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Abstract

The incidence and prevalence of non-communicable disease is increasing.
Preliminary evidence suggests that benefits of cardiovascular rehabilitation (CR)
participation are observed in patients with stroke and diabetes (vascular diseases). The
objectives were to compare outcomes of patients whose primary CR indication was
cardiac (CD) versus vascular disease following initiation of CR.

Participants were recruited through a multi-site program evaluation at four CR
programs. Consenting participants completed a survey pre-program and again 6 months
later. Clinical data were extracted from patients’ charts at both time points.

CD patients were significantly more likely to complete CR. CD patients who
attended CR significantly improved their activity status, exercise behavior and nutrition.
Vascular disease patients who attended CR significantly improved their physical activity.

This practical examination of integrated chronic disease management provides
preliminary support for the benefits of CR for vascular disease patients, but attention to

meeting their unique needs to ensure full participation may be needed.
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Introduction

Cardiovascular diseases (CVD) are among the leading causes of death and
disability around the world, including in Canada'. CVDs are disorders that primary affect
the heart and blood vessels, including in the brain and legs. Risk factors are common with
various CVDs affecting different parts of the body'. Having multiple blood vessels
affected increases the risk of adverse outcomes, and management is more complex®>.

Cardiac Rehabilitation (CR) is a multidisciplinary approach to secondary
prevention that includes exercise training, education, and counselling for both client and
family®. CR is a well-established secondary prevention program model that is
increasingly being offered to patients with other vascular diseases. Preliminary research
suggests it is safe and feasible for patients with various vascular diseases, and that they
can derive similar benefit as cardiac patients’™. Indeed, the recently-released Ontario
Integrated Vascular Health Strategy recommends such integrated chronic disease
management. Accordingly, the objective of this thesis is to compare the outcomes of
patients whose primary CR indication is cardiac versus other or poly-vascular disease
(PolyVD) following program participation at several programs in Ontario.

Review of Literature

CVD is defined as a group of disorders affecting the circulatory system including
the function and structure of the heart and blood vessels"'®'!. Coronary artery disease
(CAD) is defined as a progressive narrowing of the three main arteries (and their

branches) that supply blood to the heart'?. The narrowing and blockage of these arteries



deprives the myocardium of rich oxygenated blood that is required for proper function
thus causing various symptoms, such as angina (chest paint) and/or dyspnea (a shortness
of breath)!®'2. Complete blockage deprives the myocardium of oxygenated blood causing
damage or death of the myocardium tissue, which is referred to as myocardial infarction
(heart attack)""'®'". Cerebrovascular disease or stroke is defined as a disease of the blood
vessels which are supplying the brain with oxygenated blood''*'*. A ischemic stroke
refers to a blockage caused by a built up of fatty deposits, whereas hemorrhagic stroke
refers to a rupture of blood vessels within the brain causing the affected area of brain
cells to die'®". Peripheral vascular disease (PVD) is defined as a disease affecting the
blood vessels supplying the extremities (arms and legs)]’w. Diabetes is defined as a
chronic disease that occurs when the body does not manage insulin effectively""ls . This
occurs when the pancreas does not produce sufficient insulin (Type 1 diabetes) or when
the body does not use the insulin efficiently that has been produced (Type 2 diabetes), or
gestational diabetes which occurs in women during pregnancy’*"®. Renal disease
(interchangeably used with Kidney disease) is defined as damage or loss of proper
function to eliminate wastes and excess fluids from the body by the kidneys for a period
of 3 months or longer'®!”. PolyVD is defined as having disease in multiple arterial

territories 3, and as such the co-existence of CVD, PVD and/or CAD*>>".

Vascular Diseases

Globally, the incidence and prevalence of CVDs was estimated to be 17.3 million

people in 2008, of which for 7.3 million people this was attributed to coronary heart



disease'. Stroke accounted for 6.2 million of all the CVD deathsl, while stroke survivors
account for 300,000 individuals living with disability currently in Canada and this
number will keep rising'®. Furthermore, 1.3 million deaths in 2008 were directly related
to diabetes'. In Canada, 28.7% (68,342) of deaths in 2009 were due to CVD; of the
28.7% 121 deaths were due to renal disease, 14,105 were due to cerebrovascular disease,
and 6,923 were due to diabetes mellitus'®. However, due to advances in therapies, deaths
due to CVD have declined by 25% over the past 10 years, resulting in many Canadians
living with CVDs. As of 2008/09 in Canada, approximately 6.8% (2.4 million)
individuals are living with diabetes and the prevalence is more than 200,000 individuals
each year’’. Individuals living with diabetes have a threefold increase of being
hospitalized with CVD in comparison to individuals without diabetes, a twelvefold
increase to be hospitalized with renal disease, and almost twentyfold increase to be
hospitalized with lower limb amputations®.

The prevalence of PolyVD ranges from 15.9-27.7%", which also indicates that
there is increased risk of poor health outcomes in patients with polyVD. Patients with
PolyVD are at 15-30% increased risk of experiencing adverse cardiovascular events in
comparison to patients with monovascular disease’. In particular, there is a 5-fold
increased risk of stroke for PolyVD patients in comparison to patients with acute
coronary syndrome (ACS)”. These patients generally have more poorer outcomes both in-
hospital and 6-months later in comparison to patients with monovascular disease’.

Vascular diseases have a common etiology, such as atherosclerosis, smoking,

diabetes mellitus, hypertension, hypercholesterolemia, obesity, family history, and renal



failure™. Consequently, chronic vascular diseases also have common risk factors. The
World Health Organization (WHO) identifies high blood pressure, abnormal blood lipids,
tobacco use, physical inactivity, obesity, unhealthy diet and diabetes mellitus as major
risk factors for CVD and stroke'?'. Hazard increase when these risk factors co-occur
(which is known as metabolic syndrome), as the risk of any one of CVD, stroke and

22,23

diabetes becomes even greater . Risk factors increase the risk of initial and recurrence

of events, but this is of greater concern for individuals with polyvascular disease®>?*.

If these risk factors are not identified, reduced and controlled, patients have an
increased risk of developing recurrent or more severe vascular disease. For example,
patients with diabetes and renal disease who engage in regular exercise, and maintain a
healthy diet lower their risk of heart disease and stroke?'*>’. In particular, PolyVD
patients are at increased need for secondary prevention. However, there is little guidance
on how to best manage these patientszs, and evidence suggests they are managed less
aggressively”. A multi-faceted approach is necessary to mitigate the progression of
disease, through education, lifestyle modification (i.e., healthy eating, exercise, smoking
cessation), evidence-based medication prescription, titration and monitoring, blood

glucose control, and psychosocial support™®. These interventions are available in chronic

disease management programs, such as CR.

Integrated Vascular Disease Management

The Canadian Association of Cardiac Rehabilitation (CACR) defines CR as “the

enhancement and maintenance of cardiovascular health through individualized programs



designed to optimize physical, psychological, social, vocational and emotional status.
This process includes the facilitation and delivery of secondary prevention through heart
hazard identification and modification, in an effort to prevent disease progression and

recurrence of cardiac events"®

. Exercise is the core component of this multidisciplinary
approach to secondary prevention, which also include health behaviour change and
education, lifestyle risk factor management (physical activity and exercise, diet, and
smoking), psychosocial health, medical risk factor management, cardioprotective
therapies, long-term management, and audit and evaluation®’. In Ontario, the average CR
program is of S months duration, and supervised exercise sessions are offered to patients
twice per week®'.

CR has been shown to significantly reduce cardiac risk, decrease the recurrence of
cardiac events, and decrease mortality by 25%°2. In the most recent Cochrane review,
reduced hospital readmission rates were observed in the 6-12 months following CR when
compared to patients not participating, and significantly reduced mortality was observed
beyond 12 months post-CR*2. Other benefits of CR include increased functional capacity,
improved psychosocial well-being, greater rate of smoking cessation, improved blood
lipid profile, and reduced hypertension®*>. These benefits of CR are substantiated
amongst cardiac patients; it is unknown how many of these patients have other vascular
diseases. However, given that approximately 15-30% cardiac patients have other vascular
diseases’, it is likely that polyVD patients similarly benefit from CR. This remains to be
explicitly investigated, as does the outcome of patients with disease in non-cardiac

vascular beds?



Indeed there is some preliminary research investigating the effects of CR for
stroke patients, and much of this work comes from Ontario. The CR model of exercise-
based secondary prevention may apply to stroke patients, as they are shown to benefit
from fitness training as well*®. Using this traditional CR model, the facilities and
expertise in cardiovascular risk management through education and exercise can provide
support for mild to moderate stroke survivors’. For instance, Prior et al. demonstrated that
comprehensive CR is safe for patients post-TIA or mild non-disabling stroke®. Not only
was it feasible for stroke patients to participate in CR, but it also resulted in significant
improvements in VO,peak, functional capacity and reduced depressive symptoms™,

Additionally, guidelines on diabetes and cardiovascular disease from the
European Society of Cardiology and the European Association for the Study of Diabetes
emphasize the importance of regular physical exercise and the association of reduced
CVD as well as, total mortality for those patients with diabetes who regularly exercise®’.
Furthermore, some preliminary findings suggest that patients with diabetes will benefit
from CR with an aggressive program approach to risk factor management**>’. A
traditional CR model can accommodate this unique patient population by improving
functional capacity and management of fasting blood glucose, which is an important
factor in improvement of VOzpeak3 839,

Similar comprehensive outpatient disease management programs are not offered
for stroke, diabetes, renal, and PVD patients. For instance, there are established inpatient

rehabilitation facilities for stroke patients, but once they are discharged home, there are

no disease management services offered. Moreover, there are many outpatient diabetes



education ;:enters focused on nutrition and blood glucose control, but these do not address
other risk factors or offer supervised exercise. Similarly, there are some outpatient dietary
education offerings for renal patients, but we are not aware of any interprofessional
programs with supervised exercise facilities. Given the commonalities in etiology and
disease management, Ontario recently developed an Integrated Vascular Health Blueprint
(l_lttg://www.opha.on.ca/Integgated%ZOVascular%ZOHealth%2OBlueprint%ZQfor%ZOOnt
ario_August%202012.pdf), in an attempt to breakdown artificial barriers that may lie
between these vascular diseases and their associated organizations. Their goal is to create
a systematic, comprehensive approach that: promotes and protects the vascular health of
Ontarians; ensures equitable and effective vascular health diagnosis, treatment and
recovery; improves the models of healthcare delivery to better prepare Ontario for the
growing number of seniors and potential increases in vascular patients; and reduces
avoidable vascular morbidity and mortality*. Certainly, integrated vascular disease
management is a key area of opportunity to realize this vision, and this is recognized by
the Ontario Stroke Network and Cardiac Care Network of Ontario. Indeed, 62.2% of CR
programs in Ontario already offer their services for chronic disease management to

patients with non-cardiac indications’'.



Objectives

The objectives of the study were to compare the outcomes of patients whose
primary CR indication was cardiac (CD) versus other- or poly-vascular disease following
initiation of an integrated vascular disease management program (CR). First, this thesis
examined changes from pre- to post-CR in participants’ risk factors (Body Mass Index
(BMI), Waist Circumference (WC), Lipids, Blood pressure, HbA1c), functional status
(VO3 max, METS), psychosocial well-being (depressive symptoms, quality of life), and
health behaviours (smoking status, nutrition habits, exercise, medication adherence) in
CD vs vascular disease patients. It was hypothesized that significant improvements in all
parameters would be observed in both CD and vascular disease patients.

Second, this thesis compared CR wait times, the type of CR program attended (on
site vs home-based), exercise self-efficacy, barriers to CR, degree of CR participation and
completion, and patient perceptions of their chronic disease care in CD vs vascular
disease patients who initiated CR. It was hypothesized that there would be no significant

differences in these parameters by indication.



Manuscript Preface

The thesis is prepared in manuscript format. The manuscript investigated: (1) CR
utilization by clinical indication, (2) the sociodemographic and clinical characteristics of
vascular disease patients who participate in CR versus those who do not, and (3) change
in risk factors, functional capacity, psychosocial well-being and health behaviours from
pre to post-program in cardié.c vs vascular disease patients who participated in CR. The
other objectives of the thesis are reported in the extended results and discussion section.

Participants were recruited through a multi-site program evaluation at four CR
programs in the Greater Toronto Area. Participants clinical characteristics were extracted
pre and post CR (Appendix C & D). Participants completed a self-report survey pre and
post CR that includes sociodemographic characteristics (see Appendix E), functional
capacity indicators (see Appendix F), assessment of exercise behaviour (see Appendix
G), nutrition habits (see Appendix H), medication adherence (see Appendix I), smoking
status (see Appendix J), mood (see Appendix K), and quality of life (see Appendix L). A
modified Dillman*' method was applied to optimize response rate, including a repeat
email to non-responders (see Appendix U) and a telephone call (see Appendix V). The

results of this study are presented in the manuscript which follows.
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Abstract

Introduction: The incidence and prevalence of non-communicable disease is increasing.
Preliminary evidence suggests that benefits of cardiovascular rehabilitation (CR)
participation are also observed in patients with stroke and diabetes (vascular diseases).
This study compared: (1) CR utilization by clinical indication, (2) sociodemographic and
clinical characteristics of vascular disease patiénts who participate in CR versus those
who do not, and (3) change in risk factors, functional capacity, psychosocial well-being
and health behaviours from pre to post-prografn in cardiac vs vascular disease patients
who participated in CR.

Methods: As part of a multi-site study, new CR patients were approached and asked to
complete a survey pre-program and again 6 months later. The surveys included the Duke
Activity Status Index, Godin Leisure-Time Exercise Questionnaire, Morisky Medication
Adherence Survey, and Patient Health Questionnaire. Clinical data including risk factors
and exercise test results were extracted from patient’s charts at both time points.
Results: Overall, 237 (84.0%) completed the pre-CR survey, and 201 (84.8%)
completed the final survey. Cardiac patients (n=104, 68.9%) were significantly more
likely to complete CR than vascular disease patients (n=37, 54.4%; p=0.039). Vascular
disease patients who enrolled in CR engaged in more physical activity pre-program
(p<.05). CD patients who attended CR achieved significant improvements in activity
status, exercise behavior and nutrition by post-test (p<.01). Among vascular disease
patients, there were trends toward lower depressive symptoms and greater exercise in

those who participated in CR by post-test.
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Conclusions: This practical examination of integrated chronic disease management

provides preliminary support for the benefits of CR for other vascular patients.
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Vascular diseases are defined as a group of disorders affecting the circulatory
system as well as the function and structure of the heart, brain, and kidneys'.
Accordingly, these diseases include stroke, p¢ripheral artery disease, coronary artery
disease, renal artery disease, and diabetes mellitus. Their incidence and prevalence is
high, such that cardiovascular diseases for example are among the leading causes of
morbidity and mortality?. Globally, the incidence and prevalence of cardiovascular
disease was estimated to be 17.3 million people in 2008. With regard to mortality that
same year, stroke accounted for 6.2 million deaths, with 1.3 million deaths directly
related to diabetes’.

Polyvascular disease (PolyVD) refers to disease in multiple arterial territories’,
such as the co-existence of coronary artery and renal disease®™. The prevalence of
PolyVD ranges from 15.9-27.7%° among those with monovascular disease. PolyVD
patients are at 15-30% increased risk of experiencing adverse cardiovascular events in
comparison to patients with monovascular disease’. Despite this increased need for
secondary prevention, there is little guidance on how to best manage PolyVD patients®,
and evidence suggests they are managed less aggressively’.

Vascular diseases have a common etiology, namely atherosclerosis®”.
Accordingly, they also have common risk factors such as hypertension,
hypercholesterolemia, tobacco use, physical inactivity, obesity, and unhealthy diet>®. A
multi-faceted approach is necessary to mitigate the progression of vascular diseases,

through education, lifestyle modification (i.e., healthy eating, exercise, smoking



cessation), evidence-based medication prescription, titration and monitoring, blood
glucose control, and psychosocial support™”. These interventions are available in chronic
disease management programs, such as cardiovascular rehabilitation (CR). Indeed, CR
has been shown to significantly reduce cardiac risk, decrease the recurrence of cardiac
events, and decrease mortality by 25%1°. Other benefits of CR include increased
functional capacity, improved psychosocial well-being, greater smoking cessation,
improved blood lipid profile, and reduced blood pressure''™**.

While the benefits of CR are substantiated in the cardiac population, given that
approximately 15-30% cardiac patients have other comorbid vascular diseases’, it is
likely that these other clinical indications are ameliorated through CR. Indeed, the CR
model of exercise-based secondary prevention has been recently applied to stroke
patients, as they are shown to benefit from fitness training as well'*. For instance, Prior et
al. demonstrated that comprehensive CR is safe for patients post-transient ischemic attack
or mild non-disabling stroke'>. Not only was it feasible for stroke patients to participate
in CR, it also resulted in significant improvements in functional capacity and reduced
depressive symptomsl(””. Moreover, emerging evidence supports the beneficial role of
exercise training for renal patients'®. Yet, comprehensive outpatient disease management
programs similar to CR are not available for stroke, diabetes, renal, or PVD patients. For
instance, there are established inpatient rehabilitation facilities for stroke patients, but
once they are discharged home, there are often no disease management services offered.
Moreover, there are many Diabetes Education centres focused on nutrition and blood

glucose control, but these often do not address other vascular risk factors or offer

15



supervised exercise. Finally, recent data suggests that upwards of 10% of these patients
end up attending two or more disease management programs'>.

As a result, there is an increasing trend for CR programs to provide service to
patients with other vascular indications®®. However there has been little study of the
nature of these patients and hence how services may need to be tailored to meet their
needs, nor has there been ample study on the outcomes achieved in vascular disease
patients. Thus, the objectives of this study were to compare: (1) CR utilization by clinical
indication, (2) the sociodemographic and clinical characteristics of vascular disease
patients who participate in CR versus those who do not, and (3) change in vascular risk

factors, functional capacity, psychosocial well-being and health behaviors from pre to

post-program in CD versus vascular disease patients who participated in CR.

Methods

Design and Procedure
This research was observational, and prospective in design. Patients were assessed

pre and post-CR program at each of 4 participating sites in the Greater Toronto Area of
Ontario, Canada. Of these programs, 2 were academic.

At the first CR visit, all patients were approached to solicit informed consent. All
patients completed an intake assessment as part of standard care. This included risk factor
assessment, an exercise stress test, and blood work. The exercise stress tests were
primarily undertaken on a treadmill (n=39; 97.5%), using a Bruce protocol (n=80;

97.6%)*"%2.
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Consenting patients were emailed and asked to complete a survey administrated
online using “SurveyMonkey”**. The survey assessed sociodemographic characteristics,
functional capacity, exercise behavior, nutrition, medication adherence, smoking status,
depressive symptoms, and quality of life.

The assessment protocol was repeated 6 months from the patient’s CR intake
date, which corresponded with the end of the CR programs. For patients who completed
the program, this entailed a discharge assessment as part of standard care, similar to the
intake assessment outlined above. Again, some of this available clinical data was
extracted. A second self-report online survey was emailed to all participants. It assessed
the same elements as above, in addition to participation in CR, and barriers to CR
participation. To optimize response rate, a repeat email was sent to non-responders, and
then they were phoned.

Participants

New patients were approached at first CR contact at the four programs described
above. One of the programs served cardiac and stroke patients; two were integrated
vascular programs where cardiac, stroke, diabetes, and renal patients were solicited to
participate.

The inclusion criterion was that the patient was still deemed eligible to complete
CR following their intake assessment. The exclusion criterion was lack of English-

language proficiency.
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Measures
To describe the sociodemographic characteristics of the participants, the

following were assessed in the pre-CR survey: ethnic background, marital status,
education level, and work status. Patient clinical characteristics extracted from CR charts
included age, sex, referral and intake dates (to compute wait times), referral indication
and diagnoses (to categorize patients as CD or vascular disease), risk factors, and
exercise stress test results. Patients were also asked to self-report their smoking status.

There were seven psychometrically-validated scales administered in both surveys.
These scales were chosen based on their reliability and validity when administered in
cardiac samples. First, the Duke Activity Status Index (DASI)*, is a 12-item self-report
scale where patients are asked about activities of daily living. Higher scores denote
greater functional capacity.

The Godin Leisure-Time Exercise Questionnaire (GLTEQ)® is a brief and
reliable instrument to assess usual physical activity during a one-week period.
Frequencies of strenuous, moderate, and light-intensity activities are assessed. Higher
scores indicate greater exercise.

The Health Promoting Lifestyle Profile II (HPLP 11)*® Nutrition Subscale contains
6 statements that assess daily personal nutrition habits. Response options range from 1 to
4 (never to routinely), indicating the frequency that particular nutrition behavior is

practiced. A mean was computed, with higher scores representing a healthier diet.
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The Morisky Medication Adherence Scale (MMAS)? is a 4-item questionnaire.
Response options are “Yes” I agree with the statement or “No” I do not. Responses are
summed, and a total score of less than 4 indicates non-adherence.

The Patient Health Questionnaire (PHQ-8)? is a reliable and validated depressive
symptom screening scale that inquires about the frequency of depressed mood in the last
2 weeks. Each item is scored on a Likert-type scale from 0 to 3 (Not at all to nearly every
day). A total score was computed by summing responses, with higher scores indicating
more severe depressive symptoms. Item 9 which assesses suicidal ideation, was excluded
for ethical reasons. Total scores between 1-4 indicate ‘Minimal depression’, 5-9 ‘Mild
depression’, 10-14 ‘Moderate depression’, 15-19 ‘Moderately severe depression’, and
20-27 ‘Severe depression’. A cut-off of > 10 was applied to denote elevated depressive
symptoms®’.

The EuroQol (EQ-5D)***! is a reliable and validated 5-item quality of life scale.
Respondents indicate their health status by choosing one of three response options (no
problem to extreme problem) in each of 5 life dimensions. Responses are combined to

3031 where

compute a unique health state. The EQ also has a visual analogue scale item
the respondents’ were asked to self-rate their health on a vertical scale where the
endpoints are labeled ‘Worst imaginable health state’ (0) and ‘Best imaginable health
state’ (100).

Furthermore, one psychometrically-validated scale was administrated only in the

post-test survey. The Cardiac Rehabilitation Barriers Scale (CRBS)*? is a 19-item scale

which assesses multi-level barriers to CR applicable to enrollees and non-enrollees.
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Responses were reported on a Likert scale from 1 (Strongly disagree) through to 5
(Strongly Agree). A mean score was computed to reflect total CR barriers, with greater
scores reflecting greater perceived barriers.

Finally, investigator-generated items with forced-choice response options were
included in the post-test survey to assess self-reported CR utilization. Specifically, CR
enrolment (i.e., whether they completed an intake assessment; y/n), whether they
participated in the program [y/n], program adherence (i.€., the percentage of prescribed
CR sessions they attended), and whether they completed the program (graduated; y/n)
were assessed.

Statistical Analyses

First, a frequency examination of clinical referral indication for CR was
performed. This formed the basis for the independent variable of CD versus vascular
disease created. The sociodemographic and clinical characteristics of participants were
explored. These were compared by CR indication (i.e., CD vs. vascular disease), by
performing Mann-Whitney U tests or chi-square analyses as applicable.

To test the first objective, chi-squared tests were performed to determine if there
were significant differences between type of CR program attended and CR completion by
CR indication. As well, Mann-Whitney U tests were performed to determine if there were
significant differences between CR wait times, degree of CR participation and CR
barriers by clinical indication.

To test the second objective, vascular disease patients were selected, and the pre-
CR sociodemographic and clinical characteristics of those who participated in CR versus
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those who did not were compared using chi-square or Mann-Whitney U tests, as
appropriate. To test the third objective, a descriptive analysis of the outcomes under study
was performed at pre and post-test, by clinical indication, among those who participated
in CR. Mann-Whitney U and Wilcoxon signed rank tests were performed to ascertain
whether there were significant changes from pre to post-test in the risk factors, functional
outcomes, psychosocial indicators and health behavior variables, as appropriate. Given
the large number of comparisons pérformed, a conservative p-value of p<.01 was applied

to mitigate inflated error rates.

Results

Respondent Characteristics
A diagram of patient accrual and retention is shown in Figure 1. As shown,

clinical data from the CR intake assessment was not available for 8 (2.8%) patients, as
they did not enroll following their initial visit. For 82 (29.0%) patients there was no
discharge assessment undertaken, due primarily to dropout (n=70, 90.9%), and also that
some patients failed to remit blood work and attend their post-program stress test (n=61,
85.9%). Thus, there were 156 (79.2%) discharge assessments available in the charts for
CD and 70 (82.4%) for vascular disease patients (p=0.50).

Of these patients, 85 (30.1%) were categorized as vascular disease. As shown in
Table 1, other CR indications were most-commonly stroke and diabetes. Overall, 204
(73.4%) patients were considered to have monovascular disease (i.e., only one of cardiac,

stroke or diabetes).
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The sociodemographic characteristics of the sample are also shown in Table 1.
CD patients were significantly more likely to be male than vascular disease patients. The
pre-CR clinical characteristics of participants are displayed in Table 2. CD patients had
significantly lower body mass index and glycated hemoglobin, as well as significantly
greater functional capacity than vascular disease patients. They were also significantly
more adherent to their medications than vascular disease patients. No other differences
were observed.

CR Utilization

As per the first objective, CR utilization is shown in Table 3. Overall, 180
(72.3%) patients self-reported participating in the program after their initial visit, and
this, as well as the degree of program participation among those enrolled, did not vary by
indication. However, CD patients reported being signiﬁcaﬁtly more likely to complete
CR than their vascular disease counterparts. CR barriers did not differ by referral
indication.

As per the second objective, there were no significant differences in the pre-CR
sociodemographic, clinical or psychosocial characteristics of vascular disease patients
who participated in CR versus those that did not (Table 4). However, vascular disease
participants who attended CR engaged in significantly greater physical activity pre-
program than those who did not attend.

Qutcomes

Table 2 displays risk factors, functional status, psychosocial well-being, and

health behaviors at pre- and post-test for both CD and vascular disease patients, and by
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CR participation. To test objective 3, those who self-reported participation in CR were
selected, and Wilcoxon Signed Rank tests were performed to investigate changes from
pre to post-test assessment by CR indication (see T). Among CD patients, significant
increases in functional capacity, exercise behavior and nutrition were observed. Among
vascular disease patients, no significant differences were observed at the p<.01 level,
however there were trends towards reductions in depressive symptoms (p=.05), and
increases in physical activity (p=.09).

Discussion

Through this practical, multi-site study, the applicability of CR has been shown to
be beneficial to patients with stroke and diabetes. Primary observations include the
different presentation of vascular disease patients, the low rates of program completion
(which are even lower among the vascular disease patients), but general trends towards
improvements in psychological well-being and health behaviors.

Vascular disease patients may have somewhat different needs from CR programs,
based on some notable differences in their clinical presentation at program entry.
Vascular disease patients present with higher body mass index, greater HbAlc, lower
functional capacity and lower medication adherence than traditional CR patients. This
suggests that CR programs may need to consider whether their program equipment can
sustain the greater weight of patients, and their blood pressure cuffs have sufficient
circumference. Integration of the recent American Association of Cardiovascular and
Pulmonary Rehabilitation guidelines for diabetes in CR programs would also be
needed>>. Moreover, given their lower functional capacity, choice of intake exercise
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protocol and modality should be tailored accordingly. Finally, given the potentially
higher number of medications required for patients with polyvascular disease, medication
review and education would be particularly central, as would be integrating proven
interventions to promote medication adherence®. Program access to a pharmacist would
be ideal as patient disease complexity increases, so do the potential for drug interaction
and side effects and therefore poly-pharmacy will play a crucial role I patient
management.

The findings of the present study suggest that CD patients are significantly more
likely to complete CR in comparison to their vascular disease counterparts. This is likely
not explained by the barriers which were assessed, as no differences by indication were
observed. There was only one significant difference in the characteristics of vascular
disease patients who participated in the program after the initial visit, versus those who
did not. This difference in history of exercise is comparable to the differences observed in
cardiac samples®. Perhaps then, the differences in utilization are somewhat explained by
the different characteristics upon presentation (as outlined above), and hence different
needs of these patients. It is likely that proven strategies to promote adherence in CR,
such as action (when, where, and how to act) and coping (how to deal with anticipated
barriers) planning®, could provide a needed boost to program adherence and completion

rates for all participants, regardless of their indication.
Research and policy implications
The implications of the current study are limited by the nature of the study design.

Randomized controlled trials are needed in vascular disease patients, particularly other
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than stroke, to determine whether they indeed similarly benefit from CR, in terms of
some of the proximate outcomes assessed herein, but also in terms of effects on
morbidity and mortality. Indeed, a search of clinicaltrials.gov reveals that many such
trials are currently underway, and some of which include cost analyses.
Limitations

First, the sample is one of convenience, such that CR program staff were trained
to approach all new patients to solicit study participation. They did not record number
approached, and therefore the response rate is unknown. Consequently, the
generalizability of the findings is not known. Second, results are also potentially biased
due to selection, such that findings may only be applicable to patients who are referred to
CR. It is known that only approximately 30% of cardiac patients are referred to CR in
Ontario®’, and this number would likely be much lower among vascular disease patients.
Moreover, patients who enroll are often not those in greatest need of these services, for
example higher functioning, English-speaking male patients of higher socioeconomic
status patients are over-represented in CR?. Third, due to the low rates of CR
completion, post-test clinical parameters were not available for most participants, which
raises the potential of bias. Retention in the study to complete the post-test survey was
fair however. Fourth, all vascular diseases being considered in this study may not have
been recorded in CR charts. This may have led to some misclassification of CD and
vascular disease patients which could contaminate findings. Chart extractors for the study
were provided training to mitigate this threat, as well as a coding guide. Duplicate audit
of some charts was undertaken to determine how much of a threat misclassification could
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be to the findings, and was deemed to be low. Furthermore, patients with non-cardiac
primary indications may ultimately have had underlying but undocumented cardiac
disease, and therefore the categorization of cardiac versus other or polyvascular may be
artificial or imprecise. Fifth, many of the outcomes are self-reported, which raises the
possibility of expectation bias and socially-desirable responding. However, the
measurement protocol is the same for the CD and vascular disease participants, so this
should not have negatively impacted the between-group comparisons. Moreover, exercise
stress test results were extracted, which is an objective and valid measure. Sixth, this is an
observational study, and therefore causality cannot be inferred. Certainly, the results from
this study suggest a randomized controlled trial may be warranted. Finally,
generalizability is limited to healthcare systems where outpatient vascular rehabilitation
services are offered at no cost to referred patients.

In conclusion, this practical examination of integrated chronic disease
management provides some supporting evidence for the benefits of CR for other vascular
. patients, and accommodations in CR is warrant for these unique patient populations.
While rates of program completion were low, results suggested vascular disease patients
may achigve reductions in depressive symptoms and improvements in exercise behaviour
following participation. In order to provide patient-centered, high-quality and cost-
effective care for the growing number of people with vascular diseases globally, proven
chronic disease management models such as CR could play an important role in ensuring

an integrated outpatient journey.
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Figure 1: Study Flow Diagram

/

Patients recruited from the cardiovascular
rehabilitation (CR) program upon initial
contact:

N=282 consented
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Cardiac, n =197 (69.9%)
Vascular, n = 85 (30.1%)

Patients completed a
pre-CR survey
n=237 (84.0%)

Clinical data from CR

intake assessment was

extracted from charts,
n=274 (97.2%)

Cardiac, n= 170 (86.3%)
Vascular, n = 67 (78.8%)

N\

Cardiac, n =190 (96.4%)
Vascular, n = 84 (98.8%)

Patients completed a
post-test survey
n=201 (71.3%)

Clinical data from CR
discharge assessment

was extracted from
charts, n=226 (80.1%)

/
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Cardiac, n = 146 (85.9%)
Vascular, n =55 (82.1%)

Cardiac, n =156 (82.1%)
Vascular, n = 70 (83.3%)
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Table 1: Sociodemographic and Referral Indications of Cardiac versus Other or Polyvascular
Disease Patients Pre-Program

Characteristic CD (n=196, 72.3%) VD (n=83, 29.7%) Total (N=279)
Sociodemographic
Aget (mean years = SD) 64.98 + 10.68 66.58 +10.11 65.44 +10.50
Sext (% Male) 143 (73.7%) 47 (59.5%) 190 (69.6%) *
Ethnicity (% North American) 67 (41.9%) 24 (38.1%) 91 (40.8%)
Marital Status (% married) 122 (76.7%) 49 (76.6%) 171 (76.7%)
] 0,
Ed‘t‘;:s‘z'gl(lg; S’glve:itlye)ss 89 (52.4%) 33 (50.0%) 122 (51.7%)
:Z’t‘l’r’: ds)tams (% currently 82 (48.2%) 36 (54.5%) 118 (50.0%)
CR Referral
Cardiact 194 (99.0%) 62 (73.8%) 256 (92.1%)***
PCI 83 (43.5%) 25 (29.8%) 108 (39.3%)*
CAD 76 (39.8%) 23 (27.4%) 99 (36.0%)*
CABG 58 (30.4%) 18 (21.4%) 76 (27.6%)
MI 59 (30.9%) 15 (17.9%) 74 (26.9%)*
Arrhythmia 20 (10.5%) 9 (10.7%) 29 (10.5%)
HF 11 (5.8%) 5 (6.0%) 16 (5.8%)
Congenital 4(2.1%) 1(1.2%) 5 (1.8%)
Stroket ; 22 (26.2%) 22 (8.0%)***
Diabetest ; 16 (19.0%) 16 (5.8%)***
PVD 3 (3.6%) 3 (1.1%)**

Othert (e.g., Vascular Risk
Factors, Renal)

26 (31.0%)

26 (9.5%)***

CD, Cardiac Disease; VD, polyVascular Disease; SD, standard deviation; PCI, Percutaneous
Coronary Intervention; CAD, Coronary Artery Disease; CABG, Coronary Artery Bypass
Graph; MI, Myocardial Infarction; HF, Heart Failure; PVD, Peripheral Vascular Disease.

*p<.05, **p<.01, ***p<.001

tchart report.
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Table 2: Risk Factors, Functional Status, Psychosocial Well-being, and Health Behaviours at Pre and Post-Test among Cardiac versus Other or Polyvascular Disease Patients by CR

Enrolment Status

Dependent Variable Pre-CR Post-CR
CD VD Total Pre-CR  CD (no CR, CD (CR, Total CD VD (no CR, VD (CR, n=53, Total VD Total Post-CR
(n=197, 69.9%) (n=85, 30.1%) (n=282,100%) n=52,26.8%) n=142, 73.2%) (n=194, 70.0%) n=30, 36.1%) 63.9%) (n=83, 30.0%) (n=277, 100%)
Risk Factors
TC (mmoV/L) 4.06+1.16 4.18+1.45 4.02 +1.20 - 3.61+£0.78 3.61+0.78 - 3.63 £ 0.70 3.63 £0.70 3.61+0.77
HDL (mmol/L) 1.15+0.32 1.19 +0.40 1.15+0.38 - 1.16 £0.33 1.16 £0.33 - 1.21 £ 0.45 1.21 £0.45 1.19 £ 0.38
LDL (mmol/L) 2.30+0.92 221%1.16 2.25+0.94 - 1.92 +0.60 1.92 + 0.60Il - 1.83 +£0.46 1.83 +0.46 1.89 = 0.58
Tri id
rigly cerides 1344087 1.63+1.17  1.33+0.94 - 1.17£0.53  1.17+0.53 . 1.30 £0.70 1.30 £0.70 1.19 £ 0.58
(mmol/L)
TC/HDL Ratio 3.74 + 1.41 3.71+1.52 3.86 +1.68 - 3.25+0.85 3.25 + 0.85ll - 3.14 £ 0.89 3.14 +0.89I 3.18 +0.88
BMI (kg/m?) 28.39+4.43 30.59+6.04 28.79 +4.50* . 28.54+4.35 28.54+4.35 - 29.39+532  29.39+5.32 28.67 £ 4.44
WC (cm) 101.77 £9.93 105.28 £ 13.17 102.16 + 10.87 - 100.16 £12.14 100.16 +12.14 - 103.63 £13.62 103.63+13.62 101.15+11.60
SBP (mmHg) 126.02 £18.45 127.49 + 17.49 126.53 + 18.43 - 120.31 £13.54 120.31 +13.54ll - 120.72 £16.90 120.72 +16.90 120.47 + 14.56
DBP (mmHg) 74.87+11.23 74.16 £ 10.52 74.86 +10.77 - 69.07+9.90  69.07 +9.90lll - 66.15+9.39 66.15+9.39  68.18+9.86
HbAlc (%) 5.89 + 0.49 6.73+1.08  6.26 + 0.95%* - 5.86 £0.35 5.86 +0.35 - 6.45 £0.84 6.45 + 0.84* 6.11 + 0.50*
Functional Capacity
METs 7.52+£3.10 6.30+£2.45  7.39%3.06* - 9.14+3.08  9.14+3.08lll - 7.49 £2.61 7.49+2.61% 8.84 + 2.96*
VO3 ¢ 26.32+10.86 22.05+8.59 25.87+10.69* - 32.01£10.77 32.01=10.77lll - 26.20+9.13 2620 +9.13* 30.95+10.37*
DASI§ 39.25+14.47 37.64+14.53 38.44+14.53 42.61 =£14.29 46.10 = 14,141} 45.56 £ 1412l 34.63 + 14.89 36.50+15.03 36.45 = 15.04%* 43.43 + 15.27**
Psychosocial Well-Being§
Depressive
Symptoms 3.60 +4.20 5.22+5.48 3.45+4.02 4.10+£4.69 271 +3.56 2.97+3.82 6.24+532  3.57+429 4.44 +4.72 3.39+4.14
Quality of Life 0.86 +0.14 0.86£0.11 0.86+0.13 090+0.13} 0.89%.014 0.89+0.14l 082+0.15 0.85+0.17 0.84+0.16 0.88 £ 0.15*
lity of Lifc
gzu;lys:ale)' € 7755+14.40 70.25+17.81 75.57£17.05 76.90+12.19 82.34+13.59 81.14=13.32 73.83+£20.50 723241882 72.91+18.87 80.41£17.38
Health Behaviours§
Physical activity 18.60 £21.02 18.87+21.46 19.08+21.14 27.87+39.86 29.04 2856t 29.59 +30.99lll 42,23 +63.06 21.67+22.30 28.02+39.27  30.75+ 33.63
Nutrition 2.92+0.53 3.05+0.51 3.00 +0.54 2.71+0.47 3.15+0.48t 3.05+0.51 3.00+0.43  3.09+0.60 3.07 +£0.55 3.07 £ 0.51
;":hd::::: 3.68+£066  3.48=077 3.62+0.70+ 3.59%0.73 3.66+0.59  3.64+062 365061 3.51+077 3.55+0.72 3.60 + 0.65
Smoking
8 (4.8%) 1(1.5%) 9 (3.8%) 2 (6.7%) 6 (5.3%) 8 (5.5%) 0 (0%) 1(2.7%) 1(1.8%) 9 (4.5%)

(Current, %)

CR, Cardiovascular Rehabilitation; CD, Cardiac Disease; VD, Polyvascular Disease; SD, standard deviation; TC, Total Cholesterol; HDL, High Density Lipoprotein; LDL, Low Density
Lipoprotein; BMI, Body Mass Index; WC, Waist Circumference; SBP, Systolic Blood Pressure; DBP, Diastolic Blood Pressure; HbA l¢, Glycated Haemoglobin; MET s, Metabolic Equivalents

T asks, VO2max, Maximal Oxygen Consumption.

§assessed via self-report

*p<.01, **p<.001 for pre-CR CD vs VD, as well as post CD CR vs no CR and VD CR vs no CR
llp<.01, llip<.001 for Wilcoxon Signed ranks test pre vs post-CR CD vs VD Total

tp<.01, +1p<.001 for Wilcoxon Signed ranks test CD CR, and VD CR pre compared to post-test;
$p<.01, $$p<.001 for Wilcoxon Signed ranks test CD no CR, and VD no CR pre to post-test



Table 3: CR Utilization and Barriers among Cardiac versus Other or Polyvascular Disease Patients

CD (n=173, 69.5%) VD (n=76, 30.5%) Total (N=249)

CR Enrolment (%) 141 (97.9%) 48 (96.0%) 189 (97.4%)

CR Participation (%) 135 (97.1%) 45 (93.8%) 180 (96.3%)
P N

CR :VD")“ Timesf (mean days 38.66 + 73.30 37.50 +32.26 3831+ 63.57

0,
CR Program Modelf (% 133 (85.8%) 62 (91.2%) 195 (87.4%)
supervised)

0, 1 i

% S;f)s)wns Attendedt (mean 68.82 + 3478 61.86 % 32.61 66.65 +34.18

CR Completiont (%) 104 (68.9%) 37 (54.4%) 141 (64.4%)*

Total CR Barriers (mean = SD) 1.64 £ 0.76 175+ 0.79 1.67 % 0.76

CR, Cardiovascular Rehabilitation; CD, Cardiac Disease; VD, Polyvascular Disease; SD, standard
deviation;.

*p<.05, **p<.01, ***p<.001

tchart report.
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Table 4. Pre-Test Characteristics of Vascular Disease Patients by CR Participation.

Characteristic CR (n=51, 63.0%) No CR (n=30, 37.0%) Total (N=81)
Sociodemographic§
Age (mean years + SD) 66.67 + 10.64 66.53 + 9.66 66.58 + 10.11
Sex (% Male) 32 (65.3%) 14 (48.3%) 46 (59.0%)
Ethnicity (% North 19 (47.5%) 4 (18.2%) 23 (37.1%)
American)
Marital Status (% 29 (72.5%) 19 (82.6%) 48 (76.2%)
married)
Education (% Completed
college/university or 22 (53.7%) 10 (43.5%) 32 (50.0%)
higher)
VZ:::::;;““S (% currently 22 (53.7%) 13 (56.5%) 35 (54.7%)
Risk Factors
TC (mmol/L) 414+ 145 424+148 4.18 + 1.45
HDL (mmol/L) 1.25+0.43 1.10£ 0.33 1.19+ 0.40
LDL (mmol/L) 2.08+1.04 2.38+1.31 2.21+1.16
Triglycerides (mmol/L) 1.63+1.26 1.62+ 1.04 1.63+1.17
TC/HDL Ratio 3.55+1.59 392+ 141 3.71+1.52
BMI (kg/m?) 2920+ 4.78 3274+ 7.20 30.59 + 6.04
WC (cm) 103.43 £11.56 107.97 £ 15.18 105.28 + 13.17
SBP (mmHg) 127.84 £ 18.67 127.55+ 1547 127.49 + 17.49
DBP (mmHg) 73.42+10.88 75.52 £ 10.09 74.16 + 10.52
HbAlc (%) 6.61 £ 0.95 6.88+ 124 6.73 + 1.08
Functional Capacity
METs 6.38+2.53 6.13+ 241 6.30 £ 2.45
VO,max (Mml/kg/min) 22.33 £ 8.85 21.46 £ 8.44 22.05 = 8.59
DASI§ 39.37+13.87 32.84+14.85 37.64 + 14.53
Psychosocial Well-Being§
Depressive Symptoms 537+5.87 4,96 + 5.09 5.22+5.48
Quality of Life 0.86+0.12 0.84+0.08 0.86 + 0.11
Quality of Life (visual 67.42 + 20.85 76.83 + 12.34 70.25 + 17.81
scale)
Health Behaviours§
Physical activity 22.90 + 23.01 12.10 = 18.05 18.87 + 21.46*
Nutrition 3.01£0.55 3.11+£ 045 3.05+0.51
Medication Adherence 3.54+£0.81 3.38+0.71 3.48 £ 0.77
Smoking (Current, %) 1 (2.4%) 0 (0.0%) 1(1.6%)

CR, Cardiovascular Rehabilitation; VD, Polyvascular Disease; SD, standard deviation; TC, Total Cholesterol; HDL,
High Density Lipoprotein; LDL, Low Density Lipoprotein; BMI, Body Mass Index; WC, Waist Circumference; SBP,
Systolic Blood Pressure; DBP, Diastolic Blood Pressure; HbAlc, Glycated Haemoglobin; METSs, Metabolic

Equivalents Tasks; VO, Maximal Oxygen Consumption.

§assessed via self-report
*p<.05.
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Extended Results
Other Objectives

As per the first objective of the thesis, to test whether the relationships observed
sustained adjustment, general linear models were computed for the outcomes for which a
difference by time was observed in the manuscript (including the trends). A propensity
score was computed to adjust for differences in characteristics of CD and vascular
disease participants, except for those which were not assessed in all participants (i.e.,
glycated hemoglobin not applicable to participants without diabetes). The models were
adjusted for degree of CR participation, propensity score and pre-CR value. Observed
power for the full models ranged from 0.72-1.00, but the power for degree of CR
participation (ranging from 0.05-0.16) and for indication (ranging from 0.06-0.20 except
for the activity status model which was 0.76) was very low in all models.

As shown in Table 5, all models were significant. With regard to activity status,
higher scores at post-test were significantly associated with higher scores at pre-test, and
CD indication. This again suggests that vascular disease patients are more complex, and
may have unique needs. With regard to depressive symptoms, physical activity and
nutrition, scores were significantly associated with pre-test symptoms only. It cannot be
determined whether indication or CR participation are significantly related to these
outcomes due to insufficient power. Further research is needed.

As per the second objective of the thesis, self-reported confidence with exercise*®
(see Appendix P) and perception of chronic disease care** (see Appendix Q) was
compared among CD versus other or vascular disease patients post-CR (see Table 6).
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Mann-Whitney U-tests were performed, and no significant differences were observed in
either instance (p=0.32 and p=0.93, respectively).

In summary, overall many of the hypotheses proposed were not supported. With
regard to objective one of the thesis, significant improvements in all outcomes were not
observed among CR participants. This could be explained by lack of power, or
insufficient intensity of the CR programs. With regard to the second objective, we
hypothesized that no differences in CR utilization and other similar parameters would be
observed by indication. This was mostly supported, except CD patients were significantly
more likely to complete CR than vascular disease patients. This could potentially be
explained by their greater complexity, and that the programs are designed with the needs
of CD patients.

Missing Data

Some data were missing for several reasons. First, because research participation
is voluntary, patients always had the option not to complete items that made them feel
uncomfortable. For example, activity status (question 12) was notably missing for
11(3.8%) participants. Second, the self-report surveys have gone through several
amendments, and therefore all variables were not administered to all patients. For
example, the quality of life and depressive moods were not assessed in all patients until 6
months after the program evaluation began. Finally, clinical chart reporting varied across
the CR programs, and therefore clinical characteristics were sometimes missing. Fourth,

some patients were lost-to-follow-up (i.e., nonresponse). Some patiénts did not complete
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the follow-up survey (n=81, 28.7%). Patients who did not complete the CR program did
not have a clinical discharge assessment (n=56, 19.9%).

To minimize missing data, repeated contacts to patients was built into the study
protocol. For the purposes of this thesis, missing clinical data was not imputed. We
attempted to undertake robust non-parametric statistical approaches. Listwise deletion
was used, and therefore in some instances the sample being analyzed was smaller than

the total sample size.

Statistical Assumptions
Non-parametric test were applied throughout the thesis, as homogeneity of

variance between the CD and vascular disease patients could not be assumed due to
unequal sample sizes. Kolmogorov-Smirnov statistic was calculated to determine if the
sample were normally distributed, and activity status (D,=0.125, p<0.001), physical
activity (D,=0.187, p<0.001), nutrition (D,=0.0.75, p=0.002) and depressive moods
(D»=0.191, p<0.001) were all not normally distributed.

| Finally, Cronbach’s alpha was calculated to test the internal reliability of the
psychometrically-validated scales by CR indication and time point (Table 7). As shown,
Cronbach’s alpha was considered acceptable for all scales except for the nutrition
subscale. This could be due to the small number of items in the subscale (i.e., 6). Thus,
caution should be warranted in drawing conclusions in relation to the nutrition behavior

of participants in the study.
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Extended Discussion
It is reported that 10% of CD patients in Ontario are accessing multiple chronic

disease management programs®*. There also appears to be a lack of communication
between CR and various chronic disease management programs patients are receiving
care®. Moreover, 62.2% of CR programs across Ontario already offer services to patients
without CD as a primary referral indication®'. There is clearly a need for greater ‘cross-
talk” between ambulatory programs in the province.

The Ontario Vascular Health Coalition formed in 2010, through collaboration of
the Heart and Stroke Foundation of Ontario, the Ontario Stroke Network and the Cardiac
Care Network of Ontario. They developed a Blueprint for “an integrated, patient-
centered, accessible continuum of high quality vascular health services and resources that
facilitates and fosters improved vascular health, reduced incidence of vascular disease
and reduced consequences of vascular-related diseases for all Ontarians”
(http://www.opha.on.ca/Integrated%20Vascular%20Health%20Blueprint%20for%200nt
ario_August%202012.pdf). Dr. Sherry Grace serves as chair of their knowledge
management work group for the Coalition, and will present these preliminary findings to
the steering committee to inform the development of integrated chronic disease
management programs in the province.

In conclusion, this thesis has provided information on the profile of vascular
disease patients who are being treated in CR programs. While definitive conclusions
cannot be drawn from this observational study, results suggest that CD patients are

achieving some of the benefits of CR, and vascular disease patients may as well.

39



References

1. Cardiovascular diseases (CVDs). World Health Organization. 2012. Available at:
http://www.who.int/mediacentre/factsheets/fs317/en/index.html. Accessed June 27, 2013.

2. Al Thani H, El-Menyar A, Alhabib KF, et al. Polyvascular disease in patients

presenting with acute coronary syndrome: Its predictors and outcomes. The Scientific
World Journal. 2012;2012:7.

3. Bhatt DL, Peterson ED, Harrington R a, et al. Prior polyvascular disease: Risk factor
for adverse ischaemic outcomes in acute coronary syndromes. European Heart Journal.
2009;30(10):1195-202.

4. Suéarez C, Zeymer U, Limbourg T, et al. Influence of polyvascular disease on
cardiovascular event rates. Insights from the REACH Registry. Vascular Medicine.
2010;15(4):259-265.

5. Yakubov S. Polyvascular Atherosclerotic Disease: Recognizing The Risks And
Managing The Syndrome. Current Medical Research and Opinion. 2009;25(11):2631-
2641.

6. Stone JA, Arthur HM, Suskin NG, eds. Canadian Guidelines For Cardiac
Rehabilitation And Cardiovascular Disease Prevention: Translating Knowledge Into
Action. 2009.

7. Tang A, Marzolini S, Oh P, Mcllroy WE, Brooks D. Feasibility and effects of adapted
cardiac rehabilitation after stroke: a prospective trial. BMC neurology. 2010;10:40.

8. Prior PL, Hachinski V, Unsworth K, et al. Comprehensive Cardiac Rehabilitation for
Secondary Prevention After Transient Ischemic Attack or Mild Stroke: I: Feasibility and
Risk Factors. Stroke. 2011;42(11):3207-3213.

9. Lennon O, Carey A, Gaffney N, Stephenson J, Blake C. A pilot randomized controlled
trial to evaluate the benefit of the cardiac rehabilitation paradigm for the non-acute

ischaemic stroke population. Clinical Rehabilitation. 2008;22(2):125-33.

10. Six Types of Cardiovascular Disease. Public Health Agency of Canada. 2010.
Available at: http://www.phac-aspc.gc.ca/cd-mc/cvd-mcv/cvd-mev-eng.php.

11. Heart disease - What is heart disease? Heart and Stroke Foundation of Canada. 2011.
Available at:

40



http://www.heartandstroke.com/site/c.ikIQLcMWIJtE/b.3682421/k.48B2/Heart_disease___
What _is_heart_disease.htm. Accessed October 3, 2012.

12. Rippe JM. Heart Disease For Dummies. 2nd ed. Hoboken, New Jersey: Wiley
Publishing, Inc; 2004:1-352.

13. What is a stroke? Heart and Stroke Foundation of Canada. 2012. Available at:
http://www.heartandstroke.com/site/c.ikIQLcMWIJtE/b.3483935/k.A279/What_is_Stroke
.htm.

14. Diabetes and your heart. Heart and Stroke Foundation of Canada. 2011. Available at:
http://www.heartandstroke.com/site/c.ikIQLcMWIJtE/b.3484029/k.47A3/Heart_disease__
Diabetes.htm. Accessed October 10, 2012.

15. Diabetes. World Health Organization. 2012. Available at:
http://www.who.int/mediacentre/factsheets/fs312/en/index.html. Accessed December 10,
2012.

16. What is Kidney Disease? The Kidney Foundation of Canada. Available at:
http://www kidney.ca/page.aspx?pid=320. Accessed November 25, 2012.

17. Kidney Disease. Ontario Renal Network. Available at:
http://www.renalnetwork.on.ca/kidney_disease/. Accessed November 25, 2012.

18. Teasell R, Meyer MJ, Foley N, Salter K, Willems D. Stroke rehabilitation in Canada:
a work in progress. Topics in stroke rehabilitation. 16(1):11-9.

19. Mortality , Summary List of Causes 2009. Statistics Canada. 2009;(84). Available at:
http://www .statcan.gc.ca/pub/840209x/84£0209x2009000-eng.pdf. Accessed November
15,2012.

20. Diabetes in Canada: Facts and figures from a public health perspective. Public Health
Agency of Canada. 2011. Available at: http://www.phac-aspc.gc.ca/cd-
mc/publications/diabetes-diabete/facts-figures-faits-chiffres-2011/chap2-eng.php#Car.

21. Mackay J, Mensah G. Atlas of Heart Disease and Stroke. World Health Organization.
2004. Available at: http://www.who.int/cardiovascular_diseases/resources/atlas/en/.
Accessed June 27, 2013.

22. Stroke Prevention. Heart and Stroke Foundation of Canada. 2012. Available at:

http://www.heartandstroke.com/site/c.ikIQLcMWJtE/b.3483939/k.4D69/Stroke_preventi
on_and_risk_factors.htm. Accessed October 10, 2012.

41



23. Heart Disease Prevention. Heart and Stroke Foundation of Canada. 2012. Available
at:
http://www.heartandstroke.com/site/c.ikIQLcMWIJtE/b.3483919/k.78DE/Prevention_of
Risk Factors.htm. Accessed October 10, 2012.

24. Miura T, Soga Y, Doijiri T, et al. Prevalence and Clinical Outcome of Polyvascular
Atherosclerotic Disease in Patients Undergoing Coronary Intervention. Circulation
Journal. 2012:1-2.

25. Bethesda M. The Link Between Diabetes and Cardiovascular Disease. National
Diabetes Education Program, National Institutes of Health. 2007;(Cvd).

26. Booth GL, Kapral MK, Fung K, Tu J V. Relation between age and cardiovascular
disease in men and women with diabetes compared with non-diabetic people: a
population-based retrospective cohort study. Lancet. 2006;368(9529):29-36.

27. Sarnak MJ, Coronado BE, Greene T, et al. Cardiovascular disease risk factors in
chronic renal insufficiency. Clinical nephrology. 2002;57(5):327-35.

28. Tobe SW, Stone J a, Brouwers M, et al. Harmonization of guidelines for the
prevention and treatment of cardiovascular disease: the C-CHANGE Initiative. Canadian
Medical Association Journal. 2011;183(15):E1135-E1150.

29. Meizels A, Zeitoun DM, Bataille V, et al. Impact of polyvascular disease on baseline
characteristics, management and mortality in acute myocardial infarction. The Alliance
project. Archives of Cardiovascular Diseases. 2010;103(4):207-214.

30. Jones J, Buckley J, Furze G, et al. The BACPR Standards and Core Components for
Cardiovascular Disease Prevention and Rehabilitation 2012 (2nd Edition).; 2012:1-22.

31. Polyzotis P a, Tan Y, Prior PL, Oh P, Fair T, Grace SL. Cardiac rehabilitation
services in Ontario: components, models and underserved groups. Journal of

Cardiovascular Medicine. 2012;13(11):727-734.

32. Heran BS, Chen JM, Ebrahim S, et al. Exercise-based cardiac rehabilitation for
coronary heart disease. Cochrane database of systematic reviews (Online). 2011;(7):91.

33. DeJong A. Cardiac Rehabilitation: Underutilized Care Offering Substantial Benefits.
ACSM’s Health & Fitness Journal. 2012;16(2):31-33.

34. Thompson DR, Bowman GS. Evidence for the effectiveness of cardiac rehabilitation.
Intensive and Critical Care Nursing. 1998;14(1):38—48.

42



35. Taylor RS, Brown A, Ebrahim S, et al. Exercise-based rehabilitation for patients with
coronary heart disease: Systematic review and meta-analysis of randomized controlled
trials. The American Journal of Medicine. 2004;116(10):682—692.

36. Brazzelli M, Saunders DH, Greig CA, Mead GE. Physical fitness training for stroke
patients (Review). Cochrane Database Of Systematic Reviews. 2011;(11):11-13.

37.Rydén L, Standl E, Bartnik M, et al. Guidelines on diabetes, pre-diabetes, and
cardiovascular diseases: executive summary. The Task Force on Diabetes and
Cardiovascular Diseases of the European Society of Cardiology (ESC) and of the
European Association for the Study of Diabetes (EASD). European Heart Journal.
2007;28(1):88-136.

38. Vergés B, Patois-Verges B, Cohen M, Lucas B, Galland-Jos C, Casillas JM. Effects
of cardiac rehabilitation on exercise capacity in Type 2 diabetic patients with coronary
artery disease. Diabetic Medicine. 2004;21(8):889-895.

39. Banzer J a, Maguire TE, Kennedy CM, O’Malley CJ, Balady GJ. Results of cardiac
rehabilitation in patients with diabetes mellitus. The American Journal of Cardiology.
2004;93(1):81-84.

40. Shaping the Future of Vascular Health: An Integrated Vascular Health Blueprint for
Ontario. Cardiac Care Network of Ontario Heart and Stroke Foundation Ontario Stroke
Network.1-26. Available at: http://www.opha.on.ca/Integrated Vascular Health Blueprint
for Ontario_August 2012.pdf.

41. Dillman DA. Mail and Internet Surveys: The Tailored Design Method. New York:
John Wiley; 2000.

42. IBM Corp. IBM SPSS Statistics for Windows, Version 20.0. 2011.

43. Hickey ML, Owen S V., Froman RD. Instrument Development: Cardiac Diet and
Exercise Self-Efficacy. Nursing Research. 1992;41(6):347-351.

44. Glasgow RE, Wagner EH, Schaefer J, Mahoney LD, Reid RJ, Greene SM.
Development and validation of the Patient Assessment of Chronic Illness Care (PACIC).
Medical Care. 2005;43(5):43644.

45. Gravely S, Reid RD, Oh P, Ross H, Stewart DE, Grace SL. A prospective

examination of disease management program use by complex cardiac outpatients. The
Canadian Journal of Cardiology. 2012;28(4):490-496.

43



Table 5: General Linear Models Assessing Differences Between Cardiac vs Polyvascular
Disease Patient Outcomes at Post-Test*

2

Outcome F P n
Functional Status
DASI—Model 48.889 <0.001 0.640
Propensity Score 7.667 0.007
Indication 7.157 0.009
Pre-test DASI 101.177 <0.001
Degree of CR Participation 0.377 0.540
Psychosocial Well-Being
Depressive Symptoms—Model 26.987 <0.001 0.422
Propensity Score 0.359 0.550
Indication 1.254 0.266
Pre-test PHQ 89.406 <0.001
Degree of CR Participation 0.831 0.363
Health Behaviors
Physical Activity—Model 2.615 0.038 0.073
Propensity Score 0.412 0.552
Indication 0.502 0.480
Pre-test Godin 7.497 0.007
Degree of CR Participation 0.000 0.994
Nutrition—Mode! 14.061 <0.001 0.284
Propensity Score 1.735 0.190
Indication 0.086 0.769
Pre-test HPLP-Ii 44818 <0.001
Degree of CR Participation 0.953 0.331

DASI, Duke Activity Status Index; CR, Cardiovascular Rehabilitation; PHQ, Patient Health
Questionnaire; HPLP, Health Promoting Lifestyle Profile II.
*models adjust for degree of CR participation, sex, as well as pre-CR BMI, VO, max, and

depressive symptoms through a propensity score.



Table 6: Self-Reported Confidence with Exercise and Perception of Chronic Disease Care among
Cardiac versus Other or Polyvascular Disease Patients

CD (n=127,74.3%) VD (n=44, 25.7%) Total (N=171)
CESEI (mean + SD) 3.90 +0.87 3.73+0.63 © 3.90+0.83
PACIC (mean + SD) 2.70+1.10 2.76+1.28 2.75+1.15

CD, Cardiac Disease; VD, Polyvascular Disease; SD, standard deviation; CESEI, Cardiac Exercise Self-
Efficacy Instrument; PACIC, Patient Assessment of Chronic lliness Care.
*p<.05, **p<.01, ***p<.001
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Table 7: Internal Reliability of Psychometrically-Validated Scales Scored on Likert Scales
(Cronbach’s a), by sample and time

Scale Pre-test CD Post-test CD  Pre-test VD Post-test VD
PHQ-8 0.862 0.852 0.865 0.836
HPLP-1I Nutrition Subscale 0.637 0.614 0.553 0.676
CESEI* - 0.919 - 0.905
PACIC* - 0.957 - 0.966
CRBS* - 0.912 - 0.914

CD, Cardiac Disease; VD, Polyvascular Disease; PHQ-8, Patient Health Questionnaire-8; HPLP, Health
Promoting Lifestyle Profile Il; CESEI, Cardiac Exercise Self-Efficacy Instrument; PACIC, Patient
Assessment of Chronic lliness Care; CRBS, Cardiac Rehabilitation Barriers Scale.

*Only administered at post-test.

46



Appendices

Appendix A: Study Design
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Appendix B: Informed Consent Form (York University)
YORK

ENINERSITE ‘CONSENT TO PARTICIPATE IN ARESEARCH STUDY

UNIVIRSITY

Study Name: Cardiovascular Rehabilitation — Chronic Disease Managemeat Program Evaluatioa

zndCosf-Eﬂem-gssAnahms
Sherry L. Grace, PhD (Principal Investigator) | York University and University Health
, | Network
‘Caroline Chessex, MD (Co-Principal Investigator) | University Health Network
Fudy Murray, RN York Central Hospital, District Stroke
: oA Ceatre
Paul Ob,MD- ' Uniwmty Health Network, 'I'e:ronto
. e . ‘Rehabilitation Institute.
Tomasz Kowal, BA (MSc Student) Ym‘k University.
Yongyao Tan, MSc, CCRP (Research Associate) ity Health Network
'Roni Jamaik: PhD . York University
‘Michelle Bedard and Cmmlu Collins (MFSc York University
Studuts)

Pnrposeddmlkseauh. You are being asked to take part in 'a research study. Please readithis
about the study and its nisks and benefits before you decide if yon would like to tak
Yon should take as mich time 2< you need to make your decision. You should ask the stody-
explain snything that you- do- not understand and make sure that all of your questions have been
answered before signing thiz consent form. Before you make your decision, feel free to talk about this
smdywnhanyuneymmshPﬂhmpmmmﬁnsmdylswhmMy

You have already agreed to participate in the York UmvamtyCardlwasaﬂaerxabthnon(G{)
Program. In this resesrch study, we would like to inchide your infonmation collected in this prograim for
rmnhpmpm&Wewmﬂdﬁke!onseﬂusmﬁnmhmmkmnhcwmmbemmﬂmmdsof
mchmtsandtonnpmveﬁmmoeswemm&e Wewwldhletobeﬁermmdhuwm

CRWemalsomMmtedmsMymg&nmsMMmofﬂmmwepmwﬂemm

What Yon Will Be Asked to Do in the Research: As part of our program, you will be asked to
icomplete 4 surveys online: one at the begiming of the cardiovascular rehab program, ane 6 months, 12
months and 24 months Iater. The surveys include questions about your exercise and mitrition habits,
medication adherence, quality of life, and mood. These questions help us understand how you: are
managing yonr health condition. We also plan to develop a survey 5 years from now. Your completion
of all surveys is voluntary. You can provide your email address at the end of this form to receive sn
email link to the survey.

VR Program Eval: YAJ ICF V1; June 13, 2012 Pagelof3



Ifwnoomentmpmumpammﬁnssmdy yvmmnveympqnmwmldbemedﬁwmnh'wposm
We would also like to extract clinical information from your charts (e.g., disease listory, offier
problems; mmmmmmmmmm Fmaily we

databmetodet&mmyanheahhmmmdheﬂ!hmhcmmhma This woild 1
papeawork on your behalf.

PotmhﬂBmeﬁhuﬂRub.chmymmyndmmydnmbmeﬁtﬁmbmngmﬁmmﬂy
Information leamed from this stady may help other people with your condition in the future.

Thuemmaddmonﬁnsksmymlfymnkepmtmﬁnsmdy Being in this study may make you
feel umoomfortable. You may refuse to answer questions if there is any discomfort.

Asagmalmmnder mﬂ"mmmaysbeambnsﬁndofemqurmmdy

Conﬁdmhaﬁtvlfyouagmem;omﬁnssmdy thesmdydodorandhlsﬂm:smdy{umwﬂliooklt
your personal health information and collect only the information they need for the stndy. ‘Personal
mnhmfamthumymﬁxmthﬁmtmldbeuwdtoﬂmnfymmdmhmm

* pame

« address, } _

‘o . OHIP mumnber, new or existing medical records, that inchudes types, dates and resulfs of medical

tests or procedures. "

mnfmmﬁﬂmcdhmdﬁorﬂxesmdywﬂibehptmabokedmdmmhyﬂmsmdy

doctor for 10 years. Only the study team or the people or groups listed below will be:allowed to look at
your records.

Representatives of the York University’s Ethics Review Board may lock at the study records and at
your personal health information to check that the information collected for the study is comect and to
make sure the study followed proper laws and guidelines.

We are collaborating with some other programs in the province, to stdy how self management
education varies in different programs. Therefore, parts of the information you provide in your survey
mybeseunelyamimonymwslyshnedmthﬂ:emhmveshpmﬁm&mimgasmdy

VR Program Eval: YU ICF VI; hane 13, 2012 Page 2 of 3
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Please note that any information that you provide for this sindy i the online survey,:

identified, when transferred to the U.S, is subject to U.S. laws, and in particalar, to the U.S. et Act.

The US Patriot Act allows autharities access to the records of study participants in the event of auditing
by aithorities.

Allmfomnhmoollecheddmmgth;sshﬂy mch:.dmgwurpermllnaithm&mnnon,wxﬂ ”ekept
confidential and will not be shared with anyone outside the study unless required by law. Youwill not
be named in any reports, publications, or presentations that may come from: this study.

Ifyuu decide to leave the study, ﬁemﬁm&mabmﬁymthﬁmmﬂnctedheﬁnemkﬂlhestnﬂy
wll still be used. ' No new mformation will be collected without your permission

QnmmxAbo!t&eRmeaub" Ifywhavequehmsabmtﬂ;emnchmmaloraboﬁymnmle

Legal Rights aad Signatures:

) S ‘consent to participate in Cardiovascular Rehabilitation —
:Chronic Disease Management. l’mgram Evaluation and Cost-Effectiveness Analysis conducted by
Dr. ‘Shenry Grace. Ihavemdastoodﬁnnntneofﬁnprmectmdwxshtopmm 1 am not
waiving any of my legal nights by sigming this form. - My Signature below indicates my consent.

Print Study Participant’s Full Name Signature Date

Please provide your email address to complete your surveys online:

HENEEEEEEEERERENENEEEEEEEEEE
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Appendix C: Intake Case Report Form

Details
Type D Typel [0 Typel |
g HbAic%
a ) Diabetes Date s 1
dd | mmm | yyyy
| BMI (kg/m2)
O | O | Obesty®M30) g;‘;“m(““)l
. _| dd | mmm | yyyy
Blood Pressure (BP)
. systolic | diastohic
o 0o -Hypertension o 1
dd | omom | yyyy
HDL
SRR LDL
B o Dyslipidemnia Trglyoeia
Date assessed
dd | mmm | yyyy

CR-CDM Program Evaluation CRF. Version 2. November 9, 2011

Page 2 of 4
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Hearate
Datessamdl : | [ |

Waigt croumference cm

10. Intake Exemse Samssl‘est

11

12:

3.

Pesk VO2

Comments re: GXT—Wom—lmnted"

_CmmMedlmmm(cMallﬂntapply)
0 ACE Inhibtors 03 Anti platelets
O Anticoagulants .03 Beta-blockers
OASA O Digoxin.
0 Ca2+ antagonists 1 Nitrates (not PRIN)
[0 Statin - 0O ARBs
[ LL-fibrate O Anti
O IL-= mwhmcamd 03 Coumadin
O LL - resin drugs O Heparin
O Diuretics 0 HRT
00 Clopidogrel or 1 Tsulin
‘ticlopidine O Omalhypoglycemic
O Other anti-platelet 0 Anti-inflammatory
D Nicotine Replacement 0 Other

O Anti-antrythmic
Family Physician
Phooe#:

CR-CDM Program Evahuation CRF. Version 2. November 9, 2011

Page 3.0f4
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Name
Tdepﬁnne

8. ‘OHIP niimber:

CR-CDM Program Evaluation CRF. Verzion 2. November 9, 2011

Page 4 of4

53



Appendix D: Discharge Case Report Form

Studyl]}#'

1. <Pmmeimmmﬂmed(cbcialiﬂutﬂpply)’
{1 - Education session(s)
On-sxtemme o

nfton ot bl i it

Type

HbAlc%:

[ETypel [T Typell

dd

'BMI (kg/m?)

o | vy,

Waist circ (cm)

O | O | Obesity®MB30) | ]

Blood Pressure (BP)

o|o Hypettension 5o cg

Total Cholesterol

HDL

IDL

o| o Dyslipidemia gy

Date assessed

CR-CDM Program Evaluation D/C. Vezsion 1. September 1, 2010

Page 2 of 3
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Study ID#:
1. et
Dateassessed | | |

dad mmm yyyy

8. Discharge Exercise Stress Test
Completed: No Yes, date: | | | J
Peak METs: ad

Peak VO2: ~—

pEw

9. Comments re: GXT — symptom-limited?

10, ot idiction discharg eprt el t b ealthare provides) involvedinptient
). %o

i

o
alalalalafalolalslele
g e

E

;
|
1

CR-CDM Program Evaluation D/C. Version 1. September 1,2010 Page 3 of 3
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Appendix E: Initial Survey Demographics

SECTION A: YOUR SOCIO-DEMOGRAPHIC CHARACTERISTICS

1. 'What do you consider to be your racial/etimic background? Please check H one (1) of the
followmgbm

o NmﬁAnmm(eg,anmhm,Amm)
a va:nch(notl’xmdl-Canadtm)

, European (e g, Austrian, Belgian, German, Swiss)
D NmﬁmnEmtvpean(eg Danish, Finnish)
G EastmnEmopmn(eg.,Hnngax@n,Uhmman, Pohsh, Czech)

D Abongna!{&g Mzns,Inmt) )
O Other (specify- )

2 Multiple cultural backgrounds (specify: )

2 Pleasemtehowmmﬁmableyoummpakmg,madmgandwmmgm&ghsh.
O Not comfortable
O I can get by, mmmecmrmtmbkumgalmguagoﬂ:mthm]inghsh
Q Fairly comfortable

O Very comfortable comnmmicating in Englich

3. What is yonr marital status:
0 Mamied/common-law
O Separated/divorced
O Single
Q Widow

‘4. 'What is the highest level of education you have completed?
QO less than prade 9
0 less than high school
Q completed high school
0O some college or nniversity conrses
O completed college or nniversity degree
O Graduate School/Professional Program
CR-CDM Prog Eval- Intake Survey
V6-0ct 12,2011 20f20



5. Which option best matches yonr current work status?
O fulltme work
O part-time work » _
O foll tme caregiver or homemaker (inside your home)
O unemployed

O receiving disability
O retired
O other

= | fnu-nmewmk
O part time work:

a fun-mnecueg;verorvbnmahr(inndeymhnm) :

O voemployed ™
O receiving dissbility -
Clxetned

o dther

7. What is today’s date? -
. m~ i

 Month:
Year:

CR-CDM Prog Eval- Intake Survey
V6-0ct 12,2011
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Appendix F: The Duke Activity Status Index

SECTION B: USUAL ACTIVITIES

Instractions: following questions have to do wrthyourcnum activity status.

lesemmle . . mm:ponsetoeachquesﬁm

CR-CDM Prog Eval- Infake Simvey
V6-0ct 12,2011 }4»of20
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Appendix G: Godin Leisure Time Exercise Questionnaire

SECTION C: EXERCISE

1. During a typical 7-Day period (a week), hiow many times on the average do you do the following
kinds of exercise for more than 15 minutes dunng your free time (write on each line the
appropriate mmber).

’ Times per week

a) STRENUOUS EXERCISE

_~(HEARTBEATSRAPIDLY)

v‘(Examples :mmmg)oggmg,hxrdlongd:mncehcydmg,m

- slmng, swmmg)

ot G)
(Eunq:les'ﬁsthﬂnng,&syhcydmg,emyswmmng,dmg)

“€); . MILDEXERCISE )
(h:IINIMALEFFOR'I)

~(Eumples mbwlmg golf.wywalhng)

2 Duxing a typical 7-Day period (a week), in your leisure time, howoﬁmdoycnengagemmy
‘repular activity long enongh to work up a'sweat (heart beats rapidly)?
OFTEN SOMETIMES - NEVER/RARELY

l D 2.0 3.0

CR-CDM Prog Eval- Intake Survey
V6-Nov9,2011 5of19
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Appendix H: Health Promoting Lifestyle Profile 1I- Nutrition Subscale

SECTION D: NUTRITION

Ins!ruchons. MWWM&WWWWWMMMM
Pleaser&spomitouehxtemasacma&e!yaspo@h,mduynoﬂoshpmym Indicate the
ﬁequencywnhwhmhymmgaymeachbehavmbymdmg'

Nfornever, Sﬁxsomehms, 0 foroﬁen, oerormnhndy

CR-CDM Prog Eval- Intake Survey
V6—-Nov9,2011 50f18
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Appendix I: Morisky’s Medication Adherence Scale

'SECTIONE: PILL TAKING |

Instractions:: The following questions have to do with your prescribed medication

CR-CDM Prog Eval- Intake Survey
V6-Nov9,2011 60f19
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Appendix J: Smoking Assessment

SECTION F: SMOKING STATUS

1. Please describe your smoking status (please check ONE box):
O I have never saoked (skip to Section G)

O I currently smolke ;
a. How many cigareties per day on averape?. cigarettes per day
b.. For how many years have you smoked? years
e Doyunﬁnd::daﬂimltnottosmnkemsrhxhanswbemycnwuuldnmmaﬂydoso’
D Yes: U No
d szeymmedwstopsmhnglmtfumdyouwuldmﬂ
" 'OYes QNo

= Iqmtsmdung .
e WhmMyonqmt"Mmﬂx _year. »
£ Howmanyugareﬁesperd:yd:dymhonmp” cigarettes per day
g: For how many years did yon smoke?.... _years

CR-CDM Prog Eval- Intake Survey
V6—-Nov9, 2011 60f18
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Appendix K: The Patient Health Questionnaire-8

o ___

SECTION G: YOUR MOOD
Over the last 2 weeks, how often have you been Notatall Several Morethan Nearly
»bo&tredbguyofﬁcfoﬂuwmgpmblem" days halfthe  every day

Ifym:hchdoﬂ_;pnblﬁm,hmdlﬁmhineh@epmﬂmmdutfnrmbdoymwork, hhcmof

ﬁngs:tlwm&,mgﬁdugm&»ﬁerpmpb
Not difficult Somewhat Very Extremely
atall difficult diffirult difficult
a O O a

ummmxummmmmﬂnmnmuwymmLsﬂ-:u
B.Y. William, Eart' a iskGcoionbiasdy PRIME-MD is a tradensark of
wtm&h AR ghts msarred. Roprodecud with pezsivics..

CR-CDM Prog Eval- Intake Survey
V6-Nov9,2011 7of 18
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Appendix L: The EuroQol-5D Quality of Life Scale

SECTION H: QUALITY OF LIFE

For each group below, please choose one statement that best describes the state of your general health
today. Pleased:ecktbebox(ﬂl)ﬂmtmatchmymmwu

O I have no problems walking about
O Ihave some problems walking about:
9 [am confined to bed

" B.Self-Care v
o Ihamnopmblmwﬁhwashngor&mngmyself _
a Ilnvesomproblemswﬂhwashmgmdmsmgmyseﬁ‘
0 I am unable to wash or dress myself

C. Usual Activities (e.g work, study, housework, family or leisure activities)
a Hmvenopmb!em'wnhpuﬁmmgmymmlm '
o I'bave some problems with performing my nsual activities
o Iammabletope:fonnmymualacuvm-s

‘D. Pain and Discomfort
a Ihavenopamor&smmﬁ:ﬂ
a I have moderate pain or discomfort
a Ihaveextxunepamordtscquo_ﬂ

Annetyandl)wpressm

QI am not anxions ot depressed

QO I am moderately anxions or depressed
0 I am extremely anxious or depressed

CR-CDM Prog Eval- Intake Survey
V6-0Oct 12,2011 80of20
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“To help people say how good or bad a healihi state
is, we have drawm a scale (rather like a
thermometer) on which the best state you can
tmagine iz marked 160 and the worst state you.can

" We wouild like you to indicate on this scale how
* good or bad your own health is today, i your
opinion. Please do this by drawing a line from the

Your own
health state

today

3__';,0
:

L

WO‘St .
CR-CDM Prog Eval- Intake Survey Mgl
V6-0ct 12,2011 health state
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Appendix M: Godin Leisure Time Exercise Questionnaire & Exercise Location

SECTION B: EXERCISE

1. ‘During a typical 7-Day period (2 week), how many times on the average do you do the following
" Xinds of exercise for moré than lsmmutesdnnngytmrﬁeehm(wmeonemhlmﬂm
appmpmfemnba’)

Times per week

a) ‘STRENUOUS EXERCISE
(BEART BEATS RAPIDLY)

12 During a typical 7-Day period (a week), in your Jeisure time, how often'do you engage in any
mglﬂmacmuty!ongemughmworkupasmat(hemmwy)?

OFTEN SOMETIMES NEVER/RARELY
10O 2.0 3.0

'3. Where did you exercise in the last 4 months (please check one)?
0 Athome or in my community ONLY.
% 0 I participated in home-based cardiac rehabilitation
O ‘At sapervised cardiac rehabilitation ONLY

O Athome or in my community AND st supervised cardiac rehabilitation

O 1 didn’t exercise anywhere

CR-CDM Prog Eval -6M follow up Survey
'V -Noverber 9, 2011 30f24
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Appendix N: Exercise Plans Post CR

SECTION C: EXERCISE AFTER CARDIAC REHAB

1. Where do you intend to exercise now that your cardiac rehab program is over (please check H
all that apply)?
-0 Athome
Q Inmymmmnmiy(mmple.localgymotcommunlycu&e)
O Other, please specify:
‘3. I don’t plan o exercise

2. If you plan to exercise at home only, have you planned what kind of exercise you are going to
do?:
0 Yes, pIeasespec:fy'
O-'No:
a Nm:qtphmble

CR-CDM Prog Eval —-6M follow up Survey
V8 -November 9, 2011 40f24
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Appendix O: Health Care Utilization

SECTIONI: USING MEDICAL CARE

Instructions: R
We would like toknowabonttbeteaiﬁxpmfmlmkymsawdmng the Iast 4 montlis BECAUSE -

OFYOURCARDIOV'\SCULARHIALTH.me&mmmwenfmmfub‘ i ‘or

‘a Heaxtmsplam

o Pacmakeronmplmmble cardioverter defibrillator
-1 Stroke

O Peripheral Vascular Disease

0 Ablation:

Q Left ventricular assist device

o Other, pheasespecxfy'
O None of the above

CR-CDM Prog Eval —6M follow up Survey
W-Nmmxber? 2011 100f24
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o%___
6. Have you experienced any of the following diagnostic tests in the last 4 months? (Please check M all

that apply):
O X-Ray
O Electrocardiogram (ECG)
O Bloodtest -
O Urine test
0 CT Scan
O Echocardiogram
O Stress Test ™
O Other, pieasespemfy'
O ‘None of the above

7. How much of your own money, in total, did you pay for these health care visits (eg., transportation,
parhng,food,lodgmg) mdudmgthemmypmdbymymwhommpamedm"
03 None ORenteramount: $§_

‘hours in total

9 Howmnchofmnr mong,mwhl,dxdyonpayﬁnymcaxdmcmhabmts(eg transportation,

“parkinig, food), umlndmgﬂxemmeypmdbymyomwho accompanied you?
O None ~ OR enfer amount:’

10. How much time was associated with tha;esmﬂiac rehab visits (inchude travel, waiting, etc)?

1. Inﬂxe!.ast4 mmths,whoUSUAIlYaceompamadyououﬂmthocardmcxebab’
Chieck (V) all that apply.
U lemny.mww

D Son, dzugmer, or grandchild
O Sister, brother, friend, or neighbour’
O Vohlmteer

0O Paid homemaker or caregiver
Q Other, please specify

11b. This person’s age is: years.

1ic. This personis: []Male OR [ JFemale

CR-CDM Prog Eval -6M follow up Survey
VB —November 9, 2011 : 110f24
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Appendix P: The Cardiac Exercise Self-Efficacy Instrument

'SECTION C: CONFIDENCYE. WITH EXFRCISE

‘How nmwch confidence do you have about doing each of the behaviors listed below? These are not:.
questions about what yon are supposed to do_ They are questions about what you think you can do.

A B c D E
Quite . Very
aLot CONFIDENCE Little

How much confidence doyod have...

|

o a
OpY

10) Knowing

PR

aa:x-"»:»:»:»:»»:»a-_:»’;»;»;‘:xraéw_gj

af o| a| o] o] o] o] A 8| &) ol 6] a6l ol ol
o I I I I T R TR I TR

wow W W e e e e W owow W
W om| om mm mm em mmm e

CR-CDM Prog Eval— Discharge Smrvey
V5 —Febuary 9, 2011 40£25
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Appendix Q: Patient Assessment of Chronic Illness Care

SECTION J: PERCEPTIONS OF YOUR CARE

- Staying healthy can be difficult when you have a chronic condition. We would like to leamn
include your regular doctor, his or her mrse, or physician’s assistant who treats your illness.
Your answers will be kept confidential and will not be shared with your physician or clinic.

Over the past 4 months, when I received care for my heart condition, I was:

'Nomeof ALitle Someof Mostof Always
thetime. ofthe the Time the Time
' Time

should do to improve my health o, 0, 0O, 0, O

B8 Helped fo set specific goals to
improve my eating or exercise. (W] Oh 0O Os O

CR-CDM Prog Eval —6M follow up Survey
V8 —November 9, 2011 11of23
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CR-CDM Prog Eval —6M follow up Survey
V8 “November 9, 2011

None of
the time

ALitle Someof Mostof Always
ofthe the Time the Time
Time
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Appendix R: Work Status

1. Which option best matches your curtent work status?
a: ﬁﬂi—nmcwoxk ' ‘ '
a patttlmewoﬂ:
a ﬂﬁl-hmecaregzvamhommku(inﬁdeymnhnme)

a Yzzs,lhadd:fﬁmnymmng

3b. If yes, what was the total time you had difficulty working: days and/or hours
3c.By xppmxxmaiz.ly what percent was your working capamy reduced during this time? %
4. Did'you need help o do your mmpaid woik (eg;, household chores, caregiving, runming errands) in the

- last4 months?
0O Yes
0 Noe
4%. Ifyes,whatwasﬂmtmnlamonntofamethatothﬁpeopledldchnresﬁnymmtbelast4
months, without pay from you:
(] Nome OR _ daysamdfor____ hows

4c. If yes, what was the total amount of your own money you paid people to do chores foryou in
the last 4 months:

{J None OR §

CR-CDM Prog Eval -6M follow up Survey
VB -November 9, 2011 14 0f 24
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Appendix S: Assessment of CR Participation

SECTION M: CARDIOVASCULAR REHABILITATION PARTICIPATION

Instructions: Wmmmmmmofmmxmm
‘fo'maximize your recovery. Please check the appropriate box in response to each question. Ifymrchecl:ed‘
:answer has an-arrow leading to another box, answer the questions i fhe attached bax. Please print any writien
,mwexsduﬂy

1 Dldywaﬁuﬂaut&wnmhxrehbihﬁhmmmt(mﬁeapponﬂmﬁ’

O Yes ~———y | GEYes) 1 Where? .
o ' lHawmymmﬁud:dymhkeyou!nhvdthaeom—wayﬁ mins:
QO Ne __

vy

Dm—) @Ye1. WMiypeofpmgmmdndywammd?(piuselonemsws)

o Hmm-hsed

z'mmmmmmmmmmgm@dmmm
and starting the cardiovascular rehab program?

3.D§dymconsidutﬁstobeanawgpmblemmawthlzhgﬂxofﬁmemwait?

a acceptable y
“Q:  unacceptable Why?

4. Approximately what percentage ofmﬂuxehahmm;m sessions did you
cmnplskunthephmematthehxpmi"
’/-ofmmsmmplewd

O No —=——35'| (1f No) Why not? Please be as specific as you can

CR-CDM Prog Eval -6M follow up Survey
VB —Noverober 9, 2011 RofA



Appendix T: Cardiac Rehabilitation Barriers Scale

Thefnuawmg
sessions. Emmmaﬂof&eggsbmmﬂnsxgggﬂ@o whether you attended or did not::
sﬁzmlamdm:ldmbllmhmm

Id:dw:tﬁudamdlmmlubﬁxtaho-pmwﬂldﬂ aftud,!
msudmmsuwmsbu:m

‘1. of distance (e.g.; miot located £ your area, too far fo travel)

..of cost{e g, parking, £s)

3;...of trnsportation problems (e ¢, access to ear, public transpartation)
- offnﬂynspmhhnﬂ (eg,cmw@

.:dein’thnw abm!nhb(&g. dnmdﬂn teellme aboutxt)

; ;;Jdmtmedl!lnb (e.g,ﬁmlwell,heatpoblmmwm)

Iahmiymnhme, nrmmymmty

|
2
3.
,4
o
6
7
g
9

g 5L SevEre wuﬂ:'r’

:,;‘.I ﬁndm tmngu pamﬁll

10
..
2.

13

15 .
16...
..

18. ...

19. ..
20..

21 .

22

hzvel(eg ludﬂ:ys,bmm wlhy}
.nfﬁmcmm (zg,mobmy mnvmdzsshm)
Tofoespunsihﬂﬂns

- | dm_:.,t have the mgrgy

Jamtoo old
-.my doctor did not feel it was necessary

many people with beslth probiems don’t gn, and they are fine
Icmmmagmylﬂaiﬁzpublm on ry awn.
1 thank Im@hh@bm%’tm&m
. it tock too long 10 et refrred and into fhe progrm

J_péfxbhﬁmdmyhﬂ&ahm,nﬂhagzmp

Ofher reasess (3 fox not attending a candiovascular rebabilitation prograr:

COPYRIGHT-Cundine Radhilitation Barriazs Scala, 21- S, OCRBS-2F
P 5L Grace, FaD (o-mouil: spraceGiiyedin ca)
Shwrwmgogrn, 3. Giglew, L., Ch, P., Swaxt, DE.. Bristar, S., Cham, V.. & Geaca, 8.1 Prychomstric vabidation of the Canfiac Rolubilitstion Berriers Scals.

CR-CDM Prog Eval —6M follow up Survey
V8 —November 9, 2011
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Appendix U: Survey Non-responder Cover Letter

Q York u:ntmlv

Uoirendly Bealh Netwak | Hoortl 4@y sovruLake

Caring'is ol a JifNinec D
of Di | " 5 : i

«Sahmhms}«F'nst Num«l.ast Nzmeo
«SueetAddms» _

RE: Chronic Disease Managemem Evaluation Mailed Follow-Up
Survey

. Dear «Sahitations «I.ast_Nam

_About four weeks z@lﬂambmﬁdaﬁe&hmmmmmhﬂ&Tohb&of
Hur knowledge, it’s not yet been returned.

mwofmkwbhmakndywnﬁﬂaa-ﬂemdmwgm&xgﬁm

experiences staymg active and eating ‘well along with potential barriers that may have hindered their
aﬂhﬂmWe&mﬁﬂ!mﬁmﬂmo&]ﬂdﬁm&sﬂmnmbhmmmm
secondary preveshon programs for patients with chrome conditions.

Wemmhngagmhumaf&ewﬁﬂymmwyhsﬁxhdmghgetmm
angd feedback. B’smlybylmmgﬁmnmkymﬂun&epmgxm&akwembem that the
nm:hsnetmlyrqnm

A comment on oir survey procednres: 3 survey identification munber s printed on the survey so that we

can check your nzme fF of the mailing Est when it is retumed. The list of names is later destroyed so that
Mwmmhmﬂdh&emﬁhmwm Pmte:hngihecmﬁdmhz]ﬁy

‘people’s answers is very important to us.

'We hope that yon will fill out and retm the survey soom, but if for any reason you mrefer oot to answer 1t,
please let us know by retuming a pote or blank survey in the enclosed stamped envelope

‘ I you have any questions about the survey or its parpoce, please feel free to contact our stody
coordinator, at (416) 736-2100 ext 20575.

N = "
% J JPNRLE

Dr. ShenyL Grace
University Health Network, York University and York Central Hospital

CR-CDM Prog Eval V3. Nov 9, 2011.
Page1ofl
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Appendix V: Survey Non-responder Telephone Script

" Telephone Contact Script for Non-Responders to the Chronic Disease
Management Program Evaluation 6 and 12-Month Follow-up Survey

Research Assistant (RA): “Hellomymmms[enkrnme] Iamihesuﬂyeomdmztm
fmunmrchm!mhrgﬂxednnmcd:mmmgunmﬂpmgxmevahmﬁml)mmg
the last few weeks we have sent yon mailings about our program follow-up survey. It
‘includes questions that will help us improve the quality of services. We have not yet
mmvedammp!ﬂndmey&nmmﬁfmmﬂmgfomezfymhwmywhm’“
Amwmyqusﬁmandwhmmpmafobﬁunmgmﬁmau
m«:q:mmmmwm

Reseamlemhnt{RA) “Wonldrtbea]lngbtxfweemq:leﬁedﬂm&nveymwm
m?Anyﬂnngymsaymﬂbekqﬂmﬁdemﬂ

.D"Psa;s “Yos” ~RA: Gobvnghqmsﬂomm,kmﬂxwpmm

KPsays"No"= M“Wmldymlﬂ;emmveampiamguveybymions
there a fime when I could call back 7
Rmn'dtemafnhmsmdcaﬂbackurmmdquﬁmm

I_‘me;uthsydm'tWhmmmlmmwyatall RA “Thank you:for your time. We
wﬂlmkeymnamoﬁofmnmhnghst,mdﬁumﬂbeﬂnlwccmawemkewnh

you.”
ﬂmkpmﬁcfpmmﬂbmg}p.

CR-CDM Prog Eval V2. Nov 23, 2010.
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