
University of Windsor University of Windsor 

Scholarship at UWindsor Scholarship at UWindsor 

UWill Discover Student Research Conference UWill Discover 2019 

Understanding models of care in cardiac rehabilitation programs Understanding models of care in cardiac rehabilitation programs 

to maximize outcomes in women to maximize outcomes in women 

Alexa Lee Govette 
University of Windsor, govette1@uwindsor.ca 

Follow this and additional works at: https://scholar.uwindsor.ca/uwilldiscover 

Govette, Alexa Lee, "Understanding models of care in cardiac rehabilitation programs to maximize 
outcomes in women" (2024). UWill Discover Student Research Conference. 67. 
https://scholar.uwindsor.ca/uwilldiscover/2019/online/67 

This Event is brought to you for free and open access by the Conferences and Conference Proceedings at 
Scholarship at UWindsor. It has been accepted for inclusion in UWill Discover Student Research Conference by an 
authorized administrator of Scholarship at UWindsor. For more information, please contact 
scholarship@uwindsor.ca. 

https://scholar.uwindsor.ca/
https://scholar.uwindsor.ca/uwilldiscover
https://scholar.uwindsor.ca/uwilldiscover/2019
https://scholar.uwindsor.ca/uwilldiscover?utm_source=scholar.uwindsor.ca%2Fuwilldiscover%2F2019%2Fonline%2F67&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholar.uwindsor.ca/uwilldiscover/2019/online/67?utm_source=scholar.uwindsor.ca%2Fuwilldiscover%2F2019%2Fonline%2F67&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholarship@uwindsor.ca


B.H.K Thesis Proposal – A.L. Govette                                   University of Windsor  
 

 i 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Understanding models of care in cardiac rehabilitation programs to maximize outcomes 

in women 

 

By 

 Alexa L. Govette 

 

A Thesis Proposal 

Submitted to the Faculty of Human Kinetics 

through the Department of Kinesiology  

in Partial Fulfillment of the Requirements for  

an Undergraduate Thesis in Kinesiology 

at the University of Windsor  

 

Windsor, Ontario, Canada  

 

2018  

 

© 2018 Alexa L. Govette 

 

 

 

 

 

 

 



B.H.K Thesis Proposal – A.L. Govette                                   University of Windsor  
 

 ii 

 

 

Understanding models of care in cardiac rehabilitation programs to maximize outcomes 

in women 

 

 

By 

 

 

Alexa L. Govette 

 

 

 

 

APPROVED BY: 

 

 

 

_______________________________________ 

Dr. David M. Andrews 

Department of Kinesiology 

 

 

 

_______________________________________ 

Dr. Kevin J. Milne 

Department of Kinesiology 

 

 

 

_______________________________________ 

Dr. Cheri L. McGowan 

Department of Kinesiology 

 

 

 

 

 

 

 

 

November 25 2019 



B.H.K Thesis Proposal – A.L. Govette                                   University of Windsor  
 

 iii 

DECLARATION OF ORIGINALITY 

 I hereby certify that I am the sole author of this thesis and that no part of this 

thesis has been published or submitted for publication. 

 I certify that, to the best of my knowledge, my thesis does not infringe upon 

anyone’s copyright nor violate any proprietary rights and that any ideas, techniques, 

quotations, or any other material from the work of other people included in my thesis, 

published or otherwise, are fully acknowledged in accordance with the standard 

referencing practices. Furthermore, to the extent that I have included copyrighted 

material that surpasses the bounds of fair dealing within the meaning of the Canada 

Copyright Act, I certify that I have obtained a written permission from the copyright 

owner(s) to include such material(s) in my thesis and have included 

copies of such copyright clearances to my appendix. 

 I declare that this is a true copy of my thesis, including any final revisions, as 

approved by my supervisor and the Department of Kinesiology, and that this thesis has 

not been submitted for a higher degree to any other University or Institution. 

 

 

 

 

 

 

 

 

 



B.H.K Thesis Proposal – A.L. Govette                                   University of Windsor  
 

 iv 

ABSTRACT 

Cardiovascular Disease (CVD) is the leading cause of death worldwide, causing a global 

health epidemic that contributes to more than 17 million deaths each year. While the 

understanding of CVD continues to increase around the world, its prevalence has 

continued to rise significantly. Cardiac Rehabilitation (CR) is multifaceted secondary 

prevention intervention that includes physical, psychological and social components in 

order to attempt to educate clients on management of disease risk factors, exercise 

training, nutrition, cardio protective drug therapy as well as providing psychological 

counseling services. CR produces many benefits across a variety of CVD populations, 

such as reducing mortality amongst clients. However, CR is not utilized to its full 

potential and the extent of its capabilities as a disease management strategy.  This is an 

issue especially in Canada and the United States, where referral and participation rates 

differ significantly between the two countries, despite their close proximity to each other. 

This review acts as a first step towards better understanding the differences between the 

two countries in order to increase CR referrals and participation, therefore improving the 

ability to decrease overall CVD mortality and the global economic burden.  

 

 

 

 

 

 

 



B.H.K Thesis Proposal – A.L. Govette                                   University of Windsor  
 

 v 

 

 

 

 

 

 

 

 

 

 

 

 

Table of Contents 

Declaration of Originality …………………………………………………………… iii 

Abstract ……………………………………………………………………………….. iv 

Abbreviations …………………………………………………………….....................vi 

Chapter 1: Literature Review ………………………………………………………...vii 

1.1 Global Burden of Cardiovascular Disease ………………………………………1 

1.1.1 Burden of CVD in Women …………………………….……………….… 3 

 1.1.2 Risk Factors for Women ………………………………………………….. 4 

 1.1.3 Sex Differences with the Mechanisms of the Cardiovascular System …… 6    

1.2       Cardiac Rehabilitation ………………………………………………………….  8 

 1.2.1 Known Benefits of Cardiac Rehabilitation ………………………………. 8 



B.H.K Thesis Proposal – A.L. Govette                                   University of Windsor  
 

 vi 

 1.2.2 Current Cardiac Rehabilitation Guidelines Within Canada and the United 

 States …………………………………………………………………………… 9 

 1.2.3 Differences in Eligibility Criteria …………………………………………10 

 1.2.4 Differences in Referral Procedures ………………………………………. 11 

 1.2.5 Differences in Program Characteristics ………………………………….. 13 

 1.2.6 Obstacles for Women Participating in Cardiac Rehabilitation Programs ...15 

 1.2.7 Gaps in the Literature ……………………………………………………..15 

Chapter 2: Research Proposal ……………………………………………………….. 12 

2.1 Purpose and Hypothesis ……………………………………………………………. 12 

2.2 Methods …………………………………………………………………………….. 15 

2.3 Statistical Analyses ………………………………………………………………… 15 

2.4 Timelines for Major Step Completion ……………………………………………... 16 

References ……………………………………………………………………………… 17 

Abbreviations 

AACVPR – American Association of Cardiovascular and Pulmonary Rehabilitation 

ACC – American College of Cardiology 

AHA – American Heart Association 

AHD – Atherosclerosis/Atherosclerotic Heart Disease 

AMI – Acute Myocardial Infarction 

BP – Blood Pressure 

CACPR – Canadian Association of Cardiovascular Prevention and Rehabilitation 

CCS – Canadian Cardiovascular Society 

CVD – Cardiovascular Disease 



B.H.K Thesis Proposal – A.L. Govette                                   University of Windsor  
 

 vii 

CR - Cardiac Rehabilitation 

DBP – Diastolic Blood Pressure  

HTN – Hypertension  

LHIN – Local Health Integration Network  

SCAD – Spontaneous Coronary Artery Dissection  

SBP – Systolic Blood Pressure 

WHO – World Health Organization 



B.H.K Thesis Proposal – A.L. Govette                                   University of Windsor  
 

 1 

1.1 Global Burden of Cardiovascular Disease 

 Cardiovascular Disease (CVD) is the number one cause of death worldwide, and 

in 2015 it was responsible for approximately 17.7 million deaths globally, which 

accounts for approximately 31 percent of all deaths.1 In 2013, CVD was the cause for 

112,200 deaths in Canadian men and women, with generally equivalent numbers for both 

sexes.2 On average, the Canadian government spends 21 billion dollars annually on CVD 

related issues.3 CVD is currently the leading cause of death and disability in Ontario. In 

Windsor-Essex, the region surrounding the University of Windsor, approximately 1000 

deaths and 4000 hospital admissions every year are attributed to CVD.11 

This burden is similar in the United States and in Michigan, a country which is 

close in proximity to Canada, and a state that borders Ontario. Approximately 610,000 

people die each year from CVD, and an estimated 863 billion dollars is spent on CVD-

related costs annually.3 In Michigan, more than 25 percent of all deaths were due to CVD 

in 2013.3 In 2010, 10.2 billion dollars was spent on heart disease related medical costs in 

the state and it is predicted that the prevalence of CVD is not declining. By 2030 

Michigan expects to see a rise from 600 000 to 2.9 million cases of CVD.3  

 CVD is an umbrella term referring to the various disorders affecting normal 

functioning of the cardiovascular system, including the cardiac muscle itself, and the 

network of blood vessels linking the myocardial, systemic and neural vasculature.1 These 

disorders can impair the ability of the vascular system to provide the heart, brain and vital 

organs with adequate blood supply1. Moreover, these disorders include, but are not 

limited to, cerebrovascular disease or stroke, peripheral artery disease, rheumatic heart 

disease, congenital heart disease, heart failure, and coronary heart disease; also known as 
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coronary artery disease or as it will be referred to here, atherosclerotic heart 

disease/atherosclerosis (AHD) which is the most common form of CVD.1  

 AHD is a slow, progressive vascular disease that can be characterized by the 

accumulation of fatty deposits within the endothelium of the vasculature supplying the 

heart muscle.1 Non-modifiable risk factors for the disease include age, sex, ethnicity, 

mental illness and hereditary factors, however there are multiple behavioural risk factors 

that are often modifiable.1 Hypertension (HTN) also known as high blood pressure (BP), 

diabetes, high cholesterol levels, excessive alcohol consumption, an unhealthy diet, 

physical inactivity and tobacco use are common risk factors known to increase the risk of 

developing AHD, and thus are well known features of primary and secondary prevention 

strategies.1 These risk factors increase the likelihood of plaque development within the 

coronary arteries, ultimately causing a reduction in blood flow to the heart muscle.1 This 

can often lead to the development of angina, a medical condition which is characterized 

by chest pain and discomfort.1 If the plaque ruptures, a blood clot can form within the 

coronary artery and block blood flow to the heart, causing an acute myocardial infarction 

(AMI).1 Heart failure may occur if AHD progresses, with the most common cause being 

damage to the heart as a result of a previous AMI.4 Some common treatment options for 

AHD include lifestyle changes and management, pharmacological therapies, as well as 

surgical interventions such as a percutaneous coronary intervention or coronary artery 

bypass graft surgery.5 The global burden of AHD is immense in both sexes, however it is 

particularly problematic in women. Over the last decade, the number of middle-aged 

women between the ages of 35 to 54 years of age dying from AHD has steadily risen.6 

Since 1989, more women have died annually than men worldwide.6  
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1.1.1 Burden of CVD in Women 

 CVD in women is often under recognized by the health care system.  Education 

regarding CVD as a women’s disease is severely lacking and might be a reason for the 

shortage of knowledge of CVD from a female perspective for the physicians and patients 

themselves, therefore greatly contributing to this lack of recognition.7 CVD is responsible 

for the death of on average 500 000 women annually, in which AHD is the primary cause 

for approximately half of those deaths.8 AHD affects more than 50 percent of all women 

and is a major cause of death and disability across the globe.7 

 Moreover, mortality rates for CVD in women rise significantly post-menopause.9 

Evidence from the Framingham Heart Study suggests that the onset of atherosclerosis in 

women is delayed ten years in comparison to men due to factors such as sex hormones.9 

Estrogen is a specific sex hormone that provides cardio-protective effects to women 

before menopause.9 Shortly after the commencement of menopause when estrogen levels 

decline drastically, many women experience a rise in cholesterol levels, diabetes, and 

HTN which are all risk factors for CVD, therefore making them much more vulnerable to 

the development of AHD post-menopause.9  

 In 1999, CVD was the leading cause for hospitalization in women, excluding that 

of pregnancy and childbirth.10 In women over the age of 50 years, 21 percent of all 

hospital admissions were attributed to CVD, and in older women that percentage was 

significantly higher.10 For Canadian women, AHD is the leading cause of premature 

death, yet AHD in women is still misdiagnosed and under researched.10 If a woman is 

properly diagnosed when a cardiac event occurs, most are under supported during their 
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recovery period, suggesting that women face very significant challenges with AHD 

management.10  

 In Windsor-Essex the mortality rate specifically for women associated with CVD 

is 73.8 per 100,000 compared to Ontario’s rate of 61.7 per 100,000 individuals.12 In a 

recent study it was found that location of residence in Ontario might play a role in risk of 

developing CVD. The Erie-St. Clair Local Health Integration Network (LHIN) was rated 

one of the least healthy regions most at risk for development of CVD, for both sexes.13  

 In comparison to Canada, in the state of Michigan, which borders Ontario, CVD 

is the leading cause of death for women and there is a rise in women being diagnosed 

with hypertension (HTN) each year, which is a major risk factor for CVD.14 Just across 

the border from Windsor, in the city of Detroit, AHD is listed as the leading cause of 

morbidity and mortality for women.14 

1.1.2 Risk Factors for Women   

 Despite the traditional risk factors for HTN that men and women share, there are 

some risk factors that are specific to women. Pregnancy can lead to the development of 

health conditions in women that may heighten their risk of developing a CVD.15 

 Preeclampsia is a common pregnancy specific disease. The condition leads to 

heightened BP and the increased potential for organ damage to the kidneys, liver and 

lungs.15 Currently, the only treatment for the condition is the end of pregnancy and the 

delivery of the neonate and placenta.15  Decades of research has determined that the 

underlying mechanism for the condition is endothelial disease, and there is increasing 

evidence to suggest that the symptoms of the condition do not always stop after a 
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pregnancy has ended, but rather women can have increased risk for developing systemic 

HTN and CVD later in life as well.15 

  Moreover, gestational diabetes mellitus is a form of diabetes specific to 

pregnancy, increasing their risk of HTN CVD in women who become pregnant and 

develop this condition.16  Developing this condition puts the offspring at a long-term risk 

for obesity and glucose intolerance as well as increasing the risk of the mother 

developing diabetes mellitus thereafter.16 

Additionally, Spontaneous Coronary Artery Dissection (SCAD) is a tear in the 

intima of the arterial wall that facilitates formation of thrombi in the lungs and heart, 

abdomen or legs,17 and is a significant risk factor in women specifically.17 SCADs occur 

most commonly in young women between the ages of 40 to 50 years old who 

demonstrated no previous CVD risk factors.17  

In North America, oral contraceptive hormone therapy is one of the most common 

forms of prescribed birth control that women utilize.18 Overall, the simplicity, low 

frequency of side effects and relative safety of the method has lead to widespread use.18 

A variety of studies have suggested that oral contraceptives have anti-atheromatus 

effects, however little data has been collected thus far with regards to their effect on 

AHD, thrombosis, vasomotion and arrhythmogenesis.18 Newer oral contraceptive 

formulas have shown no evidence of increased risk for an AMI, however they have 

indicated a persistent increased risk of venous thrombo-embolism, which is a condition 

where a blood clot forms most often in veins of the leg, groin or arm.18 Further studies 

must be conducted in order to gain a better understanding of the acute and long-term 

effects of oral contraceptives on the cardiovascular health of women.18  
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Additionally, the lack of education and awareness that women have regarding 

their risk of developing CVD is a risk factor in and of itself.19 Moreover, extensive 

research on CVD in women has not occurred, thus there is still much to be examined with 

regards to sex-specific clinical manifestations and treatment for a cardiac event.19 

However, it has recently been proposed that women can experience and identify their 

symptoms differently than men when a cardiac event occurs which can lead to 

misdiagnoses, delays in treatment and greater mortality risk following an AMI.20 In a 

recent study published by the American Journal of Cardiology, physicians were 

interviewed on a variety of cardiac-health related issues, and the majority agreed that 

there is a lack of education with respect to women-specific cardiac health.21 Only 22 

percent of primary care physicians and 42 percent of cardiologists indicated that they felt 

confident in assessing heart disease in women and expressed a desire to improve their 

knowledge in the area of cardiac care for women.21 

1.1.3 Sex Differences with the Mechanisms of the Cardiovascular System and CVD 

 

 As mentioned above, women face challenging circumstances with respect to 

misdiagnoses of cardiac symptoms and delays in treatment for cardiac events. It is not 

entirely clear why these discrepancies exist, however there are certain factors that may 

play a role in the issue.  

 There are inherent sex-differences in the function and structure of the 

cardiovascular system when comparing men and women that evidently result in CVD 

appearing differently between sexes.22   

Anatomically speaking, women have a significantly smaller heart with respect to 

chamber size and 10 percent less left ventricular mass than the average male.23 Coronary 
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arteries in women are smaller than in men, corresponding with the smaller heart size.23 

Women have a higher resting heart rate, cardiac index and pulse pressure resulting in a 

lower overall blood pressure, whereas men have a higher total peripheral resistance. 

There are also noted differences in the electrical patterns in women’s hearts.22   

It has been suggested that there are some significant differences in the symptoms 

women experience when having a cardiac event such as an AMI compared to men. 

Women experiencing a cardiac event such as an AMI may show symptoms such 

indigestion, nausea and vomiting, leading to a false diagnosis, initial oversight of the 

cardiac event and delays in proper treatment.20 Although chest pain is the most common 

symptom of an AMI in both sexes, women are more likely than men to arrive at the 

hospital with mild or no chest pain as a symptom, making a proper diagnosis 

challenging.20 It is not uncommon for women to mistake their cardiac symptoms for 

illnesses such as the flu or acid reflux even though AHD is the leading cause of death for 

women.20 Additionally, longer delays in seeking proper medical treatment have been 

linked to poorer outcomes in comparison to men as well as higher in-hospital mortality 

for cardiovascular events in women.20 These factors may contribute to the higher all-

cause mortality rates that are observed in women younger than 75 years old, in 

comparison to men of the same age post-AMI.23-25 Furthermore, studies have found 

similar results in pre-menopausal young women having a higher mortality risk than men 

after experiencing an AMI.23-25 Furthermore, during surgical interventions women are at a 

higher risk of experiencing complications such as major bleeding compared to their male 

counterparts.26 
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It is imperative that we improve the detection of cardiac events in women, 

particularly due to their high risk of mortality after experience their first AMI, as well as 

the higher risk of complications with surgical interventions and hospitalizations. It is also 

crucial that we diminish the delay in proper diagnoses and treatment during an event to 

improve the patient standard of care and reduce the increased health risks associated with 

delayed treatment in women.  

1.2 Cardiac Rehabilitation  

  Cardiac Rehabilitation (CR) is a relatively new form of secondary prevention that 

focuses on providing coordinated, multi-faceted interventions geared towards optimizing 

a cardiac patient’s physical, psychological and sociological functioning while stabilizing, 

slowing or reversing the progression of AHD.27-28 Over the past few decades that CR has 

been utilized as a therapy for CVD patients, there has been a lot of evolution pertaining to 

what CR is and how it should be executed in various programs internationally.29 

Currently, 54.7 percent of the world offers some form of CR programming, be it home-

based with minimal supervision and check-ins, constantly supervised and on-site, or 

some alternative form.30 

1.2.1 Known Benefits of Cardiac Rehabilitation  

 CR programs have been shown to reduce CVD-related mortality, improve 

functional capacity, improve quality of life and to decrease the incidence of re-

hospitalization for cardiac complications and overall financial burden associated with 

CVD in both men and women.31 After attending a 12 to 24-week CR program 

successfully, it has the potential to result in a 31 percent reduction in readmissions to the 

hospital and a 25 percent reduction in cardiovascular mortality.31 Cornerstone 
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components of CR programs generally include exercise training (aerobic, resistance and 

flexibility), cardio-protective therapies/pharmaceutical therapies (statins, antiplatelet 

drugs, angiotensin converting enzymes and beta blockers for secondary prevention), 

health and behaviour education (risk factor management, smoking cessation, physical 

activity and nutrition guidance), and counseling services (relaxation strategies, stress 

management and vocational counseling).28, 32  

 As mentioned previously, CR is used in more than half of the world as a 

secondary prevention and management strategy for CVD.30 Despite the use of CR 

programming worldwide and the evidence pertaining to the outlined benefits above, a 

study from the United Kingdom National Institute for Care and Excellence stated that 

there is no evidence to suggest that CR is clinically or cost effective for managing 

AHD.33 Shortly thereafter, a Cochrane review was published looking at various studies 

conducted in recent years examining the effectiveness of CR programs from a clinical 

and economical standpoint. It was concluded that due to the small number of trials and 

the small sample sizes, as well as potential concerns regarding bias and imprecision, the 

effects of exercised-based CR compared to control on mortality, morbidity, hospital 

admissions, adverse events, return to work and health related quality of life in those 

living with AHD still remain uncertain.33 These findings were met with widespread 

criticism by researchers across the globe. More studies must be conducted in order to 

better understand the benefits of CR programs globally, however the Canadian 

Cardiovascular Society (CCS), the American College of Cardiology (ACC)/The 

American Heart Association (AHA) and the European Society of Cardiology still indicate 

the benefits of exercised-based CR in their guidelines for individuals with AHD.33 
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1.2.2 Current Cardiac Rehabilitation Guidelines Within Canada and the United 

States  

 Within North America, the associations responsible for publishing national-level 

guidelines for CR programming include the Canadian Association of Cardiovascular 

Prevention and Rehabilitation (CACPR; former Canadian Association of Cardiac 

Rehabilitation), American Association of Cardiovascular and Pulmonary Rehabilitation 

(AACVPR), the ACC and the AHA. The recommendations between Canada and the 

United States have many similarities, however there are some components within each 

that differ.  

 More specifically, the CACPR suggests that the core components of a CR 

program are patient referral processes, patient assessments, lifestyle and risk factor 

modifications, nutritional counseling, patient exercise and education programs, lifestyle 

and medication adherence strategies, outcome assessment programs, and continuous 

quality improvement and professional development programs.34  The AACVPR/AHA CR 

program components include patient assessment, nutritional and physical inactivity 

counseling, exercise training, hypertension, diabetes, smoking and psychosocial 

management.35  

1.2.3 Differences in Eligibility Criteria  

 Before an individual may begin CR, they must first be referred based on a set of 

eligibility criterion that can vary for each country. In both Canada and the United States, 

CR is generally recommended for individuals with acute coronary syndrome, coronary 

artery bypass graft surgery, percutaneous transluminal coronary angioplasty, chronic 

heart failure, and peripheral arterial disease as well as anyone who is receiving a heart 
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transplant or valve replacement/repair.36-37 Both the United States and Canada have 

similar eligibility criteria for CR program referral, with the exception of Canada’s 

guidelines that include referral to individuals suffering from unstable angina, heart 

failure or with an implantable cardioverter defibrillator.36 This suggests that Canada 

is more inclusive compared to the United States with respect to eligibility criteria. 

1.2.4 Differences in Referral Procedures 

Once an individual meets the eligibility criteria determined by their physician, 

they are then referred to CR. Usual referral procedures is the traditional method of 

referral for CR clients, where referral is dependent on the physician’s recommendation, 

their thorough explanation of what CR programming entails as well as the completion of 

the necessary paperwork for the patient to commence a CR program. A significant 

limitation in using usual referral procedures is often an inadequate knowledge base 

surrounding CR programs and their components. Due to this issue, both Canada and the 

United States have begun to implement more formal referral procedures in order to 

increase rates of referral and enrollment of patients into CR programs.38 Formal referral 

procedures are characterized by utilizing a standardized form to be filled out for all 

patients being directed to CR programs. Prior to the discharge of a patient, the nurse will 

send the completed referral form to the specific CR program and schedule a first visit or 

intake session for the patient.38 In addition to formal referral procedures, automatic 

referral procedures have shown encouraging results for increasing patient referral.39 

￼Automatic referral is the process by which both Canada and the United States currently 

utilize for referral to CR programming. This process uses computerized systems that 

prompt individuals who are deemed eligible based on specific criteria to be automatically 
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referred to a CR program.40 When comparing various types of CR referral procedures, 

a 20% increase in CR enrollment is observed when automatic referral procedures 

replace usual referral procedures (52% vs. 32%).41 

 In Ontario, Canada referral procedures are changing similar to that of the 

United States where there has been a significant increase in automatic referral 

procedures and increased physician education on CR programming. Cardiologists, 

residents, and cardiology support staff are more knowledgeable on CR guidelines 

and referral procedures than primary care physicians and internal medicine 

residents and staff.42 Moreover, primary care physicians place emphasis on the 

barriers to CR participation for patients.43 This highlights the need for better 

education for physicians regarding CR programs in order to increase physician 

referrals thereby also increasing the rates of enrollment.  

 Ontario has utilized liaison referral practices44 along with the common 

procedures utilized by the United States as well (automatic referral and physician 

education). Liaison strategies include an allied health professional meeting with the 

patient to discuss CR and answer questions the patient may have regarding CR.44 

When automatic and liaison referral procedures are used simultaneously, referral 

and enrollment rates increase to 85.8% and 73.5%, respectively.44 In comparison, 

when only automatic procedures are implemented, referral and enrollment rates 

are 70.2% and 60%, respectively. This demonstrates that utilizing a referral strategy 

that combinines liaison and automatic referral methods may result in the most 

optimal amount of referrals and enrollment in CR programs.  



B.H.K Thesis Proposal – A.L. Govette                                   University of Windsor  
 

 13 

Despite the implementation of automatic referral procedures, referral rates are 

higher in the United States and even Michigan specifically than in Ontario.45 While more 

referrals are being made in Michigan, Ontario sees higher participation rates in the CR 

programs (34%) than Michigan (18.4%) overall. However, it is important to note that 

Ontario may be accommodating the maximum number of participants possible, due to 

smaller maximum capacities for providing CR services, whereas Michigan CR centres 

could possibly accommodate more individuals prior to reaching their maximum 

capacity.45 It is interesting that there are such discrepancies in referral and participation 

rates seeing as they are in such proximity to each other geographically.45 AHD is the 

leading cause of death and disability in Ontario, and in Windsor-Essex, nearly 1000 

deaths and 400 hospital admissions per year can be attributed to CVD. These rates are 

similar to those reported in Canada, the United States and internationally.  

1.2.5 Differences in Program Characteristics 

 Once an individual has been referred to and has enrolled into a CR program, there 

are many varying program characteristics that can significantly influence their adherence 

and completion.46 In Canada, there are approximately 220 programs running with 

roughly 75 percent of the programs existing in urban areas.47 In contrast, the United 

States has approximately 2,621 CR programs available for clients to enroll in,48 the 

majority of these programs being located in more rural settings49 in comparison to 

the geographical distribution of CR programs in Canada, which is essentially the 

opposite (urban instead of rural).  

 Patient wait time between from discharge to first visit is an important factor 

that may influence adherence, uptake, attendance and furthermore the completion 
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of a CR program. In Canada, the average wait time was 64 days50 and in more recent 

data, was shown to be up to 84 days from referral to CR up until enrollment.51 In the 

United States, the average wait time was significantly shorter for incoming CR 

clients. Patient wait time from discharge to enrollment average 21-28 days,52  

meaning that patients were starting CR programming more than twice as quickly 

than those individuals in Canada. This difference in countries may be due to various 

factors such as halting clients from beginning programs until they are back to 

adequate health to participate safely, delays in physician paperwork as well as in 

Canada, CR centres working at maximum capacity, creating added wait time for 

individuals coming in to a program. The United States is much better equipped to 

take in more participants, as there are more than ten times the amount of CR centres 

available. In Canada, these centres may be full with current participants, creating 

added wait time for incoming referrals.50  

 Canada and the United States have differences regarding the number of 

phases within a CR program. Canada’s model contains four phases: Phase I 

(Inpatient) occurs following an AMI or prior to a scheduled cardiovascular 

intervention. It focuses on education on disease and risk factors, medications, and 

managing symptoms; Phase II/III (Outpatient) commences after the patient is 

discharged and involves on-site exercise sessions or home-based sessions; and 

Phase IV (Ongoing maintenance) is the long-term maintenance stage of lifestyle 

changes where patients have the option to continue through the program by way of 

a hospital or community provider.53 The United States’ CR programs differ to that of 

Canada’s as they only recognize three major phases: Phase I (Inpatient) involves 
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treatment and the commencement of secondary prevention strategy 

implementation; Phase II (Outpatient) begins when the patient has been discharged 

and consists of exercise and lifestyle modifications taking place at either the hospital 

or offsite facilities; Phase III (Ongoing maintenance) is the maintaining of lifestyle 

modifications with monitoring occurring periodically by healthcare 

professionals.6,54 

 In the both Canada and the United States, personnel and interventional 

guidelines exist for all phases of CR programs. Both countries require medical 

personnel, which should include physicians, nurses, allied health professionals such 

as exercise physiologists, physical therapists (physiotherapists), health educators, 

dieticians, occupational therapists, and mental health professionals in order to 

provide physical as well as psychological support during the process of 

recovery.6,53,55 Canada’s CR programs include pharmacists55 and the United States’ 

programs include vocational counselors to aid the client towards a quicker and 

successful return to work,6,55 and interventional guidelines in both countries include 

nutritional education, risk factor management, psychological counseling, smoking 

cessation, and physical activity and vocational counselling as part of their.6,53,55 

Additionally, Canada offers medication adherence and stress management 

counseling for all clients.53 

1.2.6 Obstacles for Women Participating in Cardiac Rehabilitation Programs   

 Despite the known benefits of CR participation, women are still being under 

referred, have lower rates of enrollment, and when enrolled, have a higher dropout rate 

than men.34 There is a gender bias that women do not benefit as much as men from CR 
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programming however this is false.56 One of the most significant issues stems from 

physician referrals with respect to women. Physicians’ are less likely to refer women to 

CR programs due to a lack of knowledge surrounding women and CVD, with the 

incorrect idea that women are at a lower risk for CVD than men.57 Aside from low 

referral rates from medical professionals, women are half as likely to decide to participate 

in the programs.57 This issue is thought to be due to various social and economic factors 

as well as intrapersonal reasons.57 Some of the suggested reasons for decreased 

participation for women include a lack of time to go to CR programming and lower social 

support and encouragement to partake in the programs.56 Additionally, women tend to be 

the primary caretakers within a family setting, therefore having higher perceived family 

responsibility.56 Program characteristics such as the core objectives of CR including the 

exercise component, and inconvenient timing of sessions are thought to play a role in 

why women may not adhere as well to traditional CR programming.56  

1.2.7 Gaps in the Literature Regarding Cardiac Rehabilitation 

CR is an effective form of secondary prevention, yet is under-utilized, particularly 

in women. Not only are women less likely to attend, they are also less likely to 

successfully complete a CR program. Barriers to CR participation in women include 

intrapersonal, interpersonal, logistical and health system factors.57 Suggested strategies 

for improving CR use in women include automatic referral procedures in conjunction 

with a health care liaison to communicate between the client, physician and specific CR 

program coordinators, early intake, incentives such as recognition for meeting specific 

goals, increased support from other CR clients, friends and family, women-only sessions 
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and home program availability, where clients can opt to partake in CR programming off 

site if appropriate based on their risk stratification.57 

Increasing CR use amongst women has the potential to lower the personal and 

economic burden of CVD in our community as well as around the world. As noted above, 

various models of CR exist. Exploring the influence of program characteristics, including 

strategies believed to improve CR uptake and adherence and on attendance and 

completion rates of CR in women, specifically, is an important first step in creating equal 

access to CR and successful completion, thus promoting the best possible patient 

standard of care.  

Chapter 2: Research Proposal 

2.1 Purpose & Hypothesis 

 The primary purpose of this study is to establish the effect of CR program 

characteristics including strategies believed to improve uptake and adherence, on CR 

attendance and completion rates among women in order to maximize program success. 

Using database dictionaries, program characteristic profiles, and a dataset that 

encompasses 2 different models of care (one from Canada and one from the United 

States), the following AIMS will be explored: 

 AIM 1: Determine common and unique database women-only dictionary 

variables collected by individual CR centres.  

 HYPOTHESIS 1: Numerous common variables will be identified (e.g. 

demographics, event history), however unique variables may also be identified (e.g. 

nuances in quality of life assessments, baseline fitness assessments) 
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 AIM 2: Characterize the women-only population at each site and compile site-

specific intermediary (time of first post-event contact, wait time average for first visit-

time between first contact and intake session, referral, uptake, adherence and drop-out 

rates) and clinical outcome averages (risk factors, events, in-program mortality, fitness, 

quality of life).  

 HYPOTHESIS 2: Referral procedures, time of first contact, wait time average, 

psychosocial services offered, medical control procedures, pattern of instruction, 

incentivization, home-programming, onsite monitoring, staffing and allied support, early 

intervention (Phase II) duration, maintenance/follow-up tracking and patterns, 

safety/efficacy (e.g. telemetry) will be similar within Canadian-based and US-based CR 

programs, but will differ between countries. It is further hypothesized that within-country 

nuances may exist (e.g. parking, transportation barriers).  

The information collected from the data dictionaries to accomplish Objective 1, and 

the program characteristics obtained for Objective 2 will not require statistical 

analysis. These variables will be compared qualitatively to determine similarities 

and differences. 

 AIM 3: Determine the effect on attendance at intake to CR, after controlling for 

factors known to reduce enrollment, in women of: automatic referral procedures, time of 

post-event contact, and time between first contact and intake session.  

 HYPOTHESIS 3A: Women referred to CR via automatic referral procedures 

(computerized prompt) will have superior attendance rates at intake versus clients 

referred using usual procedures (physician discretion). 
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 HYPOTHESIS 3B: Women having earlier post-discharge contact, and the 

shortest times between first contact and intake to early outpatient CR will have 

superior intake attendance. 

• To determine if women referred to CR via automatic referral procedures 

(computerized prompt) will have superior attendance rates at intake versus 

women referred using usual procedures (physician discretion), a Chi-Square 

Test of Independence will be performed. Referral procedures will include 

either automatic or usual referrals, and attendance at intake session will 

either be yes or no. A logistical regression analysis will be conducted to 

determine if method of referral is predictive of attendance at intake after 

controlling for socio-demographic factors known to affect enrollment (e.g., 

age, presence of comorbidities, socioeconomic status, and race) 

• To assess whether women having earlier post-discharge contact, and the 

shortest times between first contact and intake will have superior intake 

attendance, separate logistical regression analyses will be performed to 

determine if time of post-discharge contact, and time from first contact to 

intake is predictive of attendance at intake after controlling for known 

confounders as noted above.    

 AIM 4: Explore the influence of program characteristics including strategies 

believed to improve CR uptake and adherence, on attendance and completion rates in 

women, after controlling for factors known to reduce CR program enrollment and 

completion.   
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 HYPOTHESIS 4: Women participating in a CRP that offers incentives, has 

more interaction with allied care workers, and has home-based programming 

options will attend the greatest number of CR sessions and have the highest 

completion rates.   

• To determine if incentives and home-based programming options increase 

the number of CR sessions attended by women, as well as rates of program 

completion, we will compare attendance and completion rates of sites who 

offer these options compared to sites that do not. Logistical regression 

analyses will be conducted to determine if employment of these strategies 

predicts attendance and completion rates after controlling for socio-

demographic factors known to reduce enrollment and completion.  

To ascertain if women who have more interaction with allied health 

professionals will attend the greatest number of CR sessions and have the 

highest completion rates, logistical regression analyses will be conducted. 

Factors known to reduce CR program enrollment and completion will again 

be considered. 

 

2.2 Methods 

 Objective 1: Each site will send individual data dictionaries (either in WORD or 

Excel) via password protected institutional-based email for compilation into a master 

Excel document that will be housed at the University of Windsor.  
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 Objective 2: Each site will send individual site program characteristics via 

password protected institutional-based email for compilation into a master Excel 

document that will be housed at the University of Windsor.  

 Retrospective, de-identified data of women CR clients will be examined using 

established databases from Michigan Medicine Cardiac Rehabilitation, Hôtel-Dieu Grace 

Healthcare-Cardiac Wellness Program, St. Joseph’s Health Care London and Henry Ford 

Health System that will be provided through the establishment of data sharing 

agreements. Extracted variables will include the following: a) independent variables: 

referral procedure, time of post-event contact, time between first contact and intake 

session, b) dependent variables: attendance at intake, % age of sessions attended, 

attendance at graduation session, and c) socio-demographic and clinical characteristic 

variables. Data analysis will take place on a secure, password protected computer source 

at the University of Windsor, where rates of women-specific patient referral, uptake, 

adherence, and drop-out rates will be determined and compared between the sites, and the 

influence of program characteristics affecting women will be explored.  

2.3 Statistical Analyses  

Descriptive characteristics will be presented as means ± standard deviations, 

provided it is not otherwise specified. Logistic Regression Analyses and a Chi-Square 

Test of Independence will be utilized in order to determine if there are significant 

differences that exist between CR program characteristics with respect to women-specific 

rates of referral, uptake, adherence and rate of dropout after controlling for socio-

demographic factors known to reduce women enrollment and completion rates. SPSS will 
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be used to analyze all of the data, using an alpha level of < 0.05 to be considered 

statistically significant.  

2. 4 Timelines for Major Step Completion  

1. Approval of the Research Ethics Board (REB) Addendum to get access to 

Michigan Medicine Cardiac Rehabilitation (Red Cap), Hôtel-Dieu Grace 

Healthcare-Cardiac Wellness Program (Cardiologica), St. Joseph’s Health Care 

London and Henry Ford Health System – November 30, 2018 

2. Begin analyzing data as soon as REB Addendum is approved – December 1, 2018 

3. Data analysis complete – February 28, 2019 

4. Thesis rough draft complete – March 10, 2019 

5. Final draft of thesis complete – April 15, 2019 
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