstream 
program?  
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The second major component of this research was an assessment of value through 

the experience of the people within the program on a day-to-day basis. This was 

considered an integral part of the research for multiple reasons.  

First, as patients largely decide whether to follow the advice of practitioners when 

they are referred to any external healthcare service, it is important to understand the ways 

in which participants find their experience valuable or challenging, and whether patients 

think it is beneficial to enroll. Not only was it considered important to identify what 

aspects of the program are particularly valuable to patients or why it is viewed to be 

effective for those going through the program, but also to pinpoint the potential 

challenges of the program that could be improved.  

Second, as this program was not fully subsidized by the RHA and involved a 

significant payment by enrollees, it was considered important to identify whether clients 

felt they received value for money from the program. Along these same lines, it was also 

important to assess whether there were perceived impacts on the broader healthcare 

system based on attendance of such a prevention-oriented system.   

Finally, as multiple changes occurred in the program as a result of reduced 

funding levels, conversations inevitably turned to how changes were affecting front-line 

service and whether participants thought it would affect health and wellbeing among the 

clientele cohort.  

While the focus in this component of the research was on participants, it was 

considered important to compare viewpoints of the participants and the staff. As program 

staff works closely with the program participants and see multiple cohorts of participants 

move through the program, similar questions were asked of the staff in order to assess 
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whether any additional aspects of value were of note. The comparative approach allowed 

for identification of areas of disagreement between staff and clients.   

The third and most substantive component of this research was an assessment of 

cost-effectiveness through the use of economic evaluation techniques. In this final 

component, an exploration was undertaken of whether a full funding policy for programs 

like the DPSC would confer good value for money. In this component, an assessment was 

conducted to determine the impacts of this program relative to the financial investment 

that it requires. This allowed for an assessment of the program’s cost-effectiveness 

relative to established thresholds of societal willingness-to-pay.  

2.3 Methods 

2.3.1 Effectiveness 

In order to assess the effectiveness of the program, a quantitative analysis of 

secondary administrative data was conducted. Using scores from patient health 

questionnaires in conjunction with health and demographic data, an analysis was 

undertaken to assess changes in health in both physical and mental health domains. This 

allowed for comparison to established literature findings (such as systematic reviews) to 

assess whether there was evidence of some of the established effects of cardiac 

rehabilitation to have occurred for clients who attend the DPSC.   

Data for this component of the research was the Short Form 36 Health 

Questionnaire (SF-36) (Appendix 2), which clients complete at their first and final visits 

to the program. The SF-36 is a widely-used self-report health questionnaire that has been 

externally and internally validated in multiple settings and countries (Brazier et al. 1992) 
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as well as for specific conditions including cardiovascular conditions (Failde and Ramos 

2000).  

Through a series of 36 Likert-style questions about the difficulties and perceived 

limitations of ability related to various daily activities, the SF-36 allows determination of 

summary scores for Physical Health and Mental Health. Scores from the SF-36 are 

measured on a scale from 0 to 100 and interpretation of the summary scores is such that 

“a score in the mid range is earned when patients report no limitation or disability, and a 

score of 100 is earned only when the patients reports positive health states and evaluates 

their health favorably” (Morrin, Black, and Reid 2000, 117). Thus, higher scores are 

better and improvements in scores indicate either reduced limitations or positive health 

effects.  

When clients complete the SF-36, DPSC staff enter the written responses into a 

Microsoft Excel Sheet that scores the questionnaires using a specified algorithm 

(Appendix 3). Summary scores for Physical Health and Mental Health4 are then stored in 

the DPSC dataset alongside the client’s other data, including information regarding their 

condition and risk factors, some demographic information, and their measurements 

during the program (Appendix 4). For this analysis, a subset of the DPSC Cardiac client 

database for 2008-2013 was exported in a de-identified format using unique numerical 

identifiers per client, and data analysis was conducted using SPSS (version 22) and 

Microsoft Excel. Among cardiac rehabilitation clients, SF-36 scores were analyzed at 

visit 1 and 36 to assess within-person changes in health-related quality of life scores. 

While this approach has some limitations, this component of the research serves as a 

                                                        
4 While usually SF-36 allows for assessment of scores within eight distinct domains [Physical Functioning (PF), Role-
Physical (RP), Bodily Pain (BP), General Health (GH), Vitality (VT), Social Functioning (SF), Role Emotional (RE), 
and Mental Health (MH)], the DPSC only stores summary scores within their database. 
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rough proxy of whether the effectiveness of cardiac rehabilitation as established in the 

literature holds true for this particular program (see section 2.3 Limitations below). 

 

2.3.2 Experience 

 To explore and understand aspects of client experience in the upstream health 

intervention, this component of the case study made use of detailed qualitative interviews 

with clients and staff. Interviews were approximately 30-45 minutes in length and 

followed a semi-structured format. This format was considered important in order to 

address key issues of interest to the researcher and also allowed participants to describe 

their experience freely in terms of the areas of greatest importance and impact. The 

clients invited to participate in interviews were those who were nearing the end of their 

Cardiac Rehabilitation Program (and therefore had attended ≥20 sessions) or who had 

completed the program and had moved into the maintenance phase of the program. In 

addition, active program staff were invited to participate in interviews. All interviews 

were conducted between September and December 2014. 

Interview recruitment for both groups mainly occurred through the display of 

posters in the DPSC, although snowball recruitment inadvertently occurred through the 

social networks of the client and staff cohort. In total, 10 clients and 6 staff members 

were interviewed. Participants provided consent at the time of the interview and all 

interviews were audio-recorded, transcribed verbatim, and de-identified to protect 

privacy.  

Transcripts were analyzed inductively using NVIVO (Version 10) software, using 

a thematic analysis format. Transcription and analysis was conducted while the interview 
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process was still ongoing, which allowed for an iterative approach to the analysis, to 

facilitate the identification of emerging themes and to expand upon and explore these 

themes more deeply with additional interview participants.  

 

2.3.3 Cost-Effectiveness 

Generally speaking, cost-effectiveness analysis compares the resources used to 

undertake a course of action relative to the outcomes that are produced from that course 

of action. However, cost-effectiveness analysis can take a variety of forms depending on 

the nature of the comparison and, especially, the types of outcomes being compared. For 

example, traditional cost-effectiveness analysis entails the comparison of two particular 

options being analyzed, using a measurement of costs relative to some common unit of 

outcome measurement (Drummond et al. 1997), while in cases when multiple or different 

effects are produced by the two options being compared, cost-benefit analysis is most 

appropriate.  

This research utilized a highly specific type of cost-effectiveness analysis called 

cost-utility analysis using a common outcome measure called the quality adjusted life 

year (QALY). As upstream programs seek to avert negative health outcomes and improve 

health over longer periods of time, the key outcome for examination was effects to 

quality and length of life. The quality-adjusted life year (QALY) was developed as a 

metric capable of incorporating both, thereby allowing comparison of more diverse health 

interventions (Zeckhauser and Shepard 1976).  

QALYs are based on subjective ratings of health and are based on the notion that 

greater health allows individuals to engage in activities they desire. This results in higher 

utility through an enhanced ability to exert and act on preferences. The opposite is also 
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true – worse health results in greater limitations in activities, preventing individuals from 

engaging in the activities they wish. By rating health along a preference scale of 0-1, 

where 1 is perfect health and 0 is death, QALYs are generated by multiplying the total 

number of years spent in a particular health state by the valuation of that health state. For 

example, 10 years spent in full health would generate 10 QALYS (10 years x 1.0 utility 

score = 10 QALYS). Conversely, 10 years spent in a lower health state would generate 

fewer QALYs comparatively (10 years x 0.5 utility score = 5 QALYs). Visually, the 

differences in these two programs can be depicted as follows, where the shaded area 

represents the total QALYs generated by each intervention (Figure 5). 
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Figure 5: Diagrammatic explanation of net changes in QALYs attributable to two 
interventions 

 
Example used from Hurley (2010). Diagram modified from Drummond et al (1997).  
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Although straightforward in terms of their logic, QALYs are quite onerous to 

measure. For example, a key challenge with the calculation of QALYs is the preference-

based assessment of health states on behalf of every study participant; it is not always 

feasible to conduct in-depth qualitative assessments of utility for individual participants, 

which would be theoretically needed to calculate utility5. However, as the QALY concept 

has become increasingly popular in the health economics literature, many researchers 

have sought to develop ways to make the method more accessible for evaluation studies. 

To streamline the process and make cost-utility analysis a more feasible and accessible 

type of evaluation, researchers such as Brazier et al (1992) have conducted population-

based studies on preferences for various health states from established self-report health 

questionnaires. This has allowed for development of algorithms that researchers can use 

to approximate a utility score from responses to an established questionnaire. One such 

preference index is the SF-6D, which was developed for use with entry-level responses to 

the SF-36 Health Questionnaire.  

 In order to estimate utility in this study, a selection of paper SF-36 questionnaires6 

was manually entered into a database to be scored by the SF-6D electronic algorithm. 

Only participants whose identifier could be matched with the Cardiac database and who 

had more than one SF-36 paper questionnaire available were entered into the analysis 

(n=69). Questionnaires were mostly labeled with their relevant time point (i.e., visit 1, 6, 

or 36): however, where visit number was missing, an inference was made using the date 

                                                        
5 Three main approaches are used to estimate preference-based utility: time trade-off, standard gamble, and visual analogue scales. An 
example of these approaches is provided by Weintraub (2003), “Standard gamble presents patients with a choice: either accept a given 
health state or risk a change of death to have perfect health. By continually altering the risk of dying in order to achieve a perfect state 
of health, a point of equivalence should be reached at which a patient cannot decide which is a better choice, perpetuation of a given 
health state or an immediate risk of death to achieve perfect health” (Weintraub 2003, 105). 
6 As previously mentioned, the DPSC database contains only summary scores for participants’ SF-36 questionnaires. As the algorithm 
requires entry-level responses to calculate a utility score, only available paper records could be used for this portion of the analysis. 
Moreover, as the DPSC’s data management policies require that records be destroyed after one year of storage, the paper records 
available represent less than one year of data. 
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on the questionnaire. Using these questionnaires, average change in utility was estimated 

by comparing utility scores for participants at the two time points and calculating the 

difference between them. This allowed for estimation of approximate gains in utility 

experienced by program enrollees during the program duration.  

While QALY analysis allows for quantification of gains in quality and length of 

life over the full life-course of individuals who access a particular health intervention, in 

this case, primary data was only available for participants during the program’s duration. 

This made it impossible to estimate how health effects occur over the time-period 

following the intervention. Instead, using findings extrapolated from a recent systematic 

review comparing facility-based cardiac rehabilitation to no cardiac rehabilitation, time 

horizons and health effect duration were estimated and integrated into a model-based 

approach (Wong et al. 2012). While such an approach relies on many assumptions, it has 

been justified elsewhere, i.e., in circumstances where insufficient evidence exists for 

thorough evaluation. Thus, using model-based approach (as is commonly used in the field 

of economics), a base case (or reference case) scenario was estimated using findings from 

the literature and the measured changes in utility in the Cardiac Rehabilitation Program. 

In doing so, sensitivity analyses varied individual parameters to identify how estimates 

may be affected in reality by factors such as cost, time horizon, and discount rate.  

 In order to calculate the approximate cost of the program per participant, 

administrative data provided by the Faculty of Kinesiology and Health Studies (KHS) at 

the University of Regina was used. All costs provided were converted to 2014 Canadian 

dollars using the Consumer Price Index7. To estimate an average operational cost, a four-

                                                        
7Consumer Price Index provided by Statistics Canada (Table 326-0021). Accessed May 1, 2015. http://www.statcan.gc.ca/tables-
tableaux/sum-som/l01/cst01/econ09a-eng.htm 
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year average was taken. Operational costs included: staff compensation, equipment 

purchases, maintenance costs, overhead and program supplies, and other miscellaneous 

costs. As other programs at the DPSC share the same equipment, staff, and materials, 

costs were approximated based on a pro-rated per-session share. As these operational 

costs do not include some facility infrastructure costs such as space, power, heating, 

lights, or facility maintenance, there was assumed to be some underestimation.   

 Not included in the calculation of costs were costs incurred by program clients in 

terms of transportation, parking, or opportunity cost of time spent away from work8. 

Broader health system costs related to healthcare utilization were also not available for 

this analysis. Hence, while the Canadian Agency for Drugs and Technologies in Health 

(CADTH) recommends using a health sector approach to calculating costs and benefits in 

this type of analysis, at this time the available data did not allow for such an approach 

(CADTH 2006).  

 After having estimated all model parameters through DPSC data and other 

sources (as described above), an assessment was made of overall cost-effectiveness of the 

intervention. First, the mean utility scores calculated using the SF-6D algorithm were 

used to estimate the total number of QALYs gained in the intervention (Equation 1). 

Then, QALYs gained were used to calculate the incremental cost-effectiveness ratio 

(ICER) (Equation 2). As the intervention was being compared to “no treatment”, it was 

assumed that both costs and QALYs of the alterative would be 0.  

 

                                                        
8 As it is unclear what proportion of participants is still actively engaged in the workforce, this could not be estimated.  
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Equation 2.1: Present Value of Quality-Adjusted Life Years (QALYs) Gained Through 

Health Intervention 

(2.1)                   
 
 

Gain in QALYs for each period is based on changes in health-related quality of 

life weights (utility scores) that occur during that time (t, in years). Gains in health 

that occur in future years are discounted in order to estimate the present value of 

these benefits using a discount rate (r).  

 

For example, if an intervention results in a gain of 10 QALYs per year for two 

years and a discount rate of 5% is used, the total QALYs gained would be 

calculated as follows:  

 
Present Value of QALYs gained  =[(10 QALYs/(1+0.05)1-1 + (10 QALYs/(1+0.05)2-

1] 
     = (10 QALYs/1.050) + (10 QALYs/1.051) 
     = 10 QALYs + 9.524 QALYs 
     =19.524 QALYs 
 
    
 
Equation 2.2: Incremental Cost-Effectiveness Ratio (ICER) 

 
(2.2)    
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› 

2.3 Limitations 
 
 A number of methodological limitations should be acknowledged. These largely 

relate to inherent limitations of case study research as well as the specific research 

methods used to explore the three components.  

 Case studies are often criticized in terms of their internal and external validity. In 

terms of internal validity, it is sometimes tempting for researchers to make inferences 

from the data that may not necessarily be correct (Yin 1994). For this reason, it is 

important to exercise great caution in interpreting findings and to make explicit to as 

great an extent as possible the limitations therein. This is to allow the reader to make his 

or her own judgment regarding the findings and to encourage open dialogue. With case 

study research it is also difficult to assess the external validity of findings and, in the 

present research, the inability to generalize to other upstream interventions is 

acknowledged. However, this does not mean this research is not valuable or self-

defeating. Instead, the present research presents important conclusions about the case at 

hand, with an aim to initiate broader dialogues of potential policy implications and future 

research studies.  

 Other methodological limitations should also be acknowledged, in relation to the 

three components of the research design.  

First, in assessing the effectiveness of the upstream health intervention, it is 

recognized that the quantitative analysis used has many limitations that could be 

overcome by using a superior study design. As briefly discussed in Chapter 1, the use of 

randomized designs that allow for comparison to a control group are ideal for measuring 

effectiveness. As this analysis utilized only existing data of clients in the program, this 
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research faces a counterfactual problem, or “the difficulty in knowing what the outcome 

would have been had an alternative course of action (the counterfactual) been pursued 

(Hurley 2010, 419). As has already been described in the sections above, the comparison 

being used to assess both effectiveness and cost-effectiveness is the health-related quality 

of life and utility of the program clients before they enter the program as compared to 

these same indicators at completion of the program. The quantitative analysis relied 

significantly on the use of descriptive statistics and it was not possible to make statistical 

inferences. While this approach may be justifiable, it is nevertheless weaker evidence 

than if a true counterfactual could be observed.  

 Second, in the exploration of client experience in the Cardiac Rehabilitation 

Program, variations to the approach used may have strengthened or added depth to the 

research. For example, multiple interviews could have been conducted with clients, such 

that an analysis of perspectives could be done from the initial visit to the final visit and 

perhaps even after the program’s completion. On the other hand, it may have been 

beneficial to conduct interviews with clients who had been referred to the program but 

chose not to attend. This would have provided an interesting insight into factors affecting 

attendance at such a program, as some other studies in the literature have done. As time 

constraints and other factors did not allow for these alternative research designs, they are 

recommended for consideration in future research studies.  

 Finally, in exploring the cost-effectiveness of the Cardiac Rehabilitation Program, 

there are multiple limitations that should be acknowledged. First, as few studies in 

Saskatchewan have utilized the QALY methodology, it is not possible at this time to 

directly compare the findings of this study with other interventions and alternative 
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treatments in Saskatchewan. Instead, it was necessary to draw broader conclusions in 

terms of cost-effectiveness thresholds and compare the results to interventions from other 

jurisdictions cited in the literature. Furthermore, due to the limited use of cost-utility in 

Saskatchewan, there may be a lack of familiarity of policymakers with QALY analysis 

and its implications. It is hoped that policymakers are willing to learn more about these 

methodologies and how they can potentially be used within the context of the health 

system.  

  

2.4 Concluding Remarks  

 The goal of this case study research was to best utilize the available evidence in 

an upstream health intervention to shed light on a distinct policy problem – whether 

evidence supports the allocation of scarce health resources towards proximal upstream 

interventions. While there are many limitations to the approaches and methods used, 

many policy decisions cannot wait for perfection in terms of data, methods or tools. 

Instead, decisions must be made using the best evidence and techniques available at a 

given point in time. Thus, this research acts as a best attempt to synthesize available data 

in the assessment of a policy problem. While imperfect at best, recommendations are 

provided throughout this research in terms of where future studies could overcome the 

limitations of the present study.   
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CHAPTER 3: Effectiveness of the Upstream Health Intervention 
 

 

Effectiveness is one of many central considerations in the adoption of any good or 

service by government, and in the context of health interventions, usually occurs through 

randomized controlled trials. However, as this is not always possible, evidence of 

effectiveness sometimes must be assessed through other means. Presented here is an 

examination of the effectiveness of cardiac rehabilitation drawn from both the general 

literature and case study data from the Dr. Paul Schwann Centre’s program. Collectively, 

this evidence provides insights for the overall assessment of value and contributes 

valuable pieces of information in terms of one policy-relevant dimension.  

The chapter begins with a brief description of literature findings of cardiac 

rehabilitation effectiveness and effects on health-related quality of life, and then moves 

into a more detailed discussion of program-specific data. The latter begins with a 

description of DPSC Cardiac Rehabilitation clients and the characteristics of the cohort. 

This is followed by analysis of measured changes in health-related quality of life and the 

associations of health changes with demographic and health-related factors. As the 

available data does not provide evidence on the health of a control group, effectiveness is 

judged on the basis of whether or not health status or health-related quality of life has 

improved over the course of the program.  
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3.1 Effectiveness of Cardiac Rehabilitation in the Literature 

Cardiac rehabilitation is described as a “multifactorial process [aimed] to limit the 

adverse physiological and psychological effects of cardiac illness, to reduce the risk of 

sudden death or infarction, to control cardiac symptoms, to stabilize or reverse 

progression of the atherosclerotic process, and to enhance the patient’s psychosocial and 

vocational status” (Wenger 2008, 1619). Within the clinical and evaluation literature, a 

strong evidence base exists for the effectiveness of cardiac rehabilitation, as evidenced by 

the many systematic reviews and meta-analyses supporting its routine use for secondary 

and tertiary prevention purposes.  

For instance, as reductions in morbidity and mortality have been widely 

documented in research studies, evidence strongly supports the use of cardiac 

rehabilitation for tertiary prevention purposes. A 2001 Cochrane review found that both 

exercise-based and comprehensive cardiac rehabilitation significantly reduced all-cause 

and cardiac-related mortality rates (Joliffe et al. 2001). Similarly, a meta-analysis of 

randomized controlled trials found significantly lower risks of re-infarction, cardiac-

related mortality, and all-cause mortality for persons undergoing exercise-based cardiac 

rehabilitation (Lawler, Filion and Eisenberg 2011). These studies also support the use of 

cardiac rehabilitation for secondary prevention, based on reductions to health-related risk 

factors.  For example, cardiac rehabilitation has been shown to have important effects on 

blood pressure, smoking rates, and cholesterol in treatment (rehabilitation) groups when 

compared to control groups (Lawler, Filion, and Eisenberg 2011). Importantly, these 

effects tend to extend beyond the program’s duration and have been found even in short-
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course (3 month or less) cardiac rehabilitation programs (Lawler, Filion and Eisenberg 

2011).  

In addition to clinical and epidemiological evidence, a significant body of 

research also documents the effectiveness of cardiac rehabilitation on improving quality 

of life for patients. A 2014 Cochrane review found that patients undergoing cardiac 

rehabilitation experience increases in health-related quality of life compared to those who 

do not (Anderson and Taylor 2014). As well, a systematic review on quality of life for 

coronary heart disease patients found significant evidence of “value added benefits” 

including better mental health as a result of participation in cardiac rehabilitation 

(Shepherd and While 2012).  

Based on this strong evidence, there appears to be overwhelming support for the 

use of cardiac rehabilitation as a secondary and tertiary prevention strategy. Furthermore, 

the intervention is widely recommended and has been included in clinical practice 

guidelines for various cardiac conditions for many years. These include guidelines from 

the Canadian Cardiovascular Society, the Canadian Association of Cardiac 

Rehabilitation, the U.S. Agency for Healthcare Research & Quality (formerly the Agency 

for Health Care Policy and Research), the American Heart Association, and the European 

Society of Cardiology.  

 

3.2 Effectiveness of Cardiac Rehabilitation in the DPSC 

While cardiac rehabilitation is strongly supported within the literature, the 

intervention itself tends to be heterogeneous in nature. Presented here is an analysis of 
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available evidence from the DPSC Cardiac Rehabilitation Program and the measurable 

changes in health-related quality of life experienced by clients.  

3.2.1 Descriptive Statistics 

Based on secondary data analysis of the DPSC Cardiac Database, between 2008 

and 2013, a total of 1703 clients attended the Cardiac Rehabilitation Program – averaging 

approximately 284 clients per year (Table 4). In each of these years, the majority of 

clients have been male, representing approximately two-thirds to three-quarters of clients 

in individual years9. Of all clients who attended in this time period, approximately one 

third (32.9%) were between the ages of 60 and 69 at attendance, while 26.1% were 

between the ages of 50 and 59 and 21.7% were between the ages of 70 and 79. The 

overall mean age was 62. 

 

 

 

 

 

 

 

 

 

 

 

                                                        
9 This is similar to previous studies of cardiac rehabilitation. See Discussion below.  
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Table 4: Demographic Characteristics of Total Cardiac Rehabilitation Client 
Cohort (2008-2013) 

 2008 2009 2010 2011 2012 2013 Total 

Total (n, %) 286 
(15.0%) 

253 
(13.3%) 

247 
(12.9%) 

305 
(16.0%) 

305 
(16.0%) 

307 
(16.1%) 

1703 
(100%) 

Gender        

Female 75 
(26.2%) 

70 
(27.7%) 

77 
(31.2%) 

74 
(24.3%) 

81 
(26.6%) 

93 
(30.3%) 

470 
(27.8%) 

Male 208 
(72.7%) 

178 
(70.4%) 

169 
(68.4%) 

228 
(74.8%) 

224 
(73.4%) 

214 
(69.7%) 

1221 
(72.2%) 

Age at 
Attendance 

       

0-49 39 
(13.6%) 

33 
(13.0%) 

30 
(12.1%) 

47 
(15.4%) 

30  
(9.8%) 

27  
(8.8%) 

206 
(12.1%) 

50-59 79 
(27.6%) 

54 
(21.3%) 

67 
(27.1%) 

85 
(27.9%) 

83 
(27.2%) 

76 
(24.8%) 

444 
(26.1%) 

60-69 79 
(27.6%) 

91 
(36.0%) 

85 
(34.4%) 

87 
(28.5%) 

111 
(36.4%) 

108 
(35.2%) 

561 
(32.9%) 

70-79 56 
(19.6%) 

61 
(24.1%) 

55 
(22.3%) 

64 
(21.0%) 

60 
(19.7%) 

74 
(24.1%) 

370 
(21.7%) 

80-89 13 
(4.5%) 

10  
(4.0%) 

8  
(3.2%) 

22  
(7.2%) 

19  
(6.2%) 

20  
(6.5%) 

92 
(5.4%) 

90+ 20  
(7.0%) 

4  
(1.6%) 

2  
(0.8%) 

0  
(0.0%) 

2  
(0.7%) 

2  
(0.7%) 

30 
(1.8%) 

Mean Age at 
Attendance 
(S.D.) 

61.7 
(±11.0) 

63.0 
(±11.1) 

61.8 
(±11.4) 

61.8 
(±12.3) 

63.3 
(±11.4) 

63.7 
(±10.8) 

62.6 
(±11.4) 

S.D. = Standard Deviation 
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Table 5: Risk Factors and Health Conditions in Total Cardiac Rehabilitation Client Cohort (2008-2013) 

 2008 2009 2010 2011 2012 2013 Total 

        Ever a Smoker  175 (61.2%) 154 (60.9%) 148 (59.9%) 207 (67.9%) 192 (63.0%) 205 (66.8%) 1081 (63.5%) 
Quit 168 (58.7%) 147 (58.1%) 142 (57.5%) 195 (63.9%) 163 (53.4%) 189 (61.6%) 1004 (59.0%) 

High Blood Pressure  237 (82.9%) 198 (78.3%) 192 (77.7%) 245 (80.3%) 250 (82.0%) 261 (85.0%) 1383 (81.2%) 
High Cholesterol or 

Lipids  
233 (81.5%) 198 (78.3%) 197 (79.8%) 240 (78.7%) 248 (81.3%) 248 (80.8%) 1364 (80.1%) 

Type 1 Diabetes  7 (2.4%) 1 (0.4%) 2 (0.8%) 3 (1.0%) 3 (1.0%) 0 (0.0%) 16 (0.9%) 
Type 2 Diabetes  70 (24.5%) 80 (31.6%) 50 (20.2%) 63 (20.7%) 70 (23.0%) 97 (31.6%) 430 (25.2%) 

Insulin Dependent  24 (8.4%) 14 (5.5%) 5 (2.0%) 17 (5.6%) 16 (8.5%) 26 (8.5%) 102 (6.0%) 
Family History  118 (41.3%) 110 (43.5%) 147 (59.5%) 178 (58.4%) 194 (63.6%) 198 (64.5%) 945 (55.5%) 

Obesity  13 (4.5%) 21 (8.3%) 34 (13.8%) 42 (13.8%) 49 (16.1%) 46 (15.0%) 205 (12.0%) 
Stress or Depression  27 (9.4%) 33 (13.0%) 37 (15.0%) 40 (13.1%) 40 (13.1%) 23 (7.5%) 200 (11.7%) 

Osteoarthritis  59 (20.6%) 54 (21.3%) 43 (17.4%) 76 (24.9%) 73 (23.9%) 112 (36.5%) 417 (24.5%) 
Rheumatoid Arthritis  9 (3.1%)  2 (0.8%) 7 (2.8%) 8 (2.6%) 10 (3.3%) 19 (6.2%) 55 (3.2%) 

Osteoporosis  8 (2.8%) 7 (2.8%) 9 (3.6%) 5 (1.6%) 8 (2.6%) 11 (3.6%) 48 (2.8%) 
Cancer  23 (8.0%) 23 (9.1%) 11 (4.5%) 17 (4.5%) 22 (7.2%) 26 (8.5%) 122 (7.2%) 

Renal Failure  11 (3.8%) 7 (2.8%) 3 (1.2%) 0 (0.0%) 4 (1.3%) 5 (1.6%) 30 (1.8%) 
COPD  15 (5.2%) 13 (5.1%) 10 (4.0%) 14 (4.6%) 15 (4.9%) 20 (6.5%) 87 (5.1%) 

See Data Dictionary in Appendix 4 for details on how variables were defined and measured. 
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Within the total client cohort, there were a number of general health conditions 

and risk factors that tended to be more common than others (Table 5). This included high 

blood pressure (reported in 81.2% of all clients), high cholesterol or lipids (80.1%), a 

family history of cardiac conditions (55.5%), Type 2 diabetes (25.2%), and osteoarthritis 

(25.5%). Less common conditions included Type 1 diabetes (0.9%), insulin dependence 

(6.0%), obesity (12.0%), stress or depression (11.7%), rheumatoid arthritis (3.2%), 

osteoporosis (2.8%), and cancer (7.2%). Some of these percentages suggest that the 

DPSC clients have tended to be higher risk than the general RQHR population. For 

example, while data is not available for all of these conditions, the 2012 Canadian 

Community Health Survey (CCHS) reports that, in RQHR, 19.6% of total residents have 

high blood pressure and 6.4% have diabetes (Type 1 or Type 2).  

In addition to these general health conditions, a wide range of cardiovascular 

conditions is represented within the client cohort, with some more common than others 

(Table 6). The most common cardiac conditions and procedures were myocardial 

infarction (MI) (48.9%), coronary artery bypass graft (CABG) (25.6%), angioplasty/stent 

(47.8%), dysrhythmia (32.2%), and angina (20.0%). Less common cardiac conditions 

included valve replacement/leak/regurgitation (12.0%), low ejection fraction (EF) 

(10.0%), coronary heart failure (CHF) (7.0%), pacemaker (5.5%), dyspnea (5.3%), 

cardiomyopathy (5.1%), and stroke (4.9%). About 40% of clients were classified as high-

risk, a third as medium-risk, and a quarter as low-risk. 
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Table 6: Cardiovascular Conditions and Risk Factors in Total Cardiac Rehabilitation Client Cohort (2008-2013) 

 2008 2009 2010 2011 2012 2013 Total 

Myocardial Infarction  138 (48.3%) 124 (49.0%) 125 (50.6%) 157 (51.5%) 151 (49.5%) 138 (45.0%) 833 (48.9%) 

CABG 72 (25.2%) 73 (28.9%) 64 (25.9%) 82 (26.9%) 71 (23.3%) 74 (24.1%) 436 (25.6%) 

Angioplasty/ Stent 137 (47.9%) 100 (39.5%) 121 (49.0%) 159 (52.1%) 166 (54.4%) 131 (42.7%) 814 (47.8%) 

Valve Replacement/Leak/ 
Regurgitation 

33 (11.5%) 41 (16.2%) 34 (13.8%) 32 (10.5%) 28 (9.2%) 36 (11.7%) 204 (12.0%) 

CHF 20 (7.0%) 22 (8.7%) 21 (8.5%) 17 (5.6%) 18 (5.9%) 22 (7.2%) 120 (7.0%) 

LVH 4 (1.4%) 4 (1.6%) 5 (2.0%) 3 (1.0%) 10 (3.3%) 4 (1.3%) 30 (1.8%) 

EF Low 21 (7.3%) 23 (9.1%) 28 (11.3%) 41 (13.4%) 26 (8.5%) 31 (10.1%) 170 (10.0%) 

Dysrhythmia 80 (28.0%) 73 (28.9%) 72 (29.1%) 100 (32.8%) 100 (32.8%) 123 (40.1%) 548 (32.2%) 

PVD 7 (2.4%) 4 (1.6%) 5 (2.0%) 4 (1.3%) 0 (0.0%) 1 (0.3%) 21 (1.2%) 

Claudication 2 (0.7%) 0 (0.0%) 3 (1.2%) 3 (1.0%) 0 (0.0%) 2 (0.7%) 10 (0.6%) 

Sudden CA 15 (5.2%) 6 (2.4%) 8 (3.2%) 18 (5.9%) 17 (5.6%) 12 (3.9%) 76 (4.5%) 

Dyspnea 9 (3.1%) 15 (5.9%) 14 (5.7%) 20 (6.6%) 14 (4.6%) 19 (6.2%) 91 (5.3%) 

Angina 46 (16.1%) 41 (16.2%) 53 (21.5%) 81 (26.6%) 52 (17.0%) 67 (21.8%) 340 (20.0%) 

Heart Transplant 0 (0.0%) 0 (0.0%) 1 (0.4%) 0 (0.0%) 2 (0.7%) 2 (0.7%) 5 (0.3%) 

Stroke 8 (2.8%) 12 (4.7%) 9 (3.6%) 26 (8.5%) 16 (5.2%) 13 (4.2%) 84 (4.9%) 

TIA 12 (4.2%) 9 (3.6%) 7 (2.8%) 12 (3.9%) 13 (4.3%) 17 (5.5%) 70 (4.1%) 

Aneurysm 4 (1.4%) 9 (3.6%) 8 (3.2%) 9 (3.0%) 11 (3.6%) 9 (2.9%) 50 (2.9%) 

Cardiomyopathy 12 (4.2%) 19 (7.5%) 11 (4.5%) 17 (5.6%) 10 (3.3%) 18 (5.9%) 87 (5.1%) 

Pacemaker 19 (6.6%) 14 (5.5%) 12 (4.9%) 15 (4.9%) 16 (5.2%) 18 (5.9%) 94 (5.5%) 

Risk Categorization 
1=Low 

 
37 (14.5%) 

 
34 (19.0%) 

 
31 (25.0%) 

 
35 (16.1%) 

 
102 (38.3%) 

 
3 (28.1%) 

 
312 (24.0%) 

2=Medium 104 (40.8%) 59 (33.0%) 45 (36.3%) 116 (53.5%) 73 (27.4%) 70 (26.9%) 467 (35.9%) 

3=High 114 (44.7%) 86 (48.0%) 48 (38.7%) 66 (30.4%) 91 (34.2%) 117 (45.0%) 522 (40.1%) 

See Data Dictionary in Appendix 4 for details on how variables were defined.  
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3.2.2 Changes in Health-Related Quality of Life  

Of the total 1703 clients within the DPSC Cardiac client database who attended 

between 2008 and 2013, 249 clients (14.6%)10 had both Physical Health and Mental 

Health summary scores from SF-36 questionnaires available for both their first and final 

visit to the centre. These scores were analyzed to determine the mean and relative 

increases in health-related quality of life scores among clients in terms of both physical 

and mental health domains.  

Overall, DPSC client scores tended to increase between visit 1 and visit 36 (Table 

7). Physical health scores increased from an initial mean of 58.0 (±16.8) to a mean final 

score of 66.8 (±18.3). Scores for mental health started somewhat higher, at 70.3 (±14.6) 

and increased to a mean final score of 76.3(±14.7). Relative changes in health were 

highest in terms of physical health, where participants on average increased their scores 

20% (Figure 6). By comparison, average increase in the mental health was 11%.   

                                                        
10 Comparative descriptive statistics for these clients and the total client cohort are provided in Appendix 5.  
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Table 7: Physical Component and Mental Component Scores for Cardiac Rehabilitation Clients with SF-36 Data Available for Visit 1 and 
Visit 36 (n=249) 

 Physical 
Component Score 

Mental Component 
Score 

Initial Score Mean 58.1 70.3 
Max 90 99 
Min 24 27 
St. Dev.  16.8 14.6 

Final Score Mean 66.8 76.3 
Max 100 100 
Min 16 19 
St. Dev. 18.3 14.7 

Relative 
Change (%) 

Mean +20% +11% 
Max +246% +248% 
Min -72% -41% 
St. Dev. 36% 27% 
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Figure 6a-f: Histograms of Final and Initial SF-36 Scores and Relative Changes in Scores 
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3.2.3 Associations of SF-36 Scores to Demographic and Health Variables 
 

While an overall net increase in both physical and mental health scores was 

observed, a number of interesting associations were identified in regard to gender, 

smoking status, type 2 diabetes, obesity, stress/depression, and cardiovascular risk 

categorization. While an association between age of client and health-related quality of 

life scores was expected, interestingly, no such association was found.  

 

3.2.3.1 Score Differences by Gender 

Among DPSC clients, differences were noted among physical health scores for 

male and female clients (Figure 7). Males tended to have higher physical health scores at 

both the start and end of the program than females did. However, despite having higher 

absolute scores on average, the relative changes in physical health were not notably 

different between males and females. This suggests that males and females made 

comparable relative gains in physical health despite lower absolute scores among 

females. 

3.2.3.2 Score Differences by Cardiovascular Risk 

DPSC clients with higher cardiovascular risk tended to have lower scores in both 

mental health and physical health domains (Figure 8). This was observed for medium risk 

compared to low risk, and high risk compared to medium risk. Relative changes in 

physical health scores were largest among high-risk clients (24% increase), followed by 

low-risk (22%) and medium risk (19%). Interestingly, relative changes in mental health 

scores were highest among lowest-risk clients (18% vs. 10% in high and medium-risk 

clients).   
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Figure 7: Mean Initial and Final Physical and Mental Health Scores and Relative 
Changes for DPSC Clients, 2008-2013, by Gender 

 

Figure 8: Mean Initial and Final Physical and Mental Health Scores and Relative 
Changes for DPSC Clients, 2008-2013, by Risk Categorization 
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3.2.3.1 Score Differences by Smoking Status 

DPSC clients who had ever been smokers had lower scores on average than non-

smokers in both physical health and mental health domains (Figure 9). However, the 

relative changes in scores between initial and final visit were higher for smokers than 

non-smokers for both physical health and mental health scores. Thus, despite smokers 

starting at a lower initial health-related quality of life in both mental and physical health 

areas, smokers on average reported greater increases in scores than non-smokers.   

 

3.2.3.1 Score Differences by Type 2 Diabetic Status 

DPSC clients with Type 2 diabetes appeared to have fairly comparable mental and 

physical health-related quality of life scores relative to their counterparts upon entering 

the program (Figure 10). However, the small initial gap between the groups appeared to 

widen over the duration of the program, as the relative changes in mental and physical 

health scores was larger for persons without Type 2 Diabetes than for persons with the 

condition. This indicates an area that may need further attention by program 

administrators in order to improve client outcomes.  
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Figure 9: Mean Initial and Final Physical and Mental Health Scores and Relative 
Changes for DPSC Clients, 2008-2013, by Smoking Status 

 
 
 
Figure 10: Mean Initial and Final Physical and Mental Health Scores and Relative 
Changes for DPSC Clients, 2008-2013, by Type 2 Diabetic Status 
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3.2.3.1 Score Differences by Obese Status 

DPSC clients classified as obese, while representing only a small proportion of 

clients (32 of 249, or 12.9%), tended to have lower scores at both time points for all 

scores (Figure 11). However, these clients tended to experience somewhat greater relative 

increases in physical and mental health than their non-obese counterparts. This suggests 

that the cardiovascular risks associated with obesity do not appear to prevent these 

individuals from improving health and quality of life in this program. 

 

3.2.3.1 Score Differences for Clients with Stress or Depression 

Large differences were observed in scores among those who had stress or 

depression when compared to those who did not report stress or depression (Figure 12). 

Those with stress or depression tended to have lower physical and mental health scores at 

the start and end of the program. Moreover, relative changes in physical health and 

mental health were found to be lower than those without stress and depression. Again, 

this points to an area that may benefit from extra attention by program administrators.  
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Figure 11: Mean Initial and Final Physical and Mental Health Scores and Relative 
Changes for DPSC Clients, 2008-2013, by Obese Status 

 
Figure 12: Mean Initial and Final Physical and Mental Health Scores and Relative 
Changes for DPSC Clients, 2008-2013, by Reported Stress or Depression 
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3.3 Discussion 

A significant evidence base exists in the literature for the overall effectiveness of 

cardiac rehabilitation for secondary and tertiary prevention as evidenced by multiple 

Cochrane reviews, systematic reviews, and meta-analyses in the literature. Based on the 

secondary analysis of DPSC data presented in this chapter, it appears that findings within 

this upstream program align with broader findings in the literature. While specific 

changes to health in terms of reduced morbidity, mortality, and healthcare utilization 

could not be measured in the present analysis, descriptive analysis of available data 

indicates an overall increase in self-reported health-related quality of life among clients.  

Persons who attend the DPSC cardiac program, on average, experience a net 

absolute increase in their health-related quality of life from visit 1 to visit 36. In relative 

terms, client scores for physical health increased by 20% and by 11% for mental health. 

However these increases in physical and mental health were not equal among clients and 

were found to be associated with various demographic and health-related factors. These 

associations and other descriptive information provide valuable insight into ways in 

which the program can further integrate supports into their programming and 

individualize various aspects to facilitate success.  

For example, within the DPSC client database, there were far fewer female clients 

than male clients (28% versus 72%). This is a common trend in cardiac rehabilitation, as 

has been widely documented in other studies. For example, in a study of 267,427 

Medicare beneficiaries who had been hospitalized for acute myocardial infarction or 

coronary artery bypass graft in the United States, females had significantly lower odds of 

attending cardiac rehabilitation than men – especially women over the age of 75 (Suaya 
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et al. 2007). Moreover, studies in the literature posit that factors driving underutilization 

by women include lower perceived risk of cardiovascular events in females as well as 

apprehensiveness of attending due to time commitment or underestimation of benefits 

(Engberding and Wenger 2013).  

In this analysis, it was identified that while females tended to have lower health-

related quality of life scores than males for both physical and mental health, in relative 

terms, females experienced fairly comparable improvements to health-related quality of 

life as males did – a finding that has been documented elsewhere (Engberding and 

Wenger 2013). Hence, despite lower absolute scores for health-related quality of life, 

there can be similar benefits achieved by both subsets of clients. Administrators of the 

DPSC cardiac program can utilize and disseminate this type of information in their 

recruitment strategies to better inform prospective clients about the potential benefits of 

attending.  

Other important associations were found in relation to other demographic and 

health-related factors. Clients who were former smokers or of obese status tended to have 

lower physical and mental health scores than their non-smoker and non-obese 

counterparts. However, on average, both groups tended to experience increases in health-

related quality of life scores from their initial visit to their final visit, and those of obese 

status even had greater relative increases than non-obese clients. This indicates that 

despite the effect of these risk factors on health, they do not appear to impede the ability 

to improve health through this type of prevention program. Again, this is valuable 

information for prospective clients who may hesitate attending due to uncertainties about 

the resulting benefits.   
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Two additional findings suggest areas in which the Cardiac Rehabilitation 

Program may consider modifying their program to improve client outcomes. Persons with 

stress or depression were found to have lower mental health scores at visit 1 and 36 than 

those without. Similarly, persons with Type 2 diabetes were found to have lower scores 

in both physical and mental health areas at the end of their programs than those without. 

As clients with these conditions may benefit from added supports in cardiac rehabilitation 

(see Stauber et al. 2013; Beacco et al. 2014), it may be worthwhile to consider providing 

greater psychological and diabetes management support within the formalized program. 

As currently designed, the Cardiac Rehabilitation Program offers these services through 

volunteer professionals.   

 

3.4 Limitations 

While the findings presented here may have some important applications, several 

limitations are of note within this analysis.  

First, as only summary scores for physical and mental health are stored within the 

DPSC Cardiac Database, it was not possible to conduct a more in-depth analysis of 

specific changes experienced within each of the eight scales of the SF-36 health 

questionnaire. This would have added additional depth to the analysis presented here and 

is recommended for future studies.  

Second, the analysis of health-related quality of life scores is based on a relatively 

small percentage of the total client cohort (15%), which is not necessarily representative 

of all program participants or the general RQHR population with cardiovascular risk. For 
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this reason, it was necessary to rely on descriptive analysis to make general inferences 

about the evidence for effectiveness in this program.  

Third, as the calculation of physical health and mental health scores is an average 

of various questions on the SF-36 (Appendix 3), it is possible that some questionnaires 

received very low scores due to incompleteness.  This may explain the large variability 

reported in the quantitative results and unfortunately it was not possible to consult the 

original paper questionnaires to confirm this. For future research studies, it is 

recommended that measures be taken to improve completion rates of questionnaires, to 

remove incomplete questionnaires from the database, or a combination of the two.  

Finally, as the analysis of effectiveness relied on the use of self-report health 

questionnaires, there are potential limitations inherent to this approach. For example, to 

measure health-related quality of life in this study, respondents subjectively assessed their 

perceived limitations, abilities, pain, and energy levels on a Likert scale. It is possible that 

there were biases resulting from this approach, such as a central-tendency bias if clients 

tended to respond towards the mid-point of the scale. Another possible bias would be if 

participants were feeling poorly or particularly well on the days they completed the 

questionnaire and their answers were biased positively or negatively as a result. Based on 

these and other limitations identified above, future study of intervention effectiveness 

using randomized and controlled study designs would offer greater objectivity, validity, 

and reliability than the approach used in this study.  

 

3.5 Concluding Remarks 

While the present study could not undertake a comprehensive or randomized 

analysis due to various data and methodological limitations, evidence collected in this 
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upstream health intervention appears to support the effectiveness of cardiac rehabilitation 

in the Regina Qu’Appelle Health Region. Future changes to improve data collection in 

the program would validate these results and confirm or deny the associations of higher 

and lower health-related quality of life outcomes with various health and demographic 

factors.  
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CHAPTER 4: Experience of the Upstream Health Intervention 
 

 Health systems and their respective programs aim to create positive health 

outcomes for patients who access them, and gaining increasing attention in policy and 

planning are considerations of the patient’s experience in doing so – in other words, 

“putting the patient first”. By privileging the patient experience in healthcare, many argue 

that better identification of issues related to quality, safety, flow and other factors can 

occur (Angang Price et al. 2014; Epstein et al. 2010). In addition to these factors, 

knowledge of patient experience can provide insight into whether or not patients decide 

to attend. For this reason, an evaluation of the perceptions of clientele and staff was 

considered imperative and is described in detail in this chapter. 

 As described in Chapter 2, a total of ten (10) qualitative interviews were 

conducted between September and December of 2014 with clients of the DPSC Cardiac 

Rehabilitation Program. Interviews were semi-structured in nature, allowing for deviation 

from the core interview guide and allowing for discussion of broad issues and other 

topics deemed important by interviewees. In addition to interviews with participants, six 

(6) interviews were conducted with staff of the DPSC to identify whether there were 

differing perceptions regarding the value of the program and the potential benefits for 

both clients and the broader health system.  

 While clients spoke at length of the various benefits associated with attending the 

DPSC cardiac program, the results of this qualitative analysis are discussed in terms of 

three major themes that emerged from the transcripts. The first centered on client 

experience in terms of perceived health effects resulting from attendance in the DPSC 

program, including not only changes to physical health and fitness but also perceived 
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effects on mental health, wellbeing, social functioning and quality of life. These 

collectively are understood to be the main “internal” benefits of the upstream 

intervention. The second theme concerned the broader or “external” effects of the cardiac 

rehabilitation program as perceived by the interviewees – in particular how the program 

contributed to other areas of the health system and the community at large. The third 

major theme reflected perceptions of the program’s future, including how interviewees 

perceived that the increasing cost of the program has created (and will create further) 

issues of access for at least some cardiac patients over the longer term.  

 

4.1. Theme 1: Perceived Internal Effects of the Program 

 The internal value of the DPSC Cardiac Rehabilitation Program, as perceived by 

DPSC clients who participated in the interview process, was found to be highly related to 

the numerous health benefits they felt had resulted from attendance at the program.  

These benefits spanned a broad range of areas, with some being more common among 

interview participants than others. The perceived health benefits of the program fell 

within three key sub-themes: physical health and fitness; mental health, social 

functioning, and well-being; and perceived effects to overall quality of life.  

 

4.1.1 Physical Health and Fitness 

 Throughout all client interviews, participants placed great importance and spoke 

at great length about the significant improvements they felt had resulted from their 

attendance at the Cardiac Rehabilitation Program. While some described more dramatic 

changes than others, improvements to physical health were universal among all interview 

participants. Examples of perceived physical health effects included improved strength, 
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greater cardiovascular endurance, and better mobility. While no participants held 

unrealistic expectations about the program’s ability to counter the effects of aging, some 

felt that their health had been restored to a level comparable to sometime in the recent 

past. As one participant described, “We both got into better shape – and we’re not in the 

best of shape – but we’re in better shape than we were a year ago, a year and a half ago” 

(Participant #3, speaking about attending with spouse).  

Many interview participants described how the program had helped their physical 

health in terms of their chronic conditions. Some reported improvements in terms of 

lower blood pressure, a reduction in medication use, or other measures. For others, there 

was a perceived increase in terms of self-awareness and being more involved in 

monitoring their own health.  

I have high blood pressure and I have diabetes – Type 2. They’ve both been put 

under control. I still take my medications for the high blood pressure but my 

diabetes is controlled strictly by exercise at the centre and diet (Participant #6). 

 

A third and final area of agreement within the sub-theme of physical health were 

feelings of empowerment and ownership over their own physical health expressed by 

almost all interview participants, resulting in an overall increase in quality of life. Having 

learned how to manage chronic conditions, how to exercise safely, and how to lead a 

healthier lifestyle, participants felt more equipped to manage their personal health. This 

was considered especially important for those living with high cardiovascular risk, in 

terms of preventing further cardiovascular events or conditions. For some, after having 
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undergone a serious cardiac event, regaining that sense of control in their own health was 

the most important benefit they had gained by attending the program: 

 
Just by going... through the rehab program, that helped me... regain all the 

strength and get myself back into an active state after major surgery – so that was 

hugely beneficial. I’d continue on because I know that that’s my version of 

medication. I’m just trying to take that as well as my medications to just keep a 

healthy lifestyle and so that’s the major benefit that I’ve gotten from the program. 

(Participant #9).  

 

By regaining a sense of control and ownership over their health, some participants 

felt they were able to improve their resilience in aging. Moreover, having increased 

physical health and functionality in general through the cardiac rehabilitation program, it 

was believed that better outcomes in other health interventions prevailed. For example, 

one participant underwent a non-related surgery after having completed the cardiac 

rehabilitation program:  

 
“After surgery, I had to get back into the swing of things and luckily, as a result of 

the exercise here, I was in pretty good shape going into the surgery. So that 

helped me there”  (Participant #9).  

 

For others, increases in resiliency were most notable through fewer limitations in other 

daily activities. This was believed to contribute to better overall wellbeing and quality of 

life, and was also believed to have important effects on health through aging. Two 
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participants even felt that improved functional status would help them to remain fully 

independent for a longer period of time.  

 

Say, going into the bottom of my cupboard to pull out a can of soup or whatever. 

It’s no effort to get down and get up because we exercise that. Every exercise that 

we see and we do [at the DPSC], we can relate to something that we do in our 

home, which makes it much nicer to be able to do without being played out or 

crawling on your hands and knees... It makes us able to stay in our own home 

longer. We’re not looking for a seniors’ home yet. (Participant #5) 

 

If we can stay in our home another eight years, it sure would be nice. And the 

exercise will help us [to do that]. (Participant #6).  

 

4.1.2 Mental Health and Well-Being 
 

While the DPSC component of the Cardiac Rehabilitation Program is exercise-

based and primarily involves activities intended to improve physical health and 

functioning, interview participants described at length how attending the program had 

improved their mental health and wellbeing. In fact, effects of attending the program on 

mental health and well-being were more universal among participants than the physical 

health effects – perhaps due to the shared experiences of participants in terms of going 

through times of health uncertainty as compared to the variety of physical health 

conditions leading to attendance at the center.  
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 By attending a health program where participants can share their experiences and 

know that others have faced similar medical conditions with great success, participants 

felt there was a significant amount of social support which bolstered their own 

rehabilitation. This social support function was found to be highly connected to 

reducing fear and uncertainty about personal abilities and health among the interview 

participants.  

When you first start going to the program and you’ve not long had your surgery I 

think it’s good to have people to talk to who’ve known what you’ve been through 

or are going through the same thing. To have reassurance, basically. (Participant 

#10) 

 

We could express our fears and discover that we’re all afraid of the same things. 

So once you have a group or a little community there, it’s very reassuring and I 

think it gave a lot of us a lot more confidence in how to live our lives now, you 

know? Because it’s a change of life... That’s what happens to you when you have 

this. (Participant #4).  

  

For clients, reducing fear and having re-assurance and social support was also 

highly related to the availability of specialized health professionals in the program. 

Clients viewed program staff as highly professional, well qualified, and readily 

available in the event of a medical emergency.  

 
There’s so many unknowns when you come out of major surgery – a total lack of 

confidence in your body. You just have no idea what you’re supposed to be doing 
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and what you’re not supposed to be doing. So to have the expertise of the people 

who know what has been happening in your surgery, is experienced in recovery... 

they know how much to push you. So the early phases were critical... My 

experiences were really, really important ‘cause you’re never sure at the outset 

how much you’re supposed to exert yourself and that’s why I depended on [staff] 

quite a bit at the beginning... that was probably the most important part of the 

program. (Participant #9) 

 

You need the idea that there’s somebody there to help you and I’ve seen the staff 

react when somebody falls. I mean... ‘POOF!’ – like that, they’ve got them there, 

they’re on a cot, they’re being tested and everything like that. So that, I think, is a 

very important aspect, that you know that there’s somebody there to help you 

when you need... you’re not alone. (Participant #4) 

 

In that sense, clients felt that the medically supervised aspect of the intervention was truly 

important to their recovery. Although in theory it may have been possible for clients to 

attend other fitness centres to rehabilitate, the lack of medical supervision was viewed as 

a major factor in choosing to attend the DPSC cardiac program.    

In addition to reducing fears and fostering a sense of connectedness, clients 

reported the social function of the program to be extremely helpful in terms of personal 

motivations and attending on a regular basis. For many, friendships formed through the 

program fostered a sense of expectation to attend, as others would notice if a client were 

absent on any given day. Even among those who reported having made few friends in the 
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program, simply being around others in similar health situations was motivation enough 

to attend on a regular basis.  

I do remember thinking when it was getting hard for me to come – because I tend 

to be lazy – if I had somebody to go with me, I think it would be easier. In fact 

when you get there, you think, “well, yes, I do know these people even if I don’t 

know them very well but here they are and we’re all in this together. (Participant 

#10) 

 

I have a treadmill at home and I have exercise equipment at home but it’s just the 

fact that you need the mental stimulus of everybody else doing exercises and 

going all the time and taking the time to go. (Participant #1) 

 
 
Some participants even went so far as to say that this social aspect has contributed to their 

decision to remain in the maintenance program offered at the centre. While similar 

physical exercises could be done at other facilities, the benefits of socializing and social 

connectedness fostered through the program were two major driving factors in deciding 

to continue with the program.  

 
I’ve been told that, you know, I could go elsewhere. But I wouldn’t be able – I 

wouldn’t have the people, the experience that these people have. I wouldn’t be 

able to gain from that at all. (Participant #3) 
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A final perceived effect on mental health and wellbeing described by some participants 

was an improvement in self-confidence and feeling good about making small changes to 

improve health and wellness.  

 
Whenever I feel like I’ve accomplished a workout, it always improves my state of 

mind... I wasn’t suffering from any post-surgery depression or any of those sorts 

of things so I was very blessed in that respect. I think that any time you can live a 

healthy lifestyle and be active I think it always improves your frame of mind. 

(Participant #9)  

 

I’d always thought, you know, I should be doing these sorts of things and I never 

got to do it. But now, yes I am and I think it’s good for me and also the staff and 

the nurses who are usually there, they’re very encouraging and “well, good for 

you that you came”. (Participant #10).  

 

 

4.2 Theme 2: Perceived External Effects of the Program 
 
 In addition to the immediate effects to health and wellness experienced by 

participants – the “internal” benefits of the program – interview participants felt there 

were external effects that the program created in terms of the broader health system.  

These discussions largely centred on the day-to-day management of complex health 

conditions offered through the centre and the resulting reliance on the downstream 

healthcare system if it were no longer available.  
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One of the key health system effects that participants raised was an increase in 

emergency department utilization over the long term if the program was no longer 

available.   

 
I think it’d be a great shame to cancel [the program] and the domino effect after 

they cancel it... they wouldn’t know how it affects everybody and how it affects 

the healthcare system until a while after the program is cancelled because I’m 

sure they would get a lot of extra... you know, they have enough stress on the ER 

and the regular beds in the hospital right now. If all those people that go to the 

Schwann were not exercising, some of them would take alternate measures but, 

especially in our country, when at least six months it’s either ice on the roads or 

bad environmental conditions ... you can’t go out and walk.  (Participant #1) 

 
 
 Some participants raised this issue with great concern about the reduced 

affordability (and thereby accessibility) of the program created by the recent increase in 

fees. These individuals felt that, because the program was no longer financially 

subsidized, fewer older adults would be able to attend. Over the longer term, this would 

reduce the physical fitness levels in the populations who would have otherwise attended.  

  
The department of health quit supporting it and that’s primarily the problem right 

there. As of a few years ago, they decided it wasn’t worth it. Several of us have 

said well, if that’s not worth it, the private ones are out of our reach financially in 

most cases which means that when we’re not feeling good, we’re calling 

emergency. (Participant #6) 



   80 

 

 [T]his... this new system of paying I think will lose some people because it 

means that really only fairly affluent people can afford to come. You know? 

(Participant #4) 

 

I mean they’re [the program administrators are] looking at their budget here, well 

I’ve got to look at my budget here too and once we get into that new system, it’s 

actually going to cost us about 3x as much per year [in the maintenance program] 

as it was. It’s something that isn’t variable enough in the budget. We’re going to 

have to figure out what’s going to have to drop back because we do feel this is 

more important, our health...  (Participant #6) 

 

In addition to external effects of the program in terms of downstream healthcare 

utilization, a few participants felt strongly that greater emphasis on population health and 

prevention should be integrated into the publicly-funded healthcare system. Drawing on 

their own experiences in the program as well as in-hospital after a major cardiac event, 

these participants felt that any initiatives that reduced the likelihood of having to go 

through such an event should be worth consideration.  

 
I would love to see more money in the prevention of these things. I think that’s a 

good investment – I don’t care where you stand on it. I know [in my case] there’s 

nothing – they say there was nothing I could have prevented – that was hereditary. 

Nevertheless, I was quite healthy when I went in for my surgery. I recovered fast, 

too. I just think that any time we can do whatever it takes to avoid major surgeries 
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like mine or defer it or prolong good health until later on in life and have a good 

quality of life, I think it’s an investment well spent. So if healthcare moneys are 

available, certainly I think that prevention is one good investment and, you know, 

good quality of life after an event is also a very important investment too. 

(Participant #9) 

 

 
In their view, beyond simply contributing to their own personal health and wellbeing, 

persons who engage in prevention are contributing to reduced healthcare utilization and 

can contribute more broadly to society. However, these clients expressed frustration in 

terms of what they perceived as the systematic under-recognition of this by policymakers 

at the RHA and provincial ministry levels.  

 
You know, without this program I’m sure half of us would be in the Emergency 

Room once a week, once a month – something like that. We would be a real drain 

on the medical system because we would need it more. But the very fact that all 

those people up there [at the centre] are trying their best to stay healthy  - I think – 

is a huge thing for the medical system. I don’t know why the Qu’Appelle Health 

Region and the Minister [of Health] don’t recognize that. I don’t know why they 

don’t come and praise us... But they never talk to us. They never talk to us! It’s as 

though part of us is invisible, like we are there, we are the users, but we don’t 

have a voice anywhere – which I find quite strange. I mean, they should be 

congratulating us, saying ‘oh bravo! We are going to give you a little blue ribbon 
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and say ‘you’re helping us, you’re helping the province save money”. Because we 

are.  (Participant #4)  

 

 

4.3 Theme 3: The Challenges of Structural Program Changes 
 

While this topic was not included in the formal interview guide, the restructuring 

and increasing of fees that occurred as of September 2013 was viewed as such a 

challenge for the participants of the program that it came up organically in nine of ten 

interviews. In each case, the clients were eager to discuss their views on this topic; for 

most, this was because they felt strongly disengaged in the change process that occurred.  

The most prominent theme that arose during these discussions was a lack of client 

input in the decision-making process – something that has created negative feelings 

among some clientele towards the centre. Clients felt they were not given the opportunity 

to contribute to the decision-making on how the program would compensate for reduced 

funding. In addition, most felt that the changes were imposed on them with little notice 

and little explanation.   

 
The thing is, you see, nobody ever asks us. We've never had a questionnaire. 

we've never been asked our opinion of anything. So whoever designs the program 

does it in his own little office somewhere without consultation.... There are maybe 

800, 1000 people registered there. Treated with respect, they would be 1000 

ambassadors for the University, out on the streets, in the community. Treated 

badly, they’re not. They come, they do their stuff, they go home. They might 

bitch about something but they don’t go out and praise the university for giving 
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them this marvelous service, which they should be doing. And I think that’s 

because they don’t feel like they’re being treated with respect. (Participant #4)  

 

The only thing I got the impression was that it made us feel that we are not 

clients, essentially, but customers. And the main purpose of the facility was to at 

least break even or make money.  (Participant #6) 

 
 
Participants described the change process as a very disconnected process between the 

decision-makers of the program and the clients. Some participants mentioned having 

received an explanation in advance of the program while others claimed they did not 

receive any information in advance.  

 
I think it was a 2 page email in September...  saying that we’ve changed the days, 

we’ve changed the times and we changed the cost. And I was surprised, and I 

knew it was not going to suit me at all. And then I talked to some other people 

and they weren't happy and they then... I think the university was surprised that 

people would question this. “Oh! Well!”  You know they never thought to consult 

with client group first and, to me, if they were going to make changes they could 

have had us do questionnaires, had us appoint sort client representatives to talk to 

them about it, but to me it was a typical university way of doing things – “This is 

what we’re doing. Like it or lump it”. (Participant #7) 
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When I inquired at the desk – because I was curious [about the changes] – 

somebody didn’t even want to explain it to me. They pointed at sheets and said 

“read this” and so I read the three sheets of paper that were taped to the desk and I 

left. And it was something that I had already received somewhere along the line. 

There was no interpretation. No infusion of anybody’s comments or discussion 

about that... Nobody seemed to want to comment on it. They just pointed it out 

and said there’s a meeting during work [hours] when I couldn’t go anyways and 

just... yeah. So I walked away. There wasn’t much to say. (Participant #9).  

 
 
It is clear in exploring these viewpoints that the participants of the program felt some 

degree of disappointment in the increase in fees, the lack of consultation on the increase, 

and the implementation of the increase. Due to the strong social aspect of the DPSC 

Cardiac Rehabilitation Program, it is likely that clients take up a strong sense of 

ownership and they truly feel as though they represent a unique community. By not 

having been involved in how the program changes over time, threats to the sustainability 

of the program were felt by the clients and this has created many uncertainties for those 

who attend – especially those of lower or fixed incomes.  

 

4.4 Points of Comparison: Staff Perspectives 
 
 It was important to consider how the perceptions held by the client interview 

participants compared to the perceptions of staff. Most staff members of the DPSC have 

been part of the program for many years and, as a result, they tended to have more 

continuous knowledge of client cohorts over time and how programmatic changes had 

occurred in the past. Despite some difference in perspective due to administering the 
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program rather than attending it, staff tended to agree with many points of view 

expressed by clients.  

In relation to health benefits, staff perspectives11 were in agreement with client 

perceptions, in terms of the improvements that occur in various physical health areas. 

Staff noted various benefits including improved chronic disease self-management, 

physical functioning, and improved fitness and, in some cases, provided examples of 

clients who had experienced dramatic changes in terms of weight loss, reduced reliance 

on medication, and improvements in biomedical markers such as blood pressure. In other 

cases, staff described clients who, through the program, experienced important 

realizations in terms of taking control of their health and making positive change.  

 
Well, the interesting thing is...  we are also able to intervene sooner with some of 

those clients so that they avoid a major event of some kind.... My clients who 

have been there for a number of years will often say to us that “this program 

saved my life” so they had a catalyst event and that catalyst event made them kind 

of “wake up and smell the coffee” so to speak, and choose to look after their 

health. (Staff Member)  

 

 
 Beyond physical health effects of the program, observing clients interacting and 

forming new friendships in the program was commonplace for staff. All staff interviewed 

agreed that mental health and social benefits of the program were considered important 

especially in terms of motivation and in terms of fostering a sense of community of 

                                                        
11 Staff member interviews are not numbered due to small number of staff employed at centre. This was to reduce the possibility of 
identifying interview participants.  
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people who had gone through similar experiences and developing a sense of security. 

Similar to client interviews, staff believed this to be at least partly due to the supervision 

aspect of the program.  

 
I think the biggest thing is just the sense of security. That's what I hear most often, 

anyways, is people are really afraid to do anything physical after an event, a heart 

event. So just having that security blanket that we offer here... Meaning that we 

tell them what they can and can't do as far as physical activity is concerned. So it 

just gives them a sense of peace and when they are doing physical activity that is 

strenuous it's when they're with us, so it's not stuff that they're doing at home. 

(Staff Member)  

 
 

In addition to explaining the benefits to physical and mental health, staff had interesting 

insights into the external impacts of the program. Some staff members are currently or 

were previously employed in areas of the medical care system – the “downstream” areas 

of the system. Others, while not having been employed in those areas, recognized the 

importance of cardiac rehabilitation in the overall care pathway for cardiovascular 

disease patients.  

 
 With respect to the cardiac rehab program, I think that it does [keep people out of 

EDs] in that we continue to talk to people about smoking cessation, we continue 

to talk to people about their stress management, we continue to talk to them about 

the factors that made them get to where they were. There are some people who get 

the short end of the stick and genetically speaking, they have modified all of their 
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potential behaviours in order to prevent the risk that they have, but genetics is 

genetics and there’s nothing we can do about those people. But I think that we 

keep people out of he Emergency Department, we often refer directly to their 

cardiologist, we also have a physician on board and sometimes we can determine 

whether or not this is something that needs to be seen within 30 minutes, within 

an hour, within a day, within a week.  (Staff Member)  

 
 
Therefore, in these two major themes, there was a very high level of agreement between 

staff and clients on the internal and external benefits of the program.  

However, staff members differed from clients on the third theme. The staff 

members who were more involved in implementing changes to the program and its fees 

naturally justified the changes to a greater extent than other staff members who felt the 

changes were not beneficial (or perhaps even harmful) to clients. In particular, the latter 

had concerns that the new fee structure would be prohibitive for most persons in need of 

such programming and that this would create further barriers to accessing preventative 

care in the region.  

 
Well you can’t afford to come here if you’re already paying $200/month on 

medication and you’re on a fixed income. (Staff Member)  

 

Money's tight for, you know, a lot of people, especially the elderly, especially the 

chronically ill that are on disability with very limited incomes. So every dollar out 

is a dollar that can't be spent on everything else - nutritious food, better housing, 

that kind of thing. (Staff Member) 
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I believe that [from here on out] it’s going to be a higher income group... money 

talks and if we go back to a higher income group, [already] having potentially 

more education and potentially needing actually less education in order to get on 

the right path, that means the people that have financial stress are the ones that 

we’re going to see in the emergency department who are going to have worse 

outcomes. (Staff Member) 

 
These staff members also felt that this program ought to be funded as part of the health 

region – either at arms-length as per the former arrangements or fully integrated as part of 

the health region. Due to its role in preventing further poor health outcomes and in 

improving health and quality of life for patients, they believed that the health region 

should subsidize the program.  

 
I actually believe that the health region needs to have more of a hand in this 

program: (1) for affordability; (2) for accessibility; (3) to ensure the staff... is 

adequately trained, just with respect to the things that go on there. And then 

choosing what path we would take in an emergency situation. The health region 

support would actually be really good for the client population as well as for staff 

development.... I think that education and continued education is important and 

we should always be employing a best practice model. (Staff Member) 

 

Our healthcare dollars are often spent on the sickest of the sick instead of 

preventing them from becoming the sickest of the sick. So this program, as a 
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whole, allows us to keep people out of the emergency department, to keep people 

out of hospital, or to provide earlier intervention at the appropriate level in order 

to save our healthcare dollars. This is money well spent. (Staff Member).  

 

The university should really be lobbying for funding the program – either the 

government or the health region. There’s a lot of research already... that states that 

exercise is really the foundation for cardiac rehab, for chronic disease, for health 

maintenance. So why isn’t it funded? (Staff Member)  

  

In contrast, some other staff members felt that while this program in an optimal 

situation would be fully funded, there were some factors – such as lack of evaluation, 

little information in terms of return-on-investment, and few accountability measures 

integrated into the program from a regional health authority point of view – which should 

have been addressed.  

 
We were running a significant red number deficit pretty much every year and the 

faculty of Kinesiology was floating the costs to cover that aspect.... I also think 

that in order to receive some sort of funding, whether it’s an operational grant or 

whatever it would end up being, that the health region or Sask Health or whoever 

is going to be the funding provider would have to have some sort of reference 

back to the benefits obtained. That was one of the things that was missing before. 

(Staff Member) 

 

4.5 Discussion 
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 By exploring client and staff perceptions of experience in the DPSC Cardiac 

Rehabilitation Program, many important aspects of value were identified. Specifically, 

these unique perspectives shed light on how clients felt they benefited from having 

attended such a program and how they feel the provision of such programming benefits 

the broader community and health system. In a broader sense, this exploration elucidated 

client perceptions of decision-making processes; client and staff perceptions of value for 

money in this prevention program; and ways in which client respondents felt the 

healthcare system should be involved in providing prevention-oriented services. 

 Through the exploration of internal program benefits, high levels of agreement 

were found among clients and staff in terms of how physical health, mental health, 

wellbeing, social functioning and quality of life are affected by such a program. To this 

extent, this qualitative research supports the findings of the quantitative analysis. 

However, through the use of qualitative methods it is also possible to speculate the 

program’s underlying mechanism. These physical, mental, and social benefits described 

by clients and staff are highly related to the theory of self-efficacy “that relates people's 

beliefs about their capabilities to their performance of tasks and life achievement” 

(Calhoun 2002). In the present study, clients described having more confidence in their 

abilities and having built trust in themselves and their bodies. As self-trust and self-

awareness increased, clients observed notable increases in various aspects of their 

physical health.  

Self-efficacy theory has been described in many psychological studies of cardiac 

rehabilitation and has often been attributed to the group-based setting in most of those 

programs. For example, self-efficacy in cardiac rehabilitation is hypothesized to occur 
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due to the participation in similar physical activity as others with similar or more severe 

diseases (Clark et al. 2005). This contributes to positive behavioural change and 

adherence (Clark et al. 2005). Furthermore, the sense of security created by medical 

supervision of cardiac rehabilitation contributes to self-efficacy by reducing 

psychological barriers to improving health (Clark et al. 2005).   

 Understanding this mechanism is very important in promoting the potential 

improvements in health to patients. Cardiac rehabilitation is generally underutilized, even 

in jurisdictions where such programs are available and accessible (Clark et al. 2013) and 

some studies have found that low self-efficacy, typically through negative illness 

perceptions, or when persons assess their health to be poor and/or not capable of being 

improved, is a strong predictor of both attendance and success in cardiac rehabilitation 

(Blair et al. 2014; Conway et al. 2014). Other studies have found that patients who do not 

believe their condition could be improved through personal change and/or lifestyle were 

less likely to attend cardiac rehabilitation (Blair et al. 2014) and were slower to return to 

work and other duties (Petrie et al. 1996). Thus, in utilizing this information to its full 

advantage, it may be possible to better promote attendance or enrollment in the program.  

In addition to clarifying a potential mechanism of the program, perceived external 

aspects of value were identified through client and staff interviews. For example, 

throughout the interviews, both groups felt the provision of cardiac rehabilitation in the 

Regina Qu’Appelle Health Region effectively reduced reliance on the “downstream” 

healthcare system. This was hypothesized to occur through various channels, including 

reduced emergency department utilization, fewer cardiac events, and reduced reliance on 

pharmaceuticals. For these reasons, the program was generally viewed to have good 
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value for money and many felt the publicly-funded health system ought to reconsider 

program subsidization in order to allow more clients to attend. Indeed, despite its 

perceived value from most staff and clients, threats to both the accessibility of cardiac 

rehabilitation through increased fees and the sustainability of the program over time were 

viewed by most to be a major problem that would manifest over time. While these 

perspectives cannot necessarily act as the sole evidence base from which to make policy 

decisions, they do identify areas of interest for further exploration in order to inform such 

decisions in the future.  

 

4.6 Limitations 

Despite the importance of these results, two limitations should be noted. First, as 

only 10 client interviews were conducted, this analysis cannot be perceived to represent 

the views of all clients. This is a very small subset of the 250+ clients who enroll in the 

program every year. Instead, this analysis should be viewed as exploratory and provides 

interesting insights into some (but not all) perceptions held in the program.   

 Secondly, it is possible that the persons who volunteered to participate were 

motivated on the basis of their strong support for the program and/or their dismay of the 

recent changes in the program. This may explain the high level of agreement among 

clients in terms of the benefits of attendance as well as why almost all interviews 

involved a discussion of the recent changes occurring in the DPSC. It is also possible that 

a high level of agreement was partly due to the inadvertent snowball recruitment if 

interview participants encouraged their like-minded peers to volunteer for the research. 
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While this cannot be confirmed or denied at this point, it is recommended that the results 

of this quantitative analysis be interpreted with caution.  

 

4.7 Concluding Remarks 

The qualitative interviews of clients and staff members demonstrated significant 

internal support for the DPSC Cardiac Rehabilitation Program. Based on this analysis of 

interviews, there are many perceived benefits both internal and external to the program. 

The program is viewed to be quite successful in terms of physical and mental health 

outcomes and in social aspects of older age. While participants felt the program benefited 

the wider system through reductions in hospitalizations, cardiac events, and physician 

visits, supplementing this information with the data analyses of economic impacts (as 

conducted in the following chapter) can collectively build a better policy case for 

investing in such an upstream oriented program.  
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CHAPTER 5. Cost-Effectiveness of the Upstream Intervention 
 

 

 While policymakers seek to invest in healthcare programs that are both effective 

and provide a positive client experience, their decisions are often greatly influenced by 

budgetary considerations. The final component of this research was an analysis of cost-

effectiveness, which examined health outcomes of the intervention relative to its financial 

resource use.  

As described in Chapter 2, a specialized form of cost-effectiveness analysis – 

QALY or cost-utility analysis – was carried out for the DPSC Cardiac Rehabilitation 

Program. Through this type of analysis, it was possible to compare measured changes in 

utility (a proxy measure for quality of life) to administrative cost data from the program. 

Using program-level data and findings from the literature, it was possible to estimate 

incremental cost-effectiveness ratios (ICERs) for the intervention. These ICERs could 

then be compared to established studies of cardiac rehabilitation as well as established 

cost-effectiveness thresholds, such as those suggested by the National Institute for 

Clinical Excellence (NICE).  

As previously described, it was necessary to use a model-based approach to 

estimate various parameters for the cost-effectiveness of the intervention. This approach 

was judged to likely improve the accuracy of the estimates as it allowed for varying of 

time horizons over which improvements in health were likely to occur (a finding 

established in other cardiac rehabilitation studies). It also allowed for integration of 

potential life expectancy effects of the intervention, which could not be measured through 

the available DPSC data.  
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This chapter begins by briefly discussing how each of the model parameters were 

estimated using data from the DPSC, or on the basis of literature findings. This is 

followed by a presentation of results from the base case (high likelihood) scenario as well 

as results of sensitivity analyses. The chapter concludes with a discussion of potential 

applications of these findings as well as a number of limitations.   

 

5.1 Model Parameters 

5.1.1 Preferences-Based Utility Scores 

 To estimate utility scores for DPSC clients at the start (T1) and end (T2) of the 

Cardiac Rehabilitation Program, available SF-36 health questionnaires were scored using 

the SF-6D multi-attribute classification system. This was done by inputting raw scores 

into the SF-6D Microsoft Excel algorithm and allowing the program to calculate utility 

for each client. These scores were then exported for quantitative analysis to determine 

clients’ mean changes in utility.   

 As seen in Table 8, within the subset of available questionnaires, client utility 

scores were observed to increase on average between T1 and T2. At T1, the mean utility 

score was 0.66 (ranging from 0.48 to 0.86) while at T2, the mean utility score was 0.69 

(ranging from 0.46 to 0.87). The overall average increase in utility experienced by clients 

was observed to be 0.03, which was included as an assumption in the cost-effectiveness 

model. While seemingly small, the magnitude of this increase is comparable to some 

other economic evaluation studies of cardiac rehabilitation (Oldridge et al. 2008). 
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Table 8: Mean baseline (T1) and Time Period 2 (T2) utility scores for DPSC Cardiac 
Rehabilitation Patients 

 Mean Max Min St. Dev 
T1 0.66 0.86 0.48 0.08 
T2 0.69 0.87 0.46 0.10 
(T2-T1) 0.03 0.36 -0.19 0.09 
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5.1.2 Operational Costs of the Cardiac Rehabilitation Program 

 Administrative data provided by the Faculty of Kinesiology and Health Studies 

(KHS) was used to estimate an average cost per client for the cardiac rehabilitation 

program. Total program costs were provided on a yearly basis,12 and a four-year average 

was calculated to account for slight fluctuations between years. All costs were converted 

to 2014 dollars using the Consumer Price Index (CPI) as described in Chapter 2.  

The resulting estimated cost per client was approximately $27513, though this is 

likely an underestimate of the real cost. Facility infrastructure costs such as space, power, 

heating, lights, and facility maintenance were not available for analysis, nor were client 

opportunity costs of attendance such as foregone wages. For these reasons, costs were 

rounded up to $300 per participant for calculation of the ICER. As there was some 

uncertainty and various assumptions made in estimating program cost and other 

parameters, sensitivity analyses were carried out by varying these parameters and 

observing the effect.  

 

5.1.3 Extrapolation of Literature Findings and Model Assumptions 

 In utilizing the model-based approach described above, the literature was 

consulted in order to estimate various parameters, including likely effects of cardiac 

rehabilitation on quality of life and life expectancy as well as time horizons over which 

health benefits may accrue for participants.  

                                                        
12 As many costs of the Dr. Paul Schwann Centre are shared between the various health programs offered there, administrative staff 
provided a best-guess prorated estimate of costs where it was not possible to easily specify costs specific to the Cardiac Rehabilitation 
Program.  
13 This cost may appear low to some. It is important to note that, based on administrative data provided, only about 10% of total DPSC 
clientele attend in the 36-session initial entry cardiac rehabilitee program. A much greater proportion of DPSC clients are in the 
maintenance program 
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A recent systematic review conducted on the effects of cardiac rehabilitation over 

other courses of treatment examined studies which specifically compared facility-based 

cardiac rehabilitation to no cardiac rehabilitation (Wong et al. 2012); as this comparison 

is similar to what was done in the present research, the studies from this systematic 

review were drawn upon for estimation of these unknown parameters. While the nine 

studies reviewed were heterogeneous in terms of outcome variables (quality-adjusted life 

years, disability-adjusted life years, years of life saved (YLS), cost-benefit ratio), 

currencies, and perspectives taken (societal, patient/payer, government), a selection of the 

studies could be used to estimate the unknown parameters for the present analysis.  

Two of the nine studies examined effects on life expectancy related to cardiac 

rehabilitation. The first focused on persons who had acute myocardial infarctions prior to 

cardiac rehabilitation (Ades, Pashkow and Nestor 1997), while the second focused on 

patients with chronic heart failure (Georgiou et al. 2001). Both studies used mortality 

data over multiple years from large-scale, comprehensive databases to determine the 

years of life saved (YLS) per patient. From their respective analyses, the first study 

estimated a discount YLS of 0.202 years while the second estimated 1.82 years saved. As 

the DPSC Cardiac Rehabilitation Program includes patients with both these diagnoses, 

these two findings were averaged and an estimated life expectancy effect of 1 year was 

integrated into the model.  

 Also drawn from the literature were time horizons over which cardiac 

rehabilitation program enrollees could reasonably experience increased health status. 

Two studies demonstrated significant increases in utility or quality of life over a 12- or 

14- month follow-up period (Oldridge et al. 2008; Marchionni et al. 2003). However 
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another study identified statistically significant differences in some domains of the SF-36 

up to 2 years after cardiac rehabilitation (Georgiou et al. 2001). Taking a conservative 

approach, the present analysis assumed that improved utility or quality of life would 

occur over a period of one year.  

 

5.2 Incremental Cost-Effectiveness Ratios (ICERs)  

5.2.1 Base Case Scenario 

Using the model parameters described above, a base case (high likelihood) 

scenario was used in order to estimate cost-effectiveness of the intervention. The 

resulting ICER was based on the following assumptions:  

(1) Clients experience an average increase in utility of 0.03 (as measured in the 

DPSC); 

(2) Clients experience this increase in utility for a period of 12 months; 

(3) In addition to increased utility, clients gain one immediate additional year of 

life expectancy at the average pre-intervention utility level (0.6621);  

(4) Average cost of the program is $300 per client;  

(5) Discount rate of 5%.  

 

Based on these assumptions, QALYs and ICERs were calculated using Equation 2.1 and 

2.2 (see Appendix 5– Sample QALY Calculation). The resulting gain in QALYs was 

calculated to be 0.6921 and based on this, the estimated ICER rounded to the nearest 

dollar was $433/QALY.  
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5.2.2 Interpretation 

ICERs are difficult to interpret due to their somewhat arbitrary nature. Instead, it 

is more helpful to compare ICERs to what has been deemed as the societal willingness to 

pay for a QALY. Many jurisdictions have made explicit a threshold value of willingness-

to-pay for health interventions and in others, thresholds have been proposed by 

economists and other researchers. For example, the UK’s National Institute for Health 

and Clinical Effectiveness (NICE) states that a threshold of £20,000-30,000 per QALY 

explicit acts as one guiding factor taken into account for decision-making for the 

adoption of health technologies. In contrast, WHO recommends a threshold of three times 

per capita income for adoption of health interventions in developing countries (WHO 

2015).  

Generally speaking, the most commonly cited threshold in the literature is 

$50,000/QALY, and acceptability has often recommended for interventions citing an 

ICER up to $100,000/QALY (Weinstein 2008). However, in Canada, no concrete 

threshold has been proposed by CADTH and other national bodies, though some scholars 

have proposed a range between $20,000-100,000 per QALY in Canada (Laupacis et al. 

1992).  

The ICER of $433/QALY estimated in this analysis is well below all societal 

willingness-to-pay thresholds. This indicates the intervention appears to be very cost-

effective, a finding that would signal to policy-makers that this intervention falls below 

established measures of societal willingness-to-pay.  
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5.2.3 Sensitivity analyses varying costs, discount rates, and time horizons  

As many model parameters were included as assumptions and were not measured 

in the present study, sensitivity analyses were carried out to assess how varying these 

assumptions would change the ICER estimate.  

First, a sensitivity analysis was conducted on costs, discount rates, and time 

horizons over which health benefits occurred. This resulted in a range of ICER estimates 

above and below the base case estimate (Table 9). Assuming a cost of $300 per 

participant and a discount rate of 5%, the estimated ICER ranged from $369/QALY to 

$448/QALY. Conversely, assuming a higher cost of $500 per participant, the resulting 

ICERs ranged from $616/QALY to $746/QALY, depending on the discount rate applied. 

Importantly, by varying the time horizon, costs, and discount rates, each of the resulting 

ICERs in this sensitivity analysis were well-below threshold values for societal 

willingness to pay (Figure 13). 
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Table 9: QALY Gains and resulting ICERs if improved health for time period T plus one year added life expectancy at 
baseline utility level.  

 Gains in QALY  Assumption: Cost of $275 per 
participant 

Assumption: Cost of $300 per 
participant 

Assumption: Cost of $500 per 
participant 

Time 
Period T 

QALY 
gain 

(0% d.r.) 

QALY 
gain 

(3% d.r.) 

QALY 
gain  

(5% d.r.) 

ICER 
(0% d.r.) 

ICER 
(3% d.r.) 

ICER 
(5% d.r.) 

ICER 
(0% d.r.) 

ICER 
(3% d.r.) 

ICER 
(5% d.r.) 

ICER 
(0% d.r.) 

ICER 
(3% d.r.) 

ICER 
(5% d.r.) 

3 months 0.6696 0.6696 0.6696 $410.69 $410.69 $410.69 $448.03 $448.03 $448.03 $746.71 $746.71 $746.71 
6 months 0.6771 0.6771 0.6771 $406.14 $406.14 $406.14 $443.07 $443.07 $443.07 $738.44 $738.44 $738.44 
9 months 0.6846 0.6846 0.6846 $401.69 $401.69 $401.69 $438.21 $438.21 $438.21 $730.35 $730.35 $730.35 
12 months 0.6921 0.6921 0.6921 $397.34 $397.34 $397.34 $433.46 $433.46 $433.46 $722.44 $722.44 $722.44 
2 years 0.7221 0.7212 0.7207 $380.83 $381.31 $381.57 $415.45 $415.97 $416.26 $692.42 $693.29 $693.77 
5 years 0.8121 0.8036 0.7985 $338.63 $342.21 $344.40 $369.41 $373.32 $375.70 $615.69 $622.20 $626.17 
Assumptions: (1) Mean utility increase of 0.03 for time duration T as a result of the program. (2) Additional year of life expectancy valued at 0.6621.  
d.r. = discount rate.  
 



   103 

Figure 13: Incremental Cost-Effectiveness Ratios (ICERs) for health benefits accrued over various 
time horizons, assuming 1 year additional life expectancy, 5% discount rate.  
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5.2.4 Sensitivity Analysis Varying Gains in Life Expectancy 
 

An additional sensitivity analysis was carried out to vary the assumption of life 

expectancy gains. Provided in Table 10 are the resulting ICERs if no gains in life 

expectancy were to occur. This table demonstrates that, if it is assumed that clients 

experience no gains in life expectancy, the resulting QALY gains are significantly lower 

than in the above analyses. This inevitably results in significantly larger ICERs than in 

the base case and in the above sensitivity analysis. For example, if a $300 cost per 

participant is assumed, the resulting ICERs range from about $2,000/QALY to 

$36,667/QALY (Table 11).  

Based on these results, it is possible that the upstream intervention could be above 

some willingness-to-pay thresholds, however this is only in the case of extreme 

assumptions, e.g., utility gain only during program duration, no effects on life 

expectancy, and $500/participant costs.  
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Table 10: Estimated QALY gain and ICER for varying durations of improved health, no increased life expectancy. 

 
 Gains in QALY  Assumption: Cost of $275 per 

participant 
Assumption: Cost of $300 per 
participant 

Assumption: Cost of $500 per 
participant 

Time 
Period T 

QALY 
gain 

(0% d.r.) 

QALY 
gain 

(3% d.r.) 

QALY 
gain  

(5% d.r.) 

ICER 
(0% d.r.) 

ICER 
(3% d.r.) 

ICER 
(5% d.r.) 

ICER 
(0% d.r.) 

ICER 
(3% d.r.) 

ICER 
(5% d.r.) 

ICER 
(0% d.r.) 

ICER 
(3% d.r.) 

ICER 
(5% d.r.) 

3 months 0.0075 0.0075 0.0075 $36,666.67 $36,666.67 $36,666.67 $40,000.00 $40,000.00 $40,000.00 $66,666.67 $66,666.67 $66,666.67 

6 months 0.0150 0.0150 0.0150 $18,333.33 $18,333.33 $18,333.33 $20,000.00 $20,000.00 $20,000.00 $33,333.33 $33,333.33 $33,333.33 

9 months 0.0225 0.0225 0.0225 $12,222.22 $12,222.22 $12,222.22 $13,333.33 $13,333.33 $13,333.33 $22,222.22 $22,222.22 $22,222.22 

12 months 0.0300 0.0300 0.0300 $9,166.67 $9,166.67 $9,166.67 $10,000.00 $10,000.00 $10,000.00 $16,666.67 $16,666.67 $16,666.67 

2 years 0.0600 0.0591 0.0586 $4,583.33 $4,651.07 $4,695.12 $5,000.00 $5,073.89 $5,121.95 $8,333.33 $8,456.49 $8,536.59 

5 years 0.1500 0.1415 0.1364 $1,833.33 $1,943.29 $2,016.45 $2,000.00 $2,119.95 $2,199.76 $3,333.33 $3,533.25 $3,666.27 

Assumption: mean increase in utility of 0.03. 
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5.3 Discussion  

Through a model-based analysis, this chapter has demonstrated that the DPSC 

Cardiac Rehabilitation Program is likely to be a cost-effective intervention for the Regina 

Qu’Appelle Regional Health Authority. While it is not possible to compare this 

intervention’s cost-effectiveness to other interventions in the RHA, almost all estimated 

cost-effectiveness ratios presented in this analysis were below established thresholds of 

societal willingness-to-pay.  

Using a selection of SF-36 health questionnaires as scored by the SF-6D multi-

attribute classification system, it was determined that the average increase in utility 

experienced by participants of the Cardiac Rehabilitation Program was 0.03. As utility is 

scored on a scale from 0 to 1, an increase in 0.03 seems very small. However, similar 

studies have found comparable increases; for example, Oldridge et al. (2008) found an 

average increase in utility of 0.011 to 0.040 (using two methods of utility measurement) 

among cardiac rehabilitation patients over a 12-month period, as compared to usual care 

patients (Oldridge et al. 2008).  

By analyzing administrative budgetary data from the administrators of the 

program, an estimated cost of $300 per client was deemed appropriate. Unfortunately, it 

is difficult to assess the comparability of costs among other studies of cardiac 

rehabilitation, due to differences in approaches to cost calculation. Many studies are able 

to track costs such as healthcare utilization (physician or hospital visits, medications, etc.) 

through the use of hospital records or other data sources (Oldridge et al. 2008; Dendale et 

al. 2008; Marchionni et al. 2003; Hall et al. 2002) and many do not report a detailed 

breakdown of costs. However, where costs of the rehabilitation program are reported, 
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they are comparable to what has been reported in this study. For example, Hall et al 

(2002) estimated a per-client cost of $301.91 (1999 Australian Dollars).  

Using these findings and other parameters, it was possible to estimate a base case 

(highest likelihood) scenario and the resulting ICER. In this base case scenario, it was 

assumed that clients experience increases in utility (quality of life) over a period of 12 

months as well as one year of additional life expectancy. Using an estimated program 

cost of $300 per participant, the resulting incremental cost-effectiveness ratio (ICER) was 

$433/QALY. This was well below the most commonly-cited willingness-to-pay threshold 

of $50,000/QALY and therefore viewed to be cost-effective.  

Various sensitivity analyses were carried out to assess how changing model 

parameters would affect the ICER. When the model was adjusted such that health was 

assumed to improve only over the three-month period of the program (and then would 

drop to pre-program levels), the resulting ICER of $40,000/QALY was still cost-effective 

relative to the most commonly-cited cost-effectiveness threshold of $50,000/QALY. 

Only when extreme assumptions were used (i.e., a program cost of $500 per participant 

was inputted and utility was assumed to improve only over the three-month program 

duration (with no effect on life expectancy)), was the resulting ICER of $66,667 above 

this threshold. However, this ICER is still not far above the $50,000/QALY threshold and 

may still be worth consideration by policymakers.   

As the results presented here rely on a number of assumptions, it is worthwhile to 

compare these results to those reported in other economic evaluations of cardiac 

rehabilitation. For example, a study by Oldridge et al. (2008) examining community and 

patient preferences for health gains in cardiac rehabilitation reported ICERs between 
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$16,580 and $60,370/QALY (in 2006 U.S. dollars). Similarly, a randomized controlled 

study (Yu et al. 2004) reported a net savings of $650/QALY (in U.S. Dollars) in cardiac 

rehabilitation patients over conventional therapy without exercise.  

However, while these studies report somewhat comparable results to the ICERs 

estimated in the present analysis, broader conclusions about the cost-effectiveness of the 

intervention are also worth consideration. Based on a review of nine economic 

evaluations of cardiac rehabilitation, a 2012 systematic review found that while some 

cardiac rehabilitation programs appear to be more cost-effective than others, there is 

“sufficient evidence for policy development concerning cardiac rehabilitation” (Wong et 

al. 2012, 5). Moreover, as cardiac rehabilitation is typically delivered at a low cost, some 

have argued these costs are worth paying despite seemingly low increases in overall 

utility (Oldridge et al. 2008). Thus, despite some data limitations in the present analysis, 

there appears to be strong support in the literature for the adoption of these interventions 

into health systems.  

 

5.4 Limitations and Recommendations for Future Research 

As this analysis relied heavily on assumptions and literature findings in order to 

use a model-based approach to economic evaluation, many limitations should be noted. 

Following these limitations, a number of recommendations are put forth for similar 

research studies in the future.  

First, it is important to recognize that the cost-effectiveness analysis presented 

here was of a very basic nature and cannot compare to more advanced economic models. 

Many studies use epidemiological, healthcare utilization, administrative data and data-
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sources and can utilize this information in Markov modeling and other advanced 

statistical techniques. These approaches improve validity of cost-effectiveness estimates 

and can also provide greater clarity in terms of how research findings may be applied. As 

this analysis embodied a straightforward and crude attempt at this type of analysis using 

existing program data, consideration of more advanced techniques is recommended for 

future research.  

Second, while these analyses suggest the program is likely to be cost-effective, 

because this is a ratio, part of the reason for the low ratios are due to low numerators. The 

cost of delivering the intervention was estimated at a mere $300. This is extremely low as 

compared to most downstream interventions and may have been underestimated due to 

the inability to add opportunity costs and other factors into the analysis. This limitation is 

partly addressed by varying the cost estimates in the sensitivity analysis. 

Third, it must be recognized that this analysis has relied on various assumptions in 

terms of model parameters. For example, the estimation of utility was also based on only 

a small subset of clients for which raw questionnaires were available and it is possible 

that these do not accurately represent the greater client cohort. Similar to the analysis in 

Chapter 3, there was no true counterfactual observed for utility scores. Instead, a 

comparison was made between the clients’ utility scores at the beginning of the program 

and the utility scores at the end of the program for the same clients. A final limitation 

relates to the possibility that parameters drawn from the literature – such as gains in life 

expectancy and time horizons of improved quality of life – simply do not hold true in this 

cardiac rehabilitation program.  
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Based on these limitations, many additional data sources would improve this type 

of analysis and would ultimately produce more accurate estimates. For example, the 

inclusion of health care utilization data obtained through medical records would help to 

clarify whether there are, in fact, diverted hospitalizations among program enrollees and 

thereby even greater cost-savings for the system. A five-year Swedish study by Levin, 

Perk and Hedback (1991) found that, while patients undergoing cardiac rehabilitation did 

incur some costs associated with attendance, the increase in costs was more than offset by 

net savings accrued through reduced time away from work and reduced re-admission 

rates for cardiac events. The authors concluded that integration of such cardiac 

programming was financially advantageous for the Swedish health system. A similar 

study in Belgium found reduced hospitalization for angina and coronary revascularization 

among cardiac rehabilitation patients, resulting in an overall net savings for the 

healthcare system (Dendale et al. 2008). As hospitalization numbers are kept within the 

DPSC Cardiac Rehabilitation Program’s databases, and as the centre is provided a list of 

referrals to the program, it would be possible in future studies to track enrollees’ and non-

enrollees’ healthcare utilization over time.  

Another recommended addition to future analyses would be the use of 

longitudinal data so that health status after program completion could be monitored. In 

the current study, it was not possible to assess how utility scores are affected in the 

months and years after finishing the program. Instead, by being able to track these health 

outcomes, it can be better understood exactly how health changes over time as a result of 

the program and one would not need to rely on assumptions. In addition, it may be 
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possible to determine potential life expectancy effects of the intervention through the use 

of longitudinal research designs.  

 

 

5.7 Concluding Remarks 

Due to the use of a model-base approach, the analysis presented in this chapter is 

highly hypothetical and rooted in assumptions necessarily drawn from other studies of 

cardiac rehabilitation. It is also acknowledged that re-analysis of program data following 

a period of more rigorous data collection and management would help to ascertain more 

accurate estimates regarding the cost-effectiveness of the program. Despite this, 

important conclusions can be drawn from what has been presented here.  

It appears very likely that the DPSC Cardiac Rehabilitation Program is cost-

effective relative to established thresholds. However it may be even cost-saving for the 

healthcare system if reduced healthcare utilization is determined to occur among 

enrollees. If we consider the high rates of CABG and other cardiac interventions in the 

Regina Qu’Appelle Health Region documented in Chapter 1, and the expensive nature of 

these interventions, if DPSC Cardiac Rehabilitation could avert a few of these procedures 

annually this could reduce downstream spending in the area of cardiovascular care.  

For instance, in 2008, CIHI released a report regarding the average hospitalization 

costs associated with various common procedures (CIHI 2008). For a typical case, the 

average cost of a cardiac valve replacement was found to be $23,341. Similarly, average 

costs of CABG ranged from $15,173-$31,443 and average cost of a myocardial infarction 

without cardiac catheter was $6,910. If reduced risk ratios of recurrent cardiac events 
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found in the literature (Clark et al. 2005) hold true for the DPSC, this upstream program 

is likely to avert healthcare spending overall.  

Hence, if it can be determined through hospitalization records and other data 

sources what the average reduction in hospitalization and/or healthcare utilization is for 

DPSC clients as compared to those who do not attend, a system-wide analysis could be 

conducted on overall cost savings. However, evaluation of system-wide effects must be 

done carefully as to ensure that “double-counting” of benefits does not occur (Hurley 

2010). For example, as improved health and quality of life could lead to reduced 

healthcare utilization, these outcomes are inextricably linked and should not be counted 

twice.  

To date, these types of economic evaluations have been conducted to a limited 

extent in Saskatchewan, and while they confer important information in terms of 

budgetary consideration, their expanded use should be considered with great caution. It 

must be recognized that economic evaluations provide information on only one area of 

importance to policymakers while other important dimensions such as health equity, 

accessibility, and distribution of health services are not taken into account. For this 

reason, results of economic evaluation should be considered only one input in the 

decision-making process and should be reviewed in conjunction with other important 

population health and system priorities in decision-making (Chisholm and Evans 2007).  

 

  



   113 

CHAPTER 6. Conclusions  
 

Without a doubt, upstream health interventions face many challenges in terms of 

how their value as part of the broader health system is assessed and understood. These 

include, but are not limited to, conceptual challenges of economic justification in policy 

spheres; measurement challenges in terms of evaluation and comparison to downstream 

health services; and structural challenges as part of a downstream-oriented healthcare 

system.  

This thesis examined how evidence in prevention or upstream-oriented programs 

could be used to inform the re-allocation of healthcare dollars from downstream areas to 

the upstream. Through the exploration of one upstream health intervention – the Dr. Paul 

Schwann Centre’s Cardiac Rehabilitation Program – this thesis has demonstrated one 

multi-dimensional approach to assessing value in ways capable of addressing these 

traditional challenges. This approach comprised a multi-pronged research design 

examining three policy-relevant dimensions: effectiveness, cost-effectiveness, and client 

experience.  

First, through a secondary analysis of existing health questionnaires and review of 

the clinical and evaluative literature, it was possible to make an overall assessment of the 

cardiac rehabilitation program’s effectiveness. By comparing questionnaire scores at their 

first and final visits, it was determined that DPSC cardiac rehabilitation clients on 

average experience net increases in health-related quality of life. These increases were 

found within both physical and mental health domains and suggested that established 

literature findings of cardiac rehabilitation effectiveness appear to hold true in this 

program. In addition, the identification of associations of higher and lower scores with 
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various health and demographic factors provided additional evidence with which program 

administrators could consider adding additional program supports to improve overall 

effectiveness.  

This first component was important for many reasons. Most notably, it provided 

insights into program findings in relation to the established literature base and the clinical 

support for the routine use of cardiac rehabilitation for secondary and tertiary prevention. 

In addition, the quantitative analysis presented here can act as an initial or current-state 

assessment and can be used comparatively for future quantitative analyses. Finally, the 

use of quantitative analysis allowed for statistical analysis (albeit, largely descriptive in 

the present study) of outcome-related data. As this is routinely used in policy research, 

these findings are relatively easy for policymakers to interpret and utilize.   

 The second research component was a thematic analysis of qualitative interviews 

with clients and staff of the program, which demonstrated the important insights that 

these two groups have in terms of internal and external program effects. Interview 

participants in both groups agreed that the program improved aspects of physical and 

mental health, including improved disease management, reduced cardiac risk, and the 

formation of strong social networks. In addition, both groups emphasized the importance 

of the upstream program in terms of reducing reliance on downstream areas of the 

publicly funded system and expressed concern of the future accessibility of the program.  

 By exploring these viewpoints and the broader themes that emerged, it became 

clear that clients and staff felt the program had good value for money and was a 

worthwhile intervention for clients to attend. Clients could not only identify the program 

benefits determined through quantitative analysis, but could also provide specific 
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examples of ways in which their health and quality of life had improved. For example, 

some clients felt their improved physical and mental health would help them live 

independently for a longer period of time. By privileging the viewpoints of both clients 

and staff at a time of programmatic change, it became clear that members of both these 

groups desire greater involvement in decision-making processes and are eager to provide 

input if given the opportunity. As many policy decisions rely on statistical and other 

quantitative analyses, this component demonstrated the benefits of additional qualitative 

research methods.  

 The third and final component was a quantitative, model-based analysis of the 

intervention’s cost-effectiveness, a dimension of great policy relevance with respect to 

budgetary considerations. Through the use of cost-utility analysis, it was possible to 

estimate the average gain in quality and length of life (QALYs) experienced by program 

clients. Raw health questionnaires were first scored to establish changes in utility or 

quality of life. This was followed by inputting of various model parameters and 

assumptions, based on published economic evaluations of cardiac rehabilitation. This 

allowed for the calculation of cost-effectiveness ratios and comparisons to established 

societal willingness-to-pay thresholds.  

While the speculative nature of this component’s analysis limited its validity and 

reliability, almost all assumptions and the resulting cost-effectiveness ratios were (a) 

below the established cost-effectiveness thresholds; and (b) comparable to other 

economic evaluations of cardiac rehabilitation. This component of the research therefore 

demonstrated the ability to overcome the challenges of measuring “intangible benefits” 
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(such as utility and quality of life) and the economic justification of preventative 

programs – at least to some extent.  

Collectively, these three components point to a number of important conclusions 

about the DPSC Cardiac Rehabilitation Program. While it was not possible to assess 

program effectiveness through the use of randomized, controlled research designs, this 

thesis demonstrated that preliminary quantitative findings from existing program data 

support established studies on cardiac rehabilitation effectiveness. Thus, while further 

research would be needed to confirm this with greater certainty, the preliminary evidence 

strongly aligns with what has already been established in the broader literature base. 

Secondly, the evidence of effectiveness in the quantitative analysis was further supported 

by the analysis of qualitative interviews with clients and staff, who expressed strong 

support for the upstream program based on its internal (health and quality of life) and 

external (community and health system) effects. Finally, the program was judged to 

likely be cost-effective based on a model-based analysis and the results of a recent 

systematic review. Hence, while numerous methodological and data-related limitations 

made it difficult to draw conclusions with great certainty in this thesis, many of these 

limitations could be overcome through modifications to data collection processes and/or 

alternative research designs in the future. Therefore while policymakers may recognize 

the numerous limitations of this research, improved data collection and research designs 

in the future may build a more compelling case for this upstream program’s value.  

 While many program-specific findings of this thesis are of great importance, this 

thesis also has important implications for other upstream-oriented programs.  



   117 

First, this thesis has demonstrated the possibility of drawing policy-relevant 

information from existing data sources within upstream programs. While many upstream 

programs may have limited evaluation capability due to low staffing and other factors, 

there may nonetheless be existing information within these programs that can help clarify 

their overall value.  

Second, this thesis has demonstrated the importance of exploring multiple 

dimensions of value within the evaluation of upstream programs. By using both 

qualitative and quantitative methods to evaluate upstream programs, there is a greater 

ability to illuminate broader social and health-related outcomes in addition to quantifiable 

outcomes.  

Finally, while this thesis has demonstrated one approach to the assessment of 

value in upstream interventions, it is hoped that this thesis may initiate greater dialogue 

of how policymakers and program administrators work together to evaluate and assess 

upstream programs. By improving communication in regards to evaluation criteria, 

measurement, and other aspects of programming, there is an opportunity to reduce the 

instabilities faced by these programs and to potentially improve population health to a 

greater extent than ever before.   
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Appendix 2: Short-Form 36 (SF-36) Health Questionnaire 

INSTRUCTIONS: This survey asks your views about your health in an effort to get to 
know you better. This information will keep track of how you feel and how well you are 
able to do your usual activities. All information provided will be kept confidential.  
 
Answer every question by marking the answer as indicated. If you are unsure about how 
to answer a question, please give the best answer you can.  
 

1. In general would you say your health is:  
circle one 

 
  Excellent ....................................................... 1 
  Very Good ....................................................... 2 
  Good  ....................................................... 3 
  Fair  ....................................................... 4 
  Poor  ....................................................... 5 
 

2. Compared to one year ago, how would you rate your health in general now: 
 

circle one 
 
  Much better now than one year ago ..................... 1 
  Somewhat better now than one year ago.............. 2 
  About the same as one year ago........................... 3 
  Somewhat worse now than one year ago.............. 4 
  Much worse now than one year ago ................... 5 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3. The following items are about activities you might do during a typical day. 
Does your health now limit you in these activities? If so, how much? 
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ACTIVITIES YES, 
LIMITED 

A LOT 

YES, 
LIMITED 
A LITTLE 

NO, NOT 
LIMITED 
AT ALL 

a. Vigorous activities, such as running, 
lifting heavy objects, participating in 
strenuous sports 

1 2 3 

b. Moderate activities, such as moving a 
table, pushing a vacuum cleaner, bowling, 
or playing golf 

1 2 3 

c. Lifting or carrying groceries 1 2 3 
d. Climbing several flights of stairs 1 2 3 
e. Climbing one flight of stairs 1 2 3 
f. Bending, kneeling, or stooping 1 2 3 
g. Walking more than a mile 1 2 3 
h. Walking several blocks 1 2 3 
i. Walking one block 1 2 3 
j. Bathing or dressing yourself 1 2 3 
 

4. During the past 4 weeks have you had any of the following problems with 
your work or other regular daily activities as a result of your physical 
health? 
 

 YES NO 
a. Cut down on the amount of time you 
spent on working or other activities.  1 2 

b. Accomplished less than you would like 1 2 

c. Were limited to the kind of work or other 
activities.  1 2 

d. Had difficulties performing work or other 
activities (for example it took extra effort) 1 2 
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5. During the past 4 weeks have you had any of the following problems with 
your work or other regular daily activities as a result of any emotional 
problems (such as feeling depressed or anxious)?  

 
 YES NO 

a. Cut down on the amount of time you 
spent on working or other activities. 1 2 

b. Accomplished less than you would like 1 2 

c. Didn’t do work or other activities as 
carefully as usual  1 2 

 
 

6. During the past 4 weeks to what extent has your physical health or emotional 
problems interfered with your normal social activities with family, friends, 
neighbours, or groups?  

 
circle one 

 
  Not at all ....................................................... 1 
  Slightly ....................................................... 2 
  Moderately ....................................................... 3 
  Quite a bit ....................................................... 4 
  Extremely ....................................................... 5 
 

7. How much bodily pain have you had during the past 4 weeks?  
 

circle one 
 
  None  ....................................................... 1 
  Very mild ....................................................... 2 
  Mild  ....................................................... 3 
  Moderate ....................................................... 4 
  Severe  ....................................................... 5 
  Very Severe ....................................................... 6 
 

8. During the past 4 weeks  how much did pain interfere with your normal 
work (including both work and outside the home and housework)?  

 
circle one 

 
  Not at all ....................................................... 1 
  Slightly ....................................................... 2 
  Moderately ....................................................... 3 
  Quite a bit ....................................................... 4 
  Extremely ....................................................... 5 
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9. These questions are about how you feel and how things have been with you 

during the past 4 weeks. For each question, please give the one answer that 
comes closest to the way you have been feeling. How much of the time during 
the past 4 weeks:  
 

 ALL OF 
THE 
TIME 

MOST 
OF THE 

TIME 

A GOOD 
BIT OF 

THE 
TIME 

SOME 
OF THE 

TIME 

A 
LITTLE 
OF THE 

TIME 

NONE 
OF THE 

TIME 

a. Did you feel 
full of pep? 1 2 3 4 5 6 

b. Have you 
been a very 
nervous 
person? 

1 2 3 4 5 6 

c. Have you 
felt so down in 
the dumps that 
nothing could 
cheer you up? 

1 2 3 4 5 6 

d. Have you 
felt calm and 
peaceful?  

1 2 3 4 5 6 

e. Did you 
have a lot of 
energy? 

1 2 3 4 5 6 

f. Have you 
felt 
downhearted 
and blue?  

1 2 3 4 5 6 

g. Did you feel 
worn out? 1 2 3 4 5 6 

h. Have you 
been a happy 
person? 1 2 3 4 5 6 

i. Did you feel 
tired? 1 2 3 4 5 6 
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10. During the past 4 weeks, how much of the time has your physical health or 
emotional problems interfered with your social activities (like visiting with 
friends, relatives, etc.)? 

 
circle one 

 
  All of the time ....................................................... 1 
  Most of the time..................................................... 2 
  Some of the time.................................................... 3 
  A little of the time.................................................. 4 
  None of the time..................................................... 5 
 
 

11. How TRUE or FALSE is each of the following statements for you?  
 
 DEFINITELY 

TRUE 
MOSTLY 

TRUE 
DON’T 
KNOW 

MOSTLY 
FALSE 

DEFINITELY 
FALSE 

a. I seem to get 
sick a little easier 
than other people 

1 2 3 4 5 

b. I am as healthy 
as anybody I 
know 

1 2 3 4 5 

c. I expect my 
health to get 
worse 

1 2 3 4 5 

d. My health is 
excellent 1 2 3 4 5 
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Appendix 3: SF-36 Scoring Algorithm 

Step 1: Scoring Questions 
Question Number Original Response Recoded Value 
1, 2, 20, 22, 34, 36 1 100 
 2 75 
 3 50 
 4 25 
 5 0 
3, 4, 5, 6, 7, 8, 9, 10, 11,12 1 0 
 2 50 
 3 100 
13, 14, 15, 16, 17, 18, 19 1 0 
 2 100 
21, 23, 26, 27, 30 1 100 
 2 80 
 3 60 
 4 40 
 5 20 
 6 0 
24, 25, 28, 29, 31 1 0 
 2 20 
 3 40 
 4 60 
 5 80 
 6 100 
32, 33, 35 1 0 
 2 25 
 3 50 
 4 75 
 5 100 
 
Step 2: Averaging Items to Form 8 Scales:  
Scale Number of Items After Recoding, Average the 

Following Items: 
Physical functioning 10 3, 4, 5, 6, 7, 8, 9, 10, 11, 12 
Role limitations due to 
physical health 

4 13, 14, 15, 16, 

Role limitations due to 
emotional problems 

3 17, 18 19 

Energy/fatigue 4 23, 27, 29, 31 
Emotional wellbeing 5 24, 25, 26, 28, 30 
Social functioning 2 20, 32 
Pain 2 21, 22 
General health 5 1, 33, 34, 35, 36 
To calculate summary scores for physical health and mental health, the following scales were averaged:  
  
Mental Health = General Health + Energy/Fatigue + Social Functioning + Role Emotional + Mental Health 
Physical Health = Physical Functioning + Role Physical + Body Pain + General Health + Energy/Fatigue 
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Appendix 4: Comprehensive Data and Variable Dictionary: DPSC Cardiac Database 

Variable Definition Measurement Time-Point  Method of Measurement 
 

Defining 
Threshold 
of Variable 

Angina When the heart receives a lower blood 
flow than usual, resulting in chest 
tightness and/or pain.  
 

Upon client intake Client self-report and/or Health Records 
provided by RQHR and/or referring 
physician 

Y/N 
 

Coronary 
Artery Bypass 
Graft (CABG) 

A surgery wherein an artery or vein is 
implanted to divert blood flow around 
a blocked artery to the heart.  
 

Intake and date of surgery
  

Client self-report and/or Health Records 
provided by RQHR and/or referring physician 

Y/N 
Number of 
bypasses 

Angioplasty A surgery where in an inflated balloon 
is implanted to help open a blocked 
artery.  

Intake and date of surgery
  

Client self-report and/or Health Records 
provided by RQHR and/or referring physician 

Y/N 

Stent An implanted tube used to help open 
and maintain a blocked artery.  

Intake and date of surgery
  

Client self-report and/or Health Records 
provided by RQHR and/or referring physician 

Y/N 
Number of 
stents, 
where 
stents were 
placed 

Arrhythmia An irregular heartbeat experienced 
when due to problems with the 
electrical conduction of the heart.  

Intake and 
date of occurrence 

Client self-report and/or Health Records 
provided by RQHR and/or referring physician 
and/or ECG taken at DPSC 

Y/N 
What 
arrhythmia 

Congestive 
Heart Failure 
(CHF) 

When the heart muscle cannot pump 
blood to the extent it should.  
 

Intake and 
date of occurrence 

Client self-report and/or Health Records 
provided by RQHR and/or referring physician 
and/or echocardiogram 

Low EF 

Left 
Ventricular 
Hypertrophy 
(LVH) 

Enlargement of the left ventricle, 
resulting in thickening of walls, 
increased workload, a loss of 
electricity, and lower pumping force.  
 

Intake (clients typically 
don’t know this; it is 
reported on consults from 
the RQHR)  

Health Records provided by RQHR and/or 
referring physician and/or echocardiogram 

Reported 
on 
echocardio
gram 
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Variable Definition Measurement Time-Point  Method of Measurement 
 

Defining 
Threshold 
of Variable 

Low ejection 
fraction (EF) 

A lower than normal percentage of 
blood pumped with each heartbeat.  

Intake (clients typically 
don’t know this; it is 
reported on consults from 
the RQHR), recorded as of 
date of echocardiogram 

Health records provided by RQHR/referring 
physician and/or echocardiogram  

< 50% EF 

Peripheral 
Vascular 
Disease (PVD) 

Occurs when blood vessels in the rest 
of the body (outside the heart and 
brain) are narrowed.. 

Intake and diagnosis date 
  

Client self-report and/or Health records 
provided by RQHR/referring physician 
 

There are 
ankle/brach
ial indexes 
that define 
PVD 

Claudication Pain attributed to reduced blood flow 
during activity. Claudication is “pain 
caused by too little blood flow during. 

Intake and diagnosis date 
  

Client self-report and/or 
Health records provided by RQHR/referring 
physician 

Y/N 

Sudden 
Cardiac Arrest 
(CA) 

A sudden loss of heart function and 
interruption in the pumping of blood 
to the rest of the body.  

Intake and date of 
occurrence  

Client self-report and/or Health records 
provided by RQHR/referring physician 

Y/N 

Dyspnea Shortness of breath, often experienced 
with chest pain.  

Intake Client self-report 
 

Y/N 

Renal Failure Inability or lessened ability of the 
kidneys to filter waste products from 
the blood.  

Intake and onset date Client self-report and/or Health records 
provided by RQHR/referring physician 
 

Y/N 

Chronic 
Obstructive 
Pulmonary 
Diseases 
(COPD) 

A group of conditions that create 
difficulties in breathing; most 
commonly due to an inflammation of 
respiratory structures.  
  

Intake and diagnosis date Client self-report and/or Health records 
provided by RQHR/referring physician 
 

Y/N 

Stroke A sudden interruption of blood flow to 
the brain, potentially causing damage 
to brain cells.  

Intake and occurrence Client self-report and/or Health records 
provided by RQHR/referring physician 
CT/MRI arteriogram  

Y/N 
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Variable Definition Measurement Time-Point  Method of Measurement 
 

Defining 
Threshold 
of Variable 

Transient 
Ischemic 
Attack (TIA) 

Similar to a stroke however usually 
shorter in duration and less likely to 
result in permanent damage.   

Intake and occurrence 
date/ frequency 

Client self-report and/or Health records 
provided by RQHR/referring physician 
CT/MRI arteriogram  

Y/N 

Aneurysm 
Also can be an 
aortic 
aneurysm 
(more 
common at the 
DPSC) 

Ballooning of a blood vessel, which 
can rupture to cause damage.  

Intake and surgery date if 
applicable 

Client self-report and/or Health records 
provided by RQHR/referring physician 
CT/MRI arteriogram  

Y/N 
Size of 
aneurysm, 
location of 
aneurysm 

Cardiomyopat
hy 

Abnormal heart tissue resulting in 
difficulties in pumping blood to the 
rest of the body.  

Intake and onset date Client self-report and/or Health records 
provided by RQHR/referring physician 
Echocardiogram ECG (Similar to CHF) 

Y/N 
Type and 
measured 
EF 

Pacemaker or 
implantable 
cardioverter 
defibrillator 
(ICD)  

A small device used to treat 
arrhythmias and control heartbeat.  

Intake and surgery date Client self-report and/or Health records 
provided by RQHR/referring physician 

Y/N 
Pacing 
ranges, 
location of 
pacing 
leads, atrial 
or ventricle 
pacing 

Cardiac Risk  Based upon risk stratification from the 
AACVPR (American Association of 
Cardio-Vascular and Pulmonary 

Intake See definition As per 
attached 
Risk 
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Variable Definition Measurement Time-Point  Method of Measurement 
 

Defining 
Threshold 
of Variable 

Rehabilitation) and/or CACR 
(Canadian Association of Cardiac 
Rehabilitation) 

Stratificatio
n  

Age Participant’s age at attendance.  Intake Self-report N/A 
Smoker Whether or not a participant currently 

or formerly was a regular smoker.  
Intake Self-report If they are 

current or 
had quit 
 

Quit Whether or not a participant has quit 
smoking.  

Intake and quit date Self-report Quit date 
Pack years 
= # cigs 
smoked per 
day/ #years 
smoked 

High Blood 
Pressure 

High level of blood force pumping 
against artery walls.  

Intake and onset date BP taken by DPSC staff or client comes to 
centre on BP medications.  

>140 -160 
systolic 
>90 – 100 
diastolic 
On BP 
medications 

Type 1 
Diabetes 

A chronic condition wherein 
insufficient or no insulin is produced 
by the pancreas, creating difficulties in 
the metabolism of glucose.  

Intake and diagnosis date Self-report Y/N 

Type 2 
Diabetes 

A chronic condition wherein the body 
loses sensitivity to insulin or under-
produces insulin, resulting in 
difficulties in the metabolism of 
glucose.  

Intake and diagnosis date Client self-report and/or Health records 
provided by RQHR/referring physician  

Y/N 
Normal BS 
for them, 
HbA1c 

Insulin Whether or not an individual must Intake date of start using Self-report Y/N 
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Variable Definition Measurement Time-Point  Method of Measurement 
 

Defining 
Threshold 
of Variable 

Dependence inject insulin to control blood-sugar.  insulin 
Family 
History 

Individuals who have a familial 
history of heart disease before the age 
of 60.   

Intake Self-report Y/N 
 

Obesity An excess of body fat leading the 
higher risk of various chronic 
conditions.  

Intake BMI Calculation by DPSC staff, reported on 
referral from RQHR or referring physician 

BMI>30 

Stress or 
Depression 

Self reported history of anxiety, 
depression, work related stress that 
results in difficulty sleeping or poor 
coping mechanisms  

Intake Self-report or reported on referral from 
RQHR or referring physician 
 

Y/N 

Osteoarthritis A chronic condition wherein cartilage 
between bones becomes slowly 
reduced and/or damaged.  

Intake Self-report Y/N, 
location of 
issues 

Rheumatoid 
Arthritis 

Inflammation in the joints of hands 
and feet causing pain, swelling, and 
bone damage. 

Intake Self-report Y/N 

Osteoporosis A chronic condition wherein bone 
depletion occurs at a faster rate than 
bone tissue creation.  

Intake Self-report Y/N, 
location of 
issues 

Cancer A chronic condition wherein cells 
grow and divide at an uncontrollable 
rate with the ability to destroy other 
body cells.  

Intake Self-report or reported on referral from 
RQHR or referring physician 
 

Y/N 
Where they 
have/had 
cancer 

Myocardial 
Infarction 
(MI) 

Also known as a heart attack, MI 
occurs when a blockage of blood flow 
to the heart occurs.  

Intake Self-report or reported on referral from 
RQHR or referring physician 
 

Y/N 
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Appendix 5: Sample QALY Calculation 

 

(2.1)        
 

Present Value of QALYs Gainedbase case = [(0.03 x 1.0 years) / (1+0.05)0]  

+ [(0.6621 x 1 year)/(1+0.05)0  

                 = 0.6921 QALYs 

 

 

(2.2)   
 

  ICERbase case  = $300/0.6921 QALYs 

    = $433/QALY  
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Appendix 6: Comparative Descriptive Statistics, Total DPSC Client Cohort and Subgroup 

 
TOTAL CLIENT COHORT 
    SUBGROUP (Clients with final and initial SF-36  scores) 

 2008 2009 2010 2011 2012 2013 Total  2008 2009 2010 2011 2012 2013 Total 

Total (n, 
%) 

286 
(15.0%) 

253 
(13.3%) 

247 
(12.9%) 

305 
(16.0%) 

305 
(16.0%) 

307 
(16.1%) 

1703 
(100%) 

Total (n, 
%) 

51 
(20.5%) 

37 
(14.9%) 

20 
(8.0%) 

42 
(16.9%) 

47 
(18.9%) 

52 
(20.9%) 

249 
(100.0%) 

Gender        Gender        

Female 75 
(26.2%) 

70 
(27.7%) 

77 
(31.2%) 

74 
(24.3%) 

81 
(26.6%) 

93 
(30.3%) 

470 
(27.8%) 

Female 11 
(21.6%) 

9 
(24.3%) 

3 
(15.0%) 

15 
(35.7%) 

13 
(72.3%) 

16 
(30.8%) 

67 
(26.9%) 

Male 208 
(72.7%) 

178 
(70.4%) 

169 
(68.4%) 

228 
(74.8%) 

224 
(73.4%) 

214 
(69.7%) 

1221 
(72.2%) 

Male 40 
(78.4%) 

28 
(75.7%) 

17 
(85.0%) 

27 
(64.3%) 

34 
(72.3%) 

36 
(69.2%) 

182 
(73.1%) 

Age at 
Attendanc
e 

       Age at Attendance       

0-49 39 
(13.6%) 

33 
(13.0%) 

30 
(12.1%) 

47 
(15.4%) 

30  
(9.8%) 

27  
(8.8%) 

206 
(12.1%) 

0-49 3  
(5.9%) 

3  
(8.1%) 

3 
(15.0%) 

2  
(4.8%) 

4  
(8.5%) 

3  
(5.8%) 

18 
(7.2%) 

50-59 79 
(27.6%) 

54 
(21.3%) 

67 
(27.1%) 

85 
(27.9%) 

83 
(27.2%) 

76 
(24.8%) 

444 
(26.1%) 

50-59 8 
(15.7%) 

6 
(16.2%) 

4 
(20.0%) 

14 
(33.3%) 

10 
(21.3%) 

14 
(26.9%) 

56 
(22.5%) 

60-69 79 
(27.6%) 

91 
(36.0%) 

85 
(34.4%) 

87 
(28.5%) 

111 
(36.4%) 

108 
(35.2%) 

561 
(32.9%) 

60-69 17 
(33.3%) 

18 
(48.6%) 

6 
(30.0%) 

7 
(16.7%) 

12 
(25.5%) 

21 
(40.4%) 

81 
(32.5%) 

70-79 56 
(19.6%) 

61 
(24.1%) 

55 
(22.3%) 

64 
(21.0%) 

60 
(19.7%) 

74 
(24.1%) 

370 
(21.7%) 

70-79 16 
(31.4%) 

9 
(24.3%) 

7 
(35.0%) 

11 
(26.2%) 

16 
(34.0%) 

12 
(23.1%) 

71 
(28.5%) 

80-89 13 
(4.5%) 

10  
(4.0%) 

8  
(3.2%) 

22  
(7.2%) 

19  
(6.2%) 

20  
(6.5%) 

92 
(5.4%) 

80-89 4  
(7.8%) 

1  
(2.7%) 

0  
(0.0%) 

8 
(19.0%) 

5 
(10.6%) 

2  
(3.8%) 

20 
(8.0%) 

90+ 20  
(7.0%) 

4  
(1.6%) 

2  
(0.8%) 

0  
(0.0%) 

2  
(0.7%) 

2  
(0.7%) 

30 
(1.8%) 

90+ 3  
(5.9%) 

0  
(0.0%) 

0  
(0.0%) 

0  
(0.0%) 

0  
(0.0%) 

0  
(0.0%) 

3  
(1.2%) 

Ever a 
Smoker 

       Ever a Smoker       

1=Yes 175 
(61.2%) 

154 
(60.9%) 

148 
(59.9%) 

207 
(67.9%) 

192 
(63.0%) 

205 
(66.8%) 

1081 
(63.5%) 

1=Yes 34 
(66.7%) 

24 
(64.9%) 

12 
(60.0%) 

27 
(64.3%) 

23 
(48.9%) 

31 
(59.6%) 

151 
(60.6%) 

Quit        Quit        

1=Yes 168 
(58.7%) 

147 
(58.1%) 

142 
(57.5%) 

195 
(63.9%) 

163 
(53.4%) 

189 
(61.6%) 

1004 
(59.0%) 

1=Yes 34 
(66.7%) 

22 
(59.5%) 

12 
(60.0%) 

27 
(64.3%) 

21 
(44.7%) 

28 
(53.8%) 

144 
(57.8%) 

High 
Blood 
Pressure 

       High Blood Pressure       

1=Yes 237 
(82.9%) 

198 
(78.3%) 

192 
(77.7%) 

245 
(80.3%) 

250 
(82.0%) 

261 
(85.0%) 

1383 
(81.2%) 

1=Yes 46 
(90.2%) 

29 
(78.4%) 

18 
(90.0%) 

37 
(88.1%) 

37 
(78.7% 

42 
(80.8%) 

209 
(83.9%) 

High        High Cholesterol or       
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TOTAL CLIENT COHORT 
    SUBGROUP (Clients with final and initial SF-36  scores) 

Cholestero
l or Lipids 

Lipids 

1=Yes 233 
(81.5%) 

198 
(78.3%) 

197 
(79.8%) 

240 
(78.7%) 

248 
(81.3%) 

248 
(80.8%) 

1364 
(80.1%) 

1=Yes 46 
(90.2%) 

28 
(75.7%) 

16 
(80.0%) 

33 
(78.6%) 

35 
(74.5%) 

42 
(80.8%) 

200 
(80.3%) 

Type 1 
Diabetes 

       Type 1 Diabetes       

1=Yes 7  
(2.4%) 

1  
(0.4%) 

2  
(0.8%) 

3  
(1.0%) 

3  
(1.0%) 

0  
(0.0%) 

16 
(0.9%) 

1=Yes 0  
(0.0%) 

0  
(0.0%) 

0  
(0.0%) 

1  
(2.4%) 

0  
(0.0%) 

0  
(0.0%) 

1  
(0.4%) 

Type 2 
Diabetes 

       Type 2 Diabetes       

1=Yes 70 
(24.5%) 

80 
(31.6%) 

50 
(20.2%) 

63 
(20.7%) 

70 
(23.0%) 

97 
(31.6%) 

430 
(25.2%) 

1=Yes 11 
(21.5%) 

9 
(24.3%) 

4 
(20.0%) 

10 
(23.8%) 

6 
(12.8%) 

12 
(23.1%) 

52 
(20.9%) 

Insulin 
Dependent 

       Insulin Dependent       

1=Yes 24 
(8.4%) 

14 
(5.5%) 

5 (2.0%) 17 
(5.6%) 

16 
(8.5%) 

26 
(8.5%) 

102 
(6.0%) 

1=Yes 3  
(5.9%) 

1  
(2.7%) 

0  
(0.0%) 

3  
(7.1%) 

0  
(0.0%) 

3  
(5.8%) 

10 
(4.0%) 

Family 
History 

       Family History       

1=Yes 118 
(41.3%) 

110 
(43.5%) 

147 
(59.5%) 

178 
(58.4%) 

194 
(63.6%) 

198 
(64.5%) 

945 
(55.5%) 

1=Yes 25 
(49.0%) 

20 
(54.1%) 

12 
(60.0%) 

25 
(59.5%) 

31 
(66.0%) 

28 
(53.8%) 

141 
(56.6%) 

Obesity        Obesity        

1=Yes 13 
(4.5%) 

21 
(8.3%) 

34 
(13.8%) 

42 
(13.8%) 

49 
(16.1%) 

46 
(15.0%) 

205 
(12.0%) 

1=Yes 3  
(5.9%) 

2 
 (5.4%) 

3 
(15.0%) 

8 
(19.0%) 

10 
(21.3%) 

6 
(11.5%) 

32 
(12.9%) 

 
Stress or 
Depression 

        
Stress or Depression 

      

1=Yes 27 
(9.4%) 

33 
(13.0%) 

37 
(15.0%) 

40 
(13.1%) 

40 
(13.1%) 

23 
(7.5%) 

200 
(11.7%) 

1=Yes 2  
(3.9%) 

5 
(13.5%) 

3 
(15.0%) 

4  
(9.5%) 

7 
(14.9%) 

5  
(9.6%) 

26 
(10.4%) 

Osteoarthr
itis 

       Osteoarthritis       

1=Yes 59 
(20.6%) 

54 
(21.3%) 

43 
(17.4%) 

76 
(24.9%) 

73 
(23.9%) 

112 
(36.5%) 

417 
(24.5%) 

1=Yes 19 
(37.3%) 

7 
(18.9%) 

4 
(20.0%) 

16 
(38.1%) 

10 
(21.3%) 

18 
(34.6%) 

74 
(29.7%) 

Rheumatoi
d Arthritis 

       Rheumatoid Arthritis       

1=Yes 9  
(3.1%) 

 2  
(0.8%) 

7  
(2.8%) 

8  
(2.6%) 

10 
(3.3%) 

19 
(6.2%) 

55 
(3.2%) 

1=Yes 2  
(3.9%) 

0  
(0.0%) 

0  
(0.0%) 

1  
(2.4%) 

3  
(6.4%) 

2  
(3.8%) 

8  
(3.2%) 

Osteoporos
is 

       Osteoporosis       

1=Yes 8  
(2.8%) 

7  
(2.8%) 

9  
(3.6%) 

5  
(1.6%) 

8  
(2.6%) 

11 
(3.6%) 

48 
(2.8%) 

1=Yes 1  
(2.0%) 

2  
(5.4%) 

1 
 (5.0%) 

1  
(2.4%) 

2  
(4.3%) 

1  
(1.9%) 

8  
(3.2%) 
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TOTAL CLIENT COHORT 
    SUBGROUP (Clients with final and initial SF-36  scores) 

Cancer        Cancer        

1=Yes 23 
(8.0%) 

23 
(9.1%) 

11 
(4.5%) 

17 
(4.5%) 

22 
(7.2%) 

26 
(8.5%) 

122 
(7.2%) 

1=Yes 7 
(13.7%) 

4 
(10.8%) 

1  
(5.0%) 

3  
(7.1%) 

5 
(10.6%) 

3  
(5.8%) 

23 
(9.2%) 

Myocardia
l 
Infarction 

       Myocardial Infarction       

1=Yes 138 
(48.3%) 

124 
(49.0%) 

125 
(50.6%) 

157 
(51.5%) 

151 
(49.5%) 

138 
(45.0%) 

833 
(48.9%) 

1=Yes 27 
(52.9%) 

22 
(59.5%) 

12 
(60.0%) 

16 
(38.1%) 

16 
(34.0%) 

24 
(46.2%) 

117 
(47.0%) 

CABG        CABG        

1=Yes 72 
(25.2%) 

73 
(28.9%) 

64 
(25.9%) 

82 
(26.9%) 

71 
(23.3%) 

74 
(24.1%) 

436 
(25.6%) 

1=Yes 16 
(31.4%) 

14 
(37.8%) 

5 
(25.0%) 

14 
(33.3%) 

9 
(19.1%) 

9 
(17.3%) 

67 
(26.9%) 

Angioplast
y Stent 

       Angioplasty Stent       

1=Yes 137 
(47.9%) 

100 
(39.5%) 

121 
(49.0%) 

159 
(52.1%) 

166 
(54.4%) 

131 
(42.7%) 

814 
(47.8%) 

1=Yes 23 
(45.1%) 

18 
(48.6%) 

12 
(60.0%) 

18 
(42.9%) 

25 
(53.2%) 

22 
(42.3%) 

118 
(47.4%) 

Valve 
Replaceme
nt/ Leak 
/Regurgita
tion 

       Valve Replacement/ Leak/ Regurgitation     

1=Yes 33 
(11.5%) 

41 
(16.2%) 

34 
(13.8%) 

32 
(10.5%) 

28 
(9.2%) 

36 
(11.7%) 

204 
(12.0%) 

1=Yes 7 
(13.7%) 

7 
(18.9%) 

2 
(10.0%) 

7 
(16.7%) 

7 
(14.9%) 

7 
(13.5%) 

37 
(14.9%) 

CHF        CHF        

1=Yes 20 
(7.0%) 

22 
(8.7%) 

21 
(8.5%) 

17 
(5.6%) 

18 
(5.9%) 

22 
(7.2%) 

120 
(7.0%) 

1=Yes 4  
(7.8%) 

4 
(10.8%) 

1  
(5.0%) 

2  
(4.8%) 

4  
(8.5%) 

6 
(11.5%) 

21 
(8.4%) 

LVH        LVH        

1=Yes 4  
(1.4%) 

4  
(1.6%) 

5  
(2.0%) 

3  
(1.0%) 

10 
(3.3%) 

4  
(1.3%) 

30 
(1.8%) 

1=Yes 9  
(0.0%) 

0  
(0.0%) 

1  
(5.0%) 

1 
(2.4%) 

2  
(4.3%) 

1  
(1.9%) 

5  
(2.0%) 

EF low        EF low        

1=Yes 21 
(7.3%) 

23 
(9.1%) 

28 
(11.3%) 

41 
(13.4%) 

26 
(8.5%) 

31 
(10.1%) 

170 
(10.0%) 

1=Yes 0  
(0.0%) 

7 
(18.9%) 

1  
(5.0%) 

6 
(14.3%) 

4  
(8.5%) 

6 
(11.5%) 

24 
(9.6%) 

Dysrhythm
ia 

       Dysrhythmia       

1=Yes 80 
(28.0%) 

73 
(28.9%) 

72 
(29.1%) 

100 
(32.8%) 

100 
(32.8%) 

123 
(40.1%) 

548 
(32.2%) 

1=Yes 12 
(23.5%) 

8 
(21.6%) 

3 
(15.0%) 

16 
(38.1%) 

17 
(36.2%) 

16 
(30.8%) 

72 
(28.9%) 

PVD        PVD        

1=Yes 7  4  5  4  0  1  21 1=Yes 2  1  1  1  0  0  5  
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TOTAL CLIENT COHORT 
    SUBGROUP (Clients with final and initial SF-36  scores) 

(2.4%) (1.6%) (2.0%) (1.3%) (0.0%) (0.3%) (1.2%) (3.9%) (2.7%) (5.0%) (2.4%) (0.0%) (0.0%) (2.0%) 

Claudicati
on 

       Claudicati
on 

       

1=Yes 2  
(0.7%) 

0  
(0.0%) 

3  
(1.2%) 

3  
(1.0%) 

0  
(0.0%) 

2 
(0.7%) 

10 
(0.6%) 

1=Yes 0  
(0.0%) 

0  
(0.0%) 

1  
(5.0%) 

0  
(0.0%) 

0  
(0.0%) 

0  
(0.0%) 

1  
(0.4%) 

Sudden 
CA 

       Sudden 
CA 

       

1=Yes 15 
(5.2%) 

6  
(2.4%) 

8  
(3.2%) 

18 
(5.9%) 

17 
(5.6%) 

12 
(3.9%) 

76 
(4.5%) 

1=Yes 2  
(3.9%) 

2  
(5.4%) 

1  
(5.0%) 

1  
(2.4%) 

2  
(4.3%) 

1  
(1.9%) 

9  
(3.6%) 

Dyspnea        Dyspnea        

1=Yes 9  
(3.1%) 

15 
(5.9%) 

14 
(5.7%) 

20 
(6.6%) 

14 
(4.6%) 

19 
(6.2%) 

91 
(5.3%) 

1=Yes 3  
(5.9%) 

1  
(2.7%) 

0  
(0.0%) 

2  
(4.8%) 

4  
(8.5%) 

2  
(3.8%) 

12 
(4.8%) 

Angina        Angina        

1=Yes 46 
(16.1%) 

41 
(16.2%) 

53 
(21.5%) 

81 
(26.6%) 

52 
(17.0%) 

67 
(21.8%) 

340 
(20.0%) 

1=Yes 7 
(13.7%) 

7 
(18.9%) 

4 
(20.0%) 

11 
(26.2%) 

10 
(21.3%) 

12 
(23.1%) 

51 
(20.5%) 

Renal 
Failure 

       Renal Failure       

1=Yes 11 
(3.8%) 

7  
(2.8%) 

3  
(1.2%) 

0  
(0.0%) 

4  
(1.3%) 

5  
(1.6%) 

30 
(1.8%) 

1=Yes 2  
(3.9%) 

0  
(0.0%) 

0  
(0.0%) 

0 
 (0.0%) 

0  
(0.0%) 

1 
(1.9%) 

3 
(1.2%) 

COPD        COPD        

1=Yes 15 
(5.2%) 

13 
(5.1%) 

10 
(4.0%) 

14 
(4.6%) 

15 
(4.9%) 

20 
(6.5%) 

87 
(5.1%) 

1=Yes 2 
(3.9%) 

2 
(5.4%) 

0 
(0.0%) 

4 
(9.5%) 

0 
(0.0%) 

2  
(3.8%) 

10 
(4.0%) 

Heart 
Transplant 

       Heart Transplant       

1=Yes 0  
(0.0%) 

0  
(0.0%) 

1  
(0.4%) 

0  
(0.0%) 

2  
(0.7%) 

2  
(0.7%) 

5  
(0.3%) 

1=Yes 0  
(0.0%) 

0  
(0.0%) 

0  
(0.0%) 

0  
(0.0%) 

0  
(0.0%) 

1  
(1.9%) 

1  
(0.4%) 

Stroke        Stroke        

1=Yes 8  
(2.8%) 

12 
(4.7%) 

9  
(3.6%) 

26 
(8.5%) 

16 
(5.2%) 

13 
(4.2%) 

84 
(4.9%) 

1=Yes 2  
(3.9%) 

0  
(0.0%) 

0  
(0.0%) 

7 
(16.7%) 

2  
(4.3%) 

5  
(9.6%) 

16 
(6.4%) 

TIA        TIA        

1=Yes 12 
(4.2%) 

9  
(3.6%) 

7  
(2.8%) 

12 
(3.9%) 

13 
(4.3%) 

17 
(5.5%) 

70 
(4.1%) 

1=Yes 5  
(9.8%) 

2  
(5.4%) 

1  
(5.0%) 

2  
(4.8%) 

1  
(2.1%) 

3  
(5.8%) 

14 
(5.6%) 

Aneurysm        Aneurysm        

1=Yes 4  
(1.4%) 

9  
(3.6%) 

8  
(3.2%) 

9  
(3.0%) 

11 
(3.6%) 

9  
(2.9%) 

50 
(2.9%) 

1=Yes 0  
(0.0%) 

3  
(8.1%) 

1  
(5.0%) 

0 
 (0.0%) 

2  
(4.3%) 

1  
(1.9%) 

7  
(2.8%) 

Cardiomyo        Cardiomyopathy       
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TOTAL CLIENT COHORT 
    SUBGROUP (Clients with final and initial SF-36  scores) 

pathy 

1=Yes 12 
(4.2%) 

19 
(7.5%) 

11 
(4.5%) 

17 
(5.6%) 

10 
(3.3%) 

18 
(5.9%) 

87 
(5.1%) 

1=Yes 1 
(2.0%) 

4 
(10.8%) 

0  
(0.0%) 

4  
(9.5%) 

2  
(4.3%) 

5  
(9.6%) 

16 
(6.4%) 

Pacemaker         Pacemaker         

1=Yes 19 
(6.6%) 

14 
(5.5%) 

12 
(4.9%) 

15 
(4.9%) 

16 
(5.2%) 

18 
(5.9%) 

94 
(5.5%) 

1=Yes 4  
(7.8%) 

1  
(2.7%) 

1  
(5.0%) 

1  
(2.4%) 

4  
(8.5%) 

3  
(5.8%) 

14 
(5.6%) 

Risk 
Categoriza
tion 

       Risk Categorization       

1=Low 37 
(14.5%) 

34 
(19.0%) 

31 
(25.0%) 

35 
(16.1%) 

102 
(38.3%) 

73 
(28.1%) 

312 
(24.0%) 

1=Low 6 
(13.3%) 

5 
(17.2%) 

2 
(20.0%) 

5 
(14.3%) 

18 
(40.9%) 

15 
(35.7%) 

51 
(24.9%) 

2=Medium 104 
(40.8%) 

59 
(33.0%) 

45 
(36.3%) 

116 
(53.5%) 

73 
(27.4%) 

70 
(26.9%) 

467 
(35.9%) 

2=Medium 20 
(44.4%) 

8 
(27.6%) 

5 
(50.0%) 

20 
(57.1%) 

14 
(31.8%) 

9 
(21.4%) 

76 
(37.1%) 

3=High 114 
(44.7%) 

86 
(48.0%) 

48 
(38.7%) 

66 
(30.4%) 

91 
(34.2%) 

117 
(45.0%) 

522 
(40.1%) 

3=High 19 
(42.2%) 

16 
(55.2%) 

3 
(30.0%) 

10 
(28.6%) 

12 
(27.3%) 

18 
(42.9%) 

78 
(38.0%) 
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Appendix 7: Qualitative Interview Guide 

A selection of questions were prepared for both participants and staff. These greatly mirror one 
another in order to address similar ideas from different viewpoints in the program.  
 

Participants Staff 
1. Tell me a little bit about your experience in the 

program.  
1. Tell me a little bit about your experience working 

with participants in this program.  
2. What do you feel you’ve gained from 

participating in this program, if anything? 
How so? Has your behaviour changed? 
(Why?) 

2. What do you feel participants gain from this 
program, if anything? How so?   

3. Do you think your health or quality of life 
have improved throughout the course of the 
program? How so? 

3. Do you think health or quality of life improves 
throughout the course of the program? How 
so?  

4. What have been the most important parts of 
the program for you? Are there certain parts of 
the program that have made a real difference 
in your experience?  

4. What are the most important parts of the program, 
from your perspective? Are there certain parts 
that make the greatest difference for 
participants?  

5. What has been the biggest challenge for you, 
either about the program or in the program?  

5. What are the biggest challenges in the program? 
Are there other challenges external to the 
program? 

6. Do you feel that your ability to self-manage 
your condition has changed? How so?  

6. Does the program improve participants’ ability to 
self-manage their conditions? How so?  

7. Is socializing an important part of the program 
for you? Why/why not?  

7. Tell me a little bit about the social aspect of the 
program, both among participants and among 
staff and participants. How is this important?  

8. Do you have a family member or spouse 
participate in the program with you? How has 
that affected your experience?  

8. How important is family or spousal attendance in 
this program? Why?  

9. Do you attend the support group? Tell me a 
little bit about that.  

9. The program has a support group for participant. 
Is this an important feature and are there other 
features that are also important?  

10. How do you feel about the facility and 
program location?  

10. How do you feel about the facility and program 
location?  

11. How do you feel about the staff or team here? 
How have they affected your experience in the 
program?  

11. How effective is the staff as a team? Are there 
any major challenges? 

12. Are costs and time commitments in this 
program appropriate?  

12. How do you think cost and time commitments 
affect participants’ enrolling in the program? Is 
the set-up appropriate or could changes be made 
to better recruit participants?  

13. Is the program addressing your needs? Is there 
something missing from it?  

13. What is missing from the program? Is there 
anything you would change?  

14. Is there anything else you’d like to tell me 
about your experience?  

14. Is there anything else you’d like to tell me about 
your experience?  
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